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Foreword

The College Entrance Examination Board has long since ceased to be engaged
solely with examinations, and the examinations it now sponsors are not all concerned
with college entrance. It is not surprising, however, that in the riinds of mary, the
College Board is associated with “"the College Boards’’—the Scholastic Aptitude
Test and the Achievement Tests—which constitule the Board’s Admissions
Testing Program

This program, t - largesi by far of the Board's testing programs, has entered the
lives of over a miltion students in each recent year, affecting the decisions made by
hundreds of ccileges and the counseling services offeied in thousands of schools. It
is natural that a program involving so many interests should have given rise to
many questions about its nature and value. The Board is indebted to Educa-
tional Testirg Service (ETs), which administers tlie Admissions Testing Program,
for providing in this book information that will answer questions about the more
technical aspects of the program.

It is a genuine pleasure for me, on behalf of the College Board, to thank my
colleagues on the staff of ETs who worked sa hard and well to assemble und report
these facts about the Scholastic Aptitude Test and Achievement Tests. I am keenly
aware of the special burdens that William Angoff has borne as editor, and share
with all who vere involved in lhe project admiration and appreciation for the grace
and skill with which he brought the project to completion.

The publication appears at a time when changes in the Board’s testing programs
are in the wind, some of them stimulated by the work and report of the Commission
on Tests, appointed in 1967 by Richard Pearson, former President of the Board,
"to review all of the 13oard’s existing examinations, gather evidence of the need for
change, and consider what tests *may be needed a decade hence.”” This book shows
that significent changes have taken place time after time in the Board’s college
entrance tesls, and it is fair to assume that further changes may well be necessary
if the program is {o continue to fit the reeds of coleges, schools. and students. The
resourcefulness and talent underlying the techniques described in this book offer
promise that the best possible efforts wiil be brought to bear on the development of
whatever new tests imd techniques the needs of the future demand.

Joln A, Valentine
College Enfrance Jxamination Board
September 1970
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Preface

This repo.1 was prepared for the specialist who needs technical information about
the Admissions Testing Program of the College Entrance Examination Board. Tt
brings together the findings of a considerable number of studies of the Scholastic
Aptitude Test (saT) and the Achievement Tests. It assumes a reader fairly well
acquainted with the concepts and statistics of educational neasurement.

Three publications might be considered the book’s predecessors: College Board
Scores, Their Use and Interpretation, No, 1, published in 1953; College Board Scores,
Their Use and Interpretation, No. 2, published in 1955; and 1957 Supplement o
College Board Scores, No. 2. These publications are a compendium of available
information on the College Board Admissions Testirg Program up to 1957. The
present book occasionally refers to ilie earlier documuents, but focuses mainly on
more recent data.

The emphasis of this book is also somewhat different from that of its predecessors.
The earlier publications were, in a sense, “"how to do it"’ books, Their purpose was
to describe how the tests raight properly bLe used in admissions and guidance and
to provide data needed for interprating the test scores. To a considerable extent,
this function hzas been taken over by College Board Score R.poris: A Guide for
Counselors and Admissions Officers, which is revised annually and widely distributed.
Mention should also be made of the commputation manual, Predicting College Grades,
published in 1961, and the Manual of Freshman Class Profiles, which was published
until 1969, when it was incorporated in The College Handbook,

These progeny of the old use-and-interpreiation books retain some of the "how
to do it” emphasis of their ancesiors, but tend to be mor - interpretive than explic-
atlive. They do not, however, provide all the data nceded for a comprehensive
technical evaluation of the tests. The aim of this book is to All that gap.

The Board’s Admissions T'esting Program must respond effectively to a variety
of unique and complex demands. I order to indicate the setting witlin which the
program operates, the first chapter describes the program as a whole —its history,
how it is organized, the unique deniands it faces, and technical matters involved in
its operation that arise from the demands.

The second chapter discusses the sat, the third is about the Achi vement Tests.
The f.-urth chapter interprets summary statisties for various subgroups of students,
angd the fifth reports on some of (he extensive validity studies of the admissions
tests. The sixth and final chapter summarizes the mmajor findines of special studies
that hove been iade in connection with the sat and the Achieveinent Toests,

Although there is. quite properly. an interrelationship amonz the topics covered
in the various chapters. the chapters were written independently with the intent
that cach would stand as an integral unit. conlaining all the v terial relevant toit.
However, since some material, especially that having to do with technical pro-
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cedures, has relevance to more than one chapter, there is inevitably some repetition
across chapters.

The authors were chosen for their special competence in the subject of their
chapters, but the book as a whole is the product of many other persons, most of
whom are conrected in one way or another with the Admissions Testing Program.
In fact, the coatributors include a substantial number of the staff members of the
College Board and Educational Testing Service, and for this reason it would be
practically impossible to list them in this preface for the credit they richly merit.

Especially Felpful were those individuals who served with me on the review com-
mittee, some of whom were also chapter authors: Wilham E. Coffman, John M.
Duggan, Henry S. Dyer, Willlam B. Schrader, Robert J. Solomon, and John A.
Valentine.

Additionally, the following members of the College Board Commitiee of Examin-
ers in Aptitude Testing were of great aid in reviewing chapters in manuscript form:
Carl Bereiter, Frederick B. Davis, John R. Hills, Julian C. Stanley {Chairman),
Warren S. Torgerson, and Dean K. Whitla. A special debt of gratitude is owed to
David K. Loy« for his able editorial ass’stance and to the staff of the ETs publications
division for coordinating publication of the book.

The Admissions Testing Program is revised continually to meet changing con-
citions. Thus, it can be expected that this book, which describes the program,
will be revised as necessary (o report new developments in the program and to
reflect the results of research on new as well as old problems.

Wittiam . Angoff
Educational Testing Service
September 1970
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CHAPEER .i-

The Admassions Testing Program

WILLIAM H. ANGOFI and HENRY S. DYER

flistorical background

The College Entrance Examination Board was organ-
ized during a meeting held at Columbia University in
New York on November 17, 1900. The move cul-
minated efforts over several years in this direction by
the Associalion of Colleges and Preparatory Schools of
the Middle Stales and Maryland, «und a number of
cducators in the Kast, notably Nicholas Murray Butler
of Co'umibia and Charles W. Eliot of Harvard. The
event was, according to the Board’s first historian, the
first organized “‘attempt to introduce law and order
into an educational anarchy which toward the clos2 of
the ninetec:il century had become caasperating, in-
deed intolerable, to schoolmasters.” (Fuess, 1950, ., 3.} *

At this time there was. in the opinion of the founders
of the Board, appaliingly liitle agreement among the
collegies about the ty)es of subject-matier preparstion
and ¢ tandards of proficiency required of the applicants.
One lweadmaster, for example, complained thet out of
40 ;¥ so0 boys preparing for college in his scheol, he had,
in reality, more than 20 different classes. The effect of
this diversity on the secondary schools was 1o mmakz the
1ask of preparing their students for college an extremely
difficult one, and made the 1ask of the student who was
not sure which college he hoped to attend diflicult. and
confusing as well.

In its atterypt then, to accomplish its purpose and
introduce an order into the transition from school to
college, the College Board cestallished the beginnings
of « system of syllabi or “course requirermrents” on
whizh schools and colleges could agree, and which might
foria the basis of a system of examinations offering the
uni‘ormity that was so budly needed. That is to say,
the examinations would be uniform in subject ratier
ant. uniformly administered at unttorm times, but held
inmany places 1o meet the convenience of the students,
antl they would be unifornily graded. It wasx expected

* e authors wish 1o acknowledge asictance rovided by
tt ¢ outline, and, in many instances, the particular pr.asing
uied in Dr. Fuess” excellent overview of the Hoa d's history,
They alwo wish to acknowledge the inyaluable rource of in-
fcrmation provided by the College Board's Annnal Beports.
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that a system of examinations of this sort would effect
marked savings of time, money, and effort in acmin-
istering college admissions, that it would greatly aid the
work of the secondary schools by reducing confusion
and easing the strain on students, and that it would
represent a cooperative effort of a group of colleges and
secondary schools to achieve @ set of common goals
without asking the colleges to surrender their preroga-
tives as to the particular examinations they required
of their applicants or the manner in which they might
wish to sclect their students.

It is important to recognize that the examinalions
were sccondary to the main purpose of the Board,
which was lo provide a channel of communication be-
tween the schools and colleges and to encourage a de-
groe of uniformity in the secondary school curriculum.
On the other hand, it is inore than likely that these pur-
poses would never have been achieved without the
instrumentality of the examination system which, upon
acceptance by the colleges as a way of setting standards,
effectively paved the way for the intreduction of uni-
form curriculums in the schools.

In its first year of oper.tion the College Board held
essay examinations in nine sabjects: English, French,
German, Latin, Greek, history, mathematics, chemistry,
and physics. The definition of the requirements in cach
subject waz laken from the recommendation of the
professional association in cach subject-inatter area.
The substance of cach examination was then Celermined
by a carcfully selected committee of examiners. con-
sisting of well-known teachers and scholars in the lead-
ing colleges and secondary schools in the East, who met
to confir on the guneral corent and structure of the
examinations and to decide on the specil.c questions to
be asked. After extensive preparation, the first exam-
inations were finally edminiztered during the week of
June 17, 1901, to 973 candidates at 69 testing conters.
Thus, although the Board was as yet far from being a
national instilution—758 of the 973 candidateas were
secking admission to ecither Columbia or Barnard--it
was al leasi a going operatinn with the beginnings of a
mecharism for continuation.

As with the commitices ¢f examiners, committees of
readers were alto chozen with care. These commiticces,
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one in each subject, were assembled in the Columbia
University Library and graded (he papers in accordance
with a procedure that had been worked out and agreed
on in advance. A total of 7,889 cxamination papers,
averaging over cight papers per candidate, wure read
and graded on a pereentage-type seale, in which the
designations Excellent, Good, Doubtful, Poor, and
Very T'oor were atta hed respeetively to the ratings
90-100, 75-89, 60-74, 40-589, and below 40. Special atten-
tion was given to papers that were originally given
grades below 6. These were always rercad and often
discussed at length.

In the second year, Spanish, botany, geography, and
drawing were added to the list of ez amination subjects.
In 1902 the number of candidates rose to 1,362, a 40
percent increase over the preceding vear. Thereafter
growth was regular and continuous. In the course of the
first decade additional colleges becainie members of the
Board, and by 1910, as a consequence of the growth in
membership, the number of candidates had increased
to 3,731.

An important carly development was the creation of
a Committee of Review for the College Board as a
whole. s main function was to examine the require-
ments in each subject and arrange with the committees
of examincers for modifying the requirements whenever
this seemed desirable. It soon became clear that the
very fact of the committee's existence had become an
important factor in the development of the secondary
school curriculum, for it had the effect of moving the
schools and colleges toward a badly needed system of
uniform standards. However, like the establishment of
the Board itsclf, this change was not universally re-
garded as an unmixed blessing; many of the sevondary
schools and colleges regarded the movement toward
uniform standards as a dangercus encroachment on
their autonomy. In 1910, therefore, partly in response
to this type of pressure, the evaluative designations for
percentage grades that had been introdizced in the first
year of the Board's operations were dropped, and
schosls and colleges were left free to attach whatever
evaluations shey considered appropriate to the varioas
numcrical grades.

During the second decade of the Board s existence the
'hilosophy f examinations iteelf, espedially for admis-
sion to colicge, Legan to change, gravitating toward the
idcea of “conprehensive examinations,” in which stu-
dents would not be asked to repeat the facts that they
had learned in school but to demonstrate an under:
standing of the relation of discrete facts to ore another,
to generalize the facts into working principles, and to
apply them to new and unexpected situations. 'This
developmeni—the “New Plan,” as it was called -
provoked violent obiedtions from the conservatives
who inssted that it would e impossible to prepare
students for the examinations, that it would be diflicalt
to grade th> examinations, and that oxaminations of
this sort would place a premium on superficial cleve -
ness at the expense of scholarship. At the sume time the

2
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“New Plan” also tended to discourage attempts to out-
guess the examinations and to prediet the particular
test questions that would appear in them.

By 1925 the College Board was ready to enter a new
cra. Stimulated by the World War I Committee for
Classification of Personnel in the Army and its work
in the testing of “gencral inteliigence,” the Board
established a Commission to investigate the relevance
of these new psychological tests to the problem of col-
lege admissions, and on s recommendation appointed
an Advisory Comnmiittec of experts, including Carl C.
Brigham, Henry T. Moore, and Robert M. Yerkes, to
formulate a suitable test development approach. In
April 1925 the Board accepted the recommendation
that the psychological tests be administered in 1926
and appointed a comittee of five with Professor
prrigham at its head to prepare and score the tests.
Within a short time the Brigham Committee produced
a manual on what they called the "Scholastic Aptitude
Test,” explicitly distinguishing it from tests of achieve-
ment in school subjects bat disclaiming any intention
to measure “general intelligence” or “'general mental
alertness.” In their preface to the manual they intro-
duced a paragraph which expressed a point of view that
is still regarded today as highly relevant to the use of
{cst scorus:

“The present state of all efforts of men to measure
or in any way cstimaie the worth of other men, or to
evaluate the results of their nurture, or to reckon their
potential possibilities does not warrant any certainty
of prediction . . . This additional test now made avail-
able through the instrumentality of the College En-
trance Examination Board may help to resolve a few
perplexing problems, but it should be regarded merely
as a supplementary record. To place too great emphasis
on test scores is as dangerous as the failure properly to
evaluate any score or rank in conjunction with other
muasures  and  estimates  which it supplements.”
\Brigham, 1926, pp. 41-45.)

The first College Board Scholastic Aptitude Test
(sAT), a multiple-choiov examination for the most part,
wiar added to the Co'loge Board Program and admin-
istered on June 23, 1926, to 8,040 candidates. During
the first two years. it vorsisted of nine subtests: Defini-
tions, Arithmetica! Problems, Classification, Artificial
Language, Antonyins. Number Series, Analogies, Logi-
cal Inference, and Poragraph Reading. In 1923 these
were reduced to seven and a year later fo six. In 1929
Dr. Brigham decided that it had become necessary to
divide the sAT info tw) separate sections, one measuring
verbal aptitude and the other imeasuring mathematical
aptitude. The decision to report {wo separate scores was
made in ordor o give differential weight to verbal and
mathematical aptitudes in accordance with the mature
of the college {o which the candidate was applying, and
in some inctances, in accordance with the nature of the
curriculam within the college.

The carly 1930 brougat additional changes. The
Board moved still further toward developing compre-
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hensive examinations in each subjeci that would call
upon a candida:¢’s ability to integrate material that he
had learned from various sources in solving examination
problems, rather than merely to recall and reprcduce
isolated bits of information. The Board also began to
express more active interest in experimentation and
tryout. They also concentrated on gaining more cou-
sistency in their operation. It had been observed, for
example, that tke number of candidates carning passing
grades was fluctuating much too widely from one year
to another. Since it seemed reasonable to assume that
the candidate populations were more stable than were
the difficulties of the fests, it was decided to fix the
proportion passing each test and not allow :. (o vary
from year to year as it had in the past.

The period of the middle 1930s was a trying oue for
the Board. The volume of June candidates had dropped
over 35 percer t in the six years from 1931 to 1936, and
the Board was under serinus criticism by the secendary
schools that were chafing under the restrictions innposed
on their currizulums. In response to pressures frem the
schools, the new requiremenis were broadened to slress
general principles and large aspects of the curriculum
rather than the detailed subject-matler material.

Technical aspects of test construction also received
increasing emphasis. For example, it was felt that the
examinations should not represent a mere accident of
the selection of questions, but a wide variety of arcas
within each subject, yielding a score that would ade-
quately refloct the canaidate’s ability and training. It
was also felt that attention needed to be given to the
reliability of the rcading process as well as to the
methods of formulating the questions without sacrificing
attenticn to the production of a sct of examinaticons
that would continue to have a wholesome influence on
the schools.

Iny 1837, for the first time, an additional administra-
tion was irstituted—to be held in April, principally for
scholarship applicants. For the first time also, wholly
cbjective Achievement Tests were introduced at this
administretion—a move that accelerated the scoring
and reporting process, improved test reliability, and
yermitted the examination of a greater variely of test
cortent. 11 1938 the April admiristration was extended
to ‘nclude applicants for admission to college who were
not scholarship applicants. From then on the April
admin.stration gained in prominence until in 1940 the
number of students taking the saT in Apri} was larger
than the aumber taking it in June. Because of this in-
crease in Lhe relative size {and imporiance} of the April
administiation it was felt necessary {o provide a means
cf compiring sAT scores on the April and June tests
dizectly. Beginning in Junc 1941, then, the scores on
every [o'm of the SAT were equated directly to the
scores on some receding form of the sav, and ultimate-
ly and indirectly to the April 1941 form. The group
tested ir. April 1941 thus became the standardization
goup, Jefining the continuing scale in terms of which
scores on ald future forms of the sAT would be expressed.

Q
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In 1937 the Achievement Tests were first reported on
ascale with a mean of 500 and standard deviation of 100
(like the scale which had Leen in use for the AT since
its introduction in 1926) and rescaled each year on the
new candidate group. Two ycars later, beginning with
the April administration, adjustments were made in the
scales for each of the Achievement Tests in accordance
with the level and dispersion of the groap choosing to
take that test, as reflected by the relevant (verbal or
mathematical) section of the saT.

With the outbreak of World War 11, Harvard, Yale,
and Princeton decided as an emergency aetion to
accelerate their program of studies and begin their col-
lege year in June or July. This shift made it necessary
for their 1942 candidates to take the April Achievement
Tests, which were now all cbjective, instead of siiting
for the six-day June Achieveiment Test hrogram, which
in %41 sti)l consisted of cssay examinations. I1 soon
became evident that in order to accommod. (e itself to
these sndden changes, the Board would have to con-
firm a decision thal had b2en under consideration even
before the outbreak of hostilities and commit its'f
broadly to the plan that Harvard, Yale, and Princeton
had adopted on an emergency basis. This development,
which was originally intended as a temporary measure
in response 1o the nation's enlry into the war, actually
marked the end of the June essay-type examinations
after continuous use for 11 years.

At the sare time, the Board adajted itself in other
ways to the neerds of the nation at war. The Board de-
veloped the V.12 Testing Program for use in the selec-
tion of high schoo! graduates for officer candidate train-
ing. It developed tests for the U.S. Arined Forces Insti-
tule and the Army Spe:ialized Training Program, and
involved itself in other operational and advisory capac-
ities to the Governinent. Toward the end of the war, in
anticipation of the large numbers of veterans returning
from the war who wculd be seckirg post-secondary
school education, it propared tests designed for use in
college admiscion of veteran applicants. It furnished
{ests for scholarships awards sponsored by the SWesting-
house Conpany and constructed special tests for the
Pepsi-Cola Scholarship Program. And it also assisted
in the preparation of qualifying examinaltions for the
Foreign Service, the Military Academy, the Naval
Academy, the Coast CGuard Academy, and the Bureau
of Naval Personnel.

In 1947, with the formation of Educational Tesling
Service (¢¥s) and a greater focusing of the Board's
interests and activities on the transition from secordary
schoo! to vollege, special testing programs were turned
over ta s for manazement aceording to the Board's
specifications. In subsequent years some of these
programs. like the progranm for the military and naval
academics, were incorporated within thr gencral Ad-
missions Tesling Program of the College Board. (At the
prescnt timie, all of the service academies are members
of the College Board and require its tests of their appli-
cants.) Special scholarship progranss, similar to those

3

s



E

previously offered by Westinghouse and Pepsi-Cola,
also make use of the College Board tests and are man-
aged in behalf of the Board by the College Scholarship
Service staff at Ers.

By now, some 70 years after its forination, the Col-
lege Board has become a truly national organization.
It has also broadened its perspective in an effort to
respond to the greater variety of demands on the educa-
tional facilities of the country. In addition to the sar
and Achievement Tests, which are the principal tests
of its Admissions Testing Progzram, the Board also
offers the D'reliminary Scholastic Aptitude 'Test, the
Advanced Placement. Examination Program, the Col-
lege Placement Tests Program, the Comparative
Guidance and Placement Program, and the College-
Level Examination Program—cLEP, as it is known. The
last is a program of credit by examination for un-
arfiliated students, and can also be used for evaluating
students who wuant to transfer from the lowes to the
upper division of a college, or from one college to
another.

The College Board has also developed a program of
aptitude and achievement tcsts in Spanish for Spanish-
speaking students who may be applying for admission
to universities in Puerto Rico or in the continental
United States. IL has developed an English-language
aptitude test for African students applying for scholar-
ships in American universitics (the AsPAU program).
It offers, with the joint sponsorship of kTS, the Test of
English asa Foreign Language (ToEFL), which measures
the proficiency of foreign students in the English
language. The Board also operates the College Scholar-
ship Service, which provides a service for determining
the nced of students applying for financial aid and
assists in the administration of scholarship programs.
Finally, the Board has a program of guidance services,
a progrom of seminars for admissions officers and
another for guidance counselors, and a validity studies
computation service.

At the present time, as opportunitics for post-
secondary education are being widely extended to
youths who in the past would not have been college-
bound, the Board through its Commission on Tests is
re-examining its fest offerings to see if they nay be
modified and extended to assess a wider range of telent.

Administrative considerutions

The size and complexity of the Admissions Testing
Program and the variety of the demands upon it
generate a great range of adwinistrative and psycho-
metric problems, each requiring special solutions. This
section of the chapter will describe the gencral nature
of the program, the problems and conditions of its area
of operation, and its adminisirotive sohitions, Similarly,
the next section witl describe its technical =olutions for
the administrative and technical demands of the pro-
gram and will set the stage for more detailed discussions
in subsequent chapters.

Q
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Nature of the program

The College Boar ! Admissions Testing Program, as of
the 1968-69 year, consisted of a Scholastic Aptitude
Test (the sat) and 15 Achievement Tests covering
English  (Composition and Literature), six foreign
languages (French, German, Hebrew, Latin, Russian,
and Spanish), two branches of the social studies (Amer-
ican History and Social Studies, and European History
and World Cultures}, two levels of mathematics (Level
I and Level I1), and three sciences (Biology, Chemistry,
and Physics). The saT is a three-hour test that vields a
verbal score and a mathematical score. The Achieve-
ment Tests are each one hour in length. They are given
in a single three-hour test session, during which a can-
didate may take any oie, two, or three tests at one
sitting. Kach test yields a single score.

During the 1968-69 academic year, the program’s
tests were administered as follows: The saT was given
in the morning on six Saturdays during the academic
year—in November, December, January. March, May,
and July; the Achievement Tests were offered in the
afternoon of cach of these dates, except the one in
November. Sunday sessions were also provided after
each of the six Saturday test dates to accommodate
candidates who observe the Sabbathi on Saturday.
Depending upon college admission requirements, a
candidate could take the sAT on one date and the
Achievernent Tests on another date, although both
types of tests may be taken on the five dates *when both
are offered and many candidates do take them both
on the same date. Virtually all candidates take the saT,
and in the 19538-63 year about 40 percent of them took
the Achieverrent Tests as well.

As an adiunct to the Admissions Testing Program, a
scries of Supplementary Achievement Tests was given
on a single date in February in any secondary school
that wished to administer the tests to its own students.
The series consisted of five 30-minste listening com-
prehension tests in five foreign languages (French,
German, Italian, RRussian, and Spanish), a 90-minute
free-response test in Greek, and a 60-minute objective
test in Italiax. They were available to candidates who
registered for the regular Achi:vement Tests during
the tesling year.*

*Beginning in the 1970.71 ycar, new listening-reading
Achieviment Tests in French, German, Italian, Russian,
and Spanish were introduced into the regular Admissions
Testing Program. The only Supplementary Aclicvement
Test offcred in 197071 is the Greek ‘Test. For detailed in-
formation on the scope and content of the Aamissions Tes.
ting Progran, see the latest edivons of the following: Bulle.
tin of Information, Scholastic Aptitude Test, Achiciement
Tests; A Des ription of the College Board Scholastic Aptitude
Test: and A Description of the College Boord Ackiceoment
Tesls. These may Le obtained free of charge by writing to:
College Entrance Examination Board, Box 592, Princeton,
N. J. 08510,



As of the 1968-69 academic year, 834 colleges were
members of the College Board, and practically all of
them required their applicants to take at least the
Scholastic Aptitude Test. About 350 of the then mem-
ber colleges required some or all of their applicants to
submit Achievement Test scores as well, either for use
in admissions decisions or for course placement, or for
both purposes. Some colleges specified the particular
Achievement Tests to be taken, but most permitted
the applicant some freedom of choice. Although there
was considerable variation among colleges as to the
latest test date for which they would accept test scores,
there was an increasing trend toward acceptance of
earlier (junior-year) SAaT and Achievement Test scores
for use in admissions decisions, whether or not the
student was applying under an early decision plan.
Many students also took the Admissions Tests in March
or May of their junior year for guidance and practice
and repeated them in December or January of their
senior year. Many, perhaps most, of these students
would also have taken the Preliminary Scholastic
Aptitude Test (psaT), which is offered in the fall as a
semisecure test, principally for secondary school
juniors for purposes of guidance and familiarization
with the saT type of test.

Typically, close to 40 percent of the candidates taking
the saT in December or January in their senior year
have taken the test once before in March or May of
their junior year. One result of this fact is that the
students and their parents, as well as the schools and
colleges receiving score reports, have an opportunity to
observe a wide variation in score changes (gains as well
as losses) from the first to the second testing, and many
write to the Board and to ETs asking for an explanation.
These queries have become more frequent because of
the increasingly popular practice of taking the tests
twice and because of a general downward trend in
average score gains in recent years. The task of explain-
ing the problem of score change is not easy because the
explanation rests so heavily on considerations of error
of measurement—a concept which is neither well under-
stood nor easily accepted by the nonstatistically
oriented. However, special efforts have been made to
clarify the problem of score change by conducting
theoretical and empirical studies, and then describing
the findings to test users in special score interpretation
booklets. (See Chapter II of this book.) The results of
these studies of score change are reported in Chapter VI
of this book.

Although test scores frequently play an active role
in college admissions, their use varies considerably from
one college to another. In some colleges formal predic-
tion equations are calculated, utilizing the secondary
school record, SAT scores, and sometimes Achievement
Test scores as predictors. The prediction equalions zre
then used in conjunction with recommendations, prizes
and awards, nonacademic information about the appli-
cants, and results of interviews. Other colleges use
College Board scores in a less formal way. Some use the
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scores to decide only about marginal candidates, and
some (principally certain of the state universities) use
them only for out-of-state candidates. Finally, some
colleges use the test scores, not for admission at all, but
for purposes of counseling and guidance and for place-
ment.

Because of the number of times a candidate may, if
he wishes, repeat the tests, it is necessary that the num-
ber of active secure forms be sufficiently large to permit
relatively infrequent reuse of a given form. To keep the
pool of active forms large enough to meet this degree of
flexibility, several new forms of the saT and of each
Achievement Test are introduced into the program
each year.

All told, the number of candidates participating in
the program during 1968-69 was about 1,950,000. They
took the tests in over 4,500 centers, of which about 309
were located in some 100 foreign countries on all six
continents.

Administration of the lests

Administrative problems are generally of three principal
kinds: (1) those involved in bringing together the candi-
dates and the tests at the proper time, (2) those involved
in giving the tests under standard conditions that
guarantee maximum protection against dishonesty and
breaches of test security, and (3) those involved in
scoring the tests accurately and reporting the results
correctly and in sufficient time for appropriate use by
the colleges and schools.

Candidates are informed about the program through
a series of publications. The basic document explaining
the procedures to follow is the Bulletin of Information,
which is updated annually and distributed in appro-
priate quantities to secondary schools before the begin-
ning of the school year. It contains information on the
test offerings, the times and places where the tests are
given, and methods for registering for the tests. It also
refers candidates to The College Handbook, published
by the Board, the 1969 edition of which contains state-
ments compiled by 832 colleges that are members of the
Board. The statements include both general facts about
the colleges and descriptions of specific college charac-
teristics, such as their admission and examination re-

. quirements, cost of attendance, financial aid programs,

and, in some cases, information and statistics about the
academic qualifications of enroiled students. Booklets
describing the saT and the Achievement Tests are also
distributed in bulk to all secondary schools so that every
candidate can obtain a preview of what will be expected
of him in the testing.

The candidate registers for the lests by filling out a
registration form with the necessary information about
himself and indicates the tests he plans to take and the
scheduled date on which he will take them. If he plans
to take Achievement Tests, he need not specify the
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particular tests vntil he actually takes them.* From
lists in the Bulleti v of Information, the candidate selects
the center where he will take the tests and the cc'leges
to which he wants his scores sent, and enters this in-
formation on the registration form. Once registerd, the
candidate receives an admission ticket to the test
center. The ticket carries, along with other information,
the registration number he is to use on the test answer
sheets.

Test centers for cachh administration are usually
established a year in advance at secondary schools and
cnlleges, and if possible are 1ocated within 75 miles of
any candidate. The supervisor of a test center is usually
an official of the institution where it is located. Seven
to ten days in advance of a test date the supervisor
receives the necessary tests and svpplies. One week in
advance he receives a roster of the names of candidates
assigned to the center for the test. The conjunction of
tickets and rosters provides a final check on whether
the right candidates are taking the right tests at the
right (im¢ in the right center.

The cffort to insure that tests are administered
properly begins with the appointment :nd instruction
of the test center supervisors. Each supervisor is given
a Supcrvisor's Handbock and a Superviser's Manual, and
as a member of the temporary staff of Educalional
Tesling Service he is expected to master both docu-
menls and follow the directions in (hem. The Super-
visor’s Handbook scts forth the general requirements of
(est center management: for example, 17 pe of facililies
and staff needed, handling of test malerials, sealing of
candidales, (iming, and maintaining test security. The
Supercisor's Manual is specific to the tests to be admin-
istered on a given dalte. It conlains detailed rules for
conducling the tesl sessions, verbatim directions to
candidates, and forms for reporling on several aspects
of the administration including any irregularities that
may oceur,

Operalions of the test centers are conlinually re-
viewed by staff members of Educational Testing Service.
If testing conditions at a center are found to be in-
adcquate, appropriate adjustments are made (including
replacing the supervisor if necessary),

The number of candidates involved in any single
administration of the tests has so fa~ run as high as
632,000. Within four to five weeks after an adninistra-
tion the test scores are sent to the collges. During this
interim period, the task of translating the marks on
test answer sheets inte interpretable score reports is
accomplished largely by high-sjeed scoring and data
processing equipinent. The taxk is complicated by the
fact that a candidate may have taken any one of many
possible  combinations  of  Achievenent Tests  for

*In the 1970-71 vear, a st-dent who plans to take onie of the
r.ew listeningereading foreign language Achicvement Tests
will have to s;xdily on his Registration Form which lan-
guages he wants to be tested in.

- o
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example, F.encl,, American History, and Physics, or
English, Chemistry, and Mathematics Level 1. It is
further complicated by the fact that the English Com-
position Test may contain an essay section that must
be graded by readers. The fact that the score reports
are now cumulative over a two-year period adds still
another dimension of complexity to the task of score
reporting.

To insure the greatest pussible accuracy in this scor-
ing and reporling operation a series of checks is built
into the data processing system. The system is pro-
grammed {o reject cases for which the information
needed for identifying the candidate or the tests he has
taken is inadequate or questionable, or for which the
markings on any answer siieet are such as to throw
doubt on the score. These rejected cases—some seven
percent of the total—are scored by hand. In add!tion,
a continuous quality control procedure, based on a 0.3
percent random sample of all the cases, provides a
constant outside check on the total system. Studies of
scoring aecuracy show that over 99 percent of the sart
and Achievement Tesi answer sheets are scored with no
errors and that errorsthat do occur are almost uniformly
one-point errors in raw score (six to ten points on the
standard scale). All answer sheets are kept on file for
one ycar should any question arise concerning the
accuracy of a scote.

Test scores are accumulated from grade 10 through
grade 12 for high school students, and for one year for
candidates not in high school, To insure that a candi-
date’s scores will be collated with those he may have
carned at carlier administrations, idcntification
required of the candidate cach time he takes the tests —
name (expressed precisely the same on all occasions),
sex, and birth date, for example, and social security
number when available. Failures to secure precisely
uniformt information of this sort from repea’ wig candi-
dales occur inn about 5 percent of the cases in any given
scrics. In such ca.os only tae candidate’s current scores
will appear on 'us report. Except for the special case of
twins who do not have social sceurity numbers, the
additional controls on the data are sufliciently rigorous
s0 thal the probability that one candidate's scores will
be mismatched with those of anolher caudidate is
practically zero.

Is

Ietlucnee on curriculon

Because of its involvement in the important process of
transition from high school to college, the College
Board, through its Admissions Testing Program, is in
an unusually strategic position to cxert a significant
influence on American secondary school education—
because momy of tre sccondary schoois tend to gear
their carriculum to what they eapect will appear in the
next forms of the tests. This academie fact of life leads
to a key problem for Board palicy and planning. 1f. on
the or- hand, Board tests fail to keep abreast of new



trends in curciculum, then the Beard is considered
derelict in its responsibility to represent what some will
consider to be the best in American secondary educa-
tion. If, on th: other hand, the Board tests respond too
quickly to the pressures exerted by overly enthusiastic
exponents of educational philosophies stiil in the process
of development, then the Board is considered guilty of
leading Ainerican sccondary education along ill-advised,
unproved, and dangerous pathways. Conscquently, the
following philosophy has guided the Board, particularly
since the carly 1940s, in the selection of content for
its tests: that its tests are constructed, not with a single
syllabus in mind, but with a blueprint based on sampling
widely and fairly the variety of courses represented in
the prominznt and well-subscribed currieidums through-
out the country.

Coaching

It is for this reason—the philosophy just descrioed—
that the publications of the Board have maintained
that special coaching for the examinations is neither
needed nor advised, and that little is pained by trying
to outguess and predict the content of the examinations.

The efforts of the Board in regard to coaching have
been directed not only to the students who would seck
quick and easy answers to the substantive test ques-
tions on the Achievement Tests, but also, and more
particularly, to those who hope to improve their scores
on the far less curriculum-oriented tcst questions that
form the basis of the saT. During the 1960s, with rapid
increases in the numbers of students <eeking admission
to college and the adoption of inereasingly stringent
selection procedures by meny of the colleges, the College
Board tests have coine to be regarded hy many students
as barriers to college that must, at all cosls, be over-
come. In response to what appeared to be an cager and
growing dc.mand, a number of publishers liave market-
cd collactions of test items purportedly representative
of—and, in some instances, apparently taken directly
out of--actual ferms of the sat. A parallel developinent
has beon the rise of coaching or craraming schools that
guararitee high score Denefits to studenits who cnvroll in
their short-term courses.

Appalled by the subversive offect of these commercial
enterprises on the goals of cducation, the Board has
prepared a special booklet  (College Board, 1968)
descriving tho effects of coaching. 'The booklet outlines
the findings of seven studies conducted in this arca—
four by the College Board-kts staff and three by
mdependent researcliers—which st awed at best only
small and insignificant gains on the sat resulting from
short-term inlensive coaching. As a recult of these
studics the College Boord trustecs have prepsred a
statement, which is reproduced in the booklet, that
urges students and their parents 1.0t to waste their time
and aoney on this kind of coaching.
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Security i

Since scores on College Board Admissicns Tests play
an important role in many colleges’ acmissions deci-
sions, it is not surprising that a few cai.didates try to
improve their scores by cheating. To prisvent cheating,
Educational Testing Service has string:nt security re-
quirenments for every phase of a test acministration.

Tests are printed by carefully sc!ociied printers and
shipped by traccable means. Every tes. book is sequen-
tially nunibered, sealed, and inserted i1 units of five or
ten in transparent plastic bags whicl the test super-
visor is instructed not to open until t sting is about to
begin., No one is permitted to examine the test contents
before or after the administration. Orly the candidates
see the test questions. and then only during the actual
administration. All test books, used ind unused, must
be returned immediately after the testing to TS, where
the books are counted to insure tlat all have been
returned. !

Educational Testing Service alsc gives test super-
visors specific instructions for the admission of candi-
dates to test coenters and their assi:nment to seats at
specified distances from other caididates. Constant
proctoring is required throughout tha test scssion. How-
ever, despite these precautions, a t st supervisor occa-
sionally observes cheating. More: often, evidence of
cheating is found later when an iustitution has ques-
tioned a candidate’s scores becal;se of inconsistency
with the rest of his academiic recor 4.

In all investigations of individrals' scores, the sole
concern of the Board and ETs is o establish whether
the svores in question wer2 or were not earned by the
candidate without unauthorized as sistance. A candidate
who is suspected of having cheat’d is offered a retest
withont nrejudice—~that is, with ut reporting to the
institutions designated by the candidate to receive his
subsequent seores that the investi.ation has been made.
The results of the retest are used to confirm--or to
invalidate—the scores reported fcr the original test.

[t is evident that ali the above mentioned influences
—the attempts to shape the curviculum to reflect the
content of the tests, to coach ard cram for tests, and
finally, to find extralegal or othe.wise unethical means
of inflating the test scorer —ieri e from an unrealistic
»nd exaggerated view of the im) ortance of test scores
on the part of students and test uers. Henee, the Board
in its various publications and its frequent personal
contacts with test users has re oetedly tricd to put
test scores in their proper yersyective. 10 advises the
colleges that the tests shou!d nat be overeraphasized
and that the st results should vot constitute the sole
hasis for cvaluating the prabatle future success af a
candidate. but should be consicered along with other
relevant factors such as the sckool reenrd, the recom-
mendations of teachers, the reco-d of special prizes and
awards, extracurricalar activiti=, and frequently the
chservations cesulting from inle “views,

~



Psychometric considerations

The psychometric problems of the Admissions Testing
Program are similar to those found in the production
and interpretation of any battery of tests having mul-
tiple forms. The complicated nature of the progran
and the many populations and purposcs it nyist serve,
however, demand solutions that are somewhat out of
the ordinary. The following paragraphs will bricfly
define the =ituation with respect to: 1) the validity of
the tests, 2) their reliability, 3) parallelism among the
forms of any given test, 4) the development and main-
tenance of a score scale, 5) the development of norms,
and 6) miseellancous factors that must be taken into
account b interpreting scores.

Velidity

From the standpoint of many of the colleges that re-
quire their candidates to take one or more of the tests,
the main purpose of the tests is to help seleet a fresh-
man class that is academically qualified. A sccondary
arpose, but onc that is increasingly hogorlant, is to
Lelp in the guidance and course placement ol adinitted
freshinen.

The validity of the tests for purposes of selection is
indicated by answers to two kinds of questions: 11 'Ta
what extent can the test seores increase the accuracy
of predicling the candidate’s acondemic standing in
college? 20 How well do the test scores refleet the
quality of the candidate’s academice performance in
secondary school? A third question bearing upon the
calidity of the tests is also occasionally asked, namely.
how well do the test scores help 1o forcecast the quality
of an individual's ceventual contribution to society?

The answers to all three questions determine the
cmphasis a college places on test scores in deciding
whether or not te admit a particutar candidate. In thiz
conncetion much depends upon the admisstons policy
of the college, upoitits translation of policy into ratinnal
activn, and upon the quality of the candidates it
atlracts—all of which suggests that no single =¢t of
operattons can define the validity of the Admissions
Tests for purposes of candidate selection. Some colloges
are nuin'y interested an the prediction of academic
stanching Others may disregard prediction altogether
and scttle for deseribing the candidate not in terms of
wliat he may become bt in termiz of what he s 8till
others may he less concernea with the candidate’™s
present avademic status. or with his chances of making
good grades, than with identifving those quadities that
are presutied ta be basic 1o a satisfyving and fraitfuol
carcer in the post-college world, The relative merits of
these several approaches to selection, or any com' ma
tions of them, are not here under L
validity question is to what extent the Admissions
Te~ting 'rogram can providemeasurcs that arerelesant

H~e tssion,

ta these approaches
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The validity of the tests for purposes of course place-
ment has received relatively little systematic study.
There are, however, two basic models for such studies.
In one case the scores on appropriate tests, taken at
entrance to college, are correlated with final grades in
particular freshman courses to see how accurately they
predict performance in these courses. In the other case,
the tests are given to enrolled students upon completion
of cach of several cours:s in a sequence (for exanmple,
firzt semester Freneh, second semester French, third
semester Freneh, ete.) to determine, first, how closely
the test scores apjnoximate the level of performance in
cach course as measured by concarrent eriteria such as
final examimation grades, and sccondly, hove well the
tests imeasure the jrogress of students from cach course
to the next above it. Here again, the validity of the
tests for placement will vary fram one type of course
to another within a given college, as well as from college
to college, in accordance with the way freshman in-
struction in any given field may be organized and in
accordance with the level wind content of the subject
malter,

Studics bearing on these questions are examined in
detail in Chapter V. At this point. it is worth noting
that the meaning of validity ‘n the context of the
Admissions Testing Program is not confincd solely to
predictive validity, Validity can wean an appropriate
vontent balanee as wal. The content of the College
Board tests has from the very beginming been governed
by committees of examiners wlo are chosea from the
facultics of secondary schoals and colleges representing
A wide geographic distribution e a variety of content
interests and cducational emphiises. These committees
meet to decide on nunbers of cach type of item to be
included in the tosts, the diztribution of item content,
the degree to whivh the items ropresent various cureend
curricular emphases, and the nature of the rationsl or
p~vehological processes required by the item. Care i3
tihen. in their specifications for the test, not only to
aintain an appro riate content balance, tat al-o a
bBalanee in the disliculty of the concepts that are being
examined.

I ,'.',”’.Il./‘l(

The reliabality o cach fornt of cach tost i the Admis-
stans “Testing Program is roul nely ostimated after its
tirst formal adm nistration, ordinarily by eans of the
Kuder-Richardsen formula 20 adagted tor use with
fermula KV seoress Bach sach estinnate i~ ordin-
arily based ona specially scledted sample of at least
OO cases wWhirenr available, and somctimies numbering
A many s 2000 casess Frona the <tand wint of the
test naer, hosever, the reliabi ity cocthcient and creor
of mesurement assocated with any particalar form
of a test i the program be ot Wt oore than
academie interest, Inoa sitac tion Where the specitic
forin of te-t a vandid e mav tohe s essentialy une-

Catl



predictable, the importart question is whether the
gencral level of reliability is suflicientiy high and
reasonably uniforny to permit the test user to operate
on the scores from eny unspecified form with an evon
amount of confidence. A: subsequent tahles in this
book will show, the Tovel of reliability as estiv: ited hy
K-R 20 across the active farms of any particular test
is reasonably uniforim.

Paraitcdism of forms

Yor all 1helr consistency, ~he estimates of reliability do
not, af course, provide ruflicient information in them-
selves coneerning the anrount of crrar variance that
muet be allewed for in inwerpreling scores It is neces-
sary to assume, in addi ion, that the forms of any
particular test are paralll in respect both o content
and difficulty (Lord, 1896141 To the extent that thiz
assumption is not met, the actual standard crror of
measurement far a score irrespective of form will be
slightly larger than that 1eported for a score onany one
form. The fact of the aatter is that the assumption of
parallelizm does not in ol probability hold cxactly from
form to form. and the degree ta whicle it does hold
probably varices from one test in the Admission - Testing
Program to another, 'Thus, beeause of the gradual
changes that are intro fuced into the Achievement
Tests in response to chinges in corricufum ompaasis,
successive forms of the Chemistry Test, for example,
cannot be regarded as having the same degpree of
parallelism as do suceessive forms of the =ar. According -
Iy, the difference between the actual and the reported
standard crror of meast rement for the Chemistry 7ot
15 very likely to be sliy hitly korger than the difterenee
between the actual and the reported standard cerrors
of measurement for ¢i*' or seore e the =av.,

The offort to achicve para’iclism amang the forns
centers on the definition of the test specifications and an
the development of test forms that adbere 3o the
specifications. "Fhe speifications for smy given (est in
the program consist of three principat clements<: 1 the

distribution of iter citlvulta, 20 the distibuation of

itemetest corrclations, and perhaps most important.
3. the distribuition of 1 em content,

Inddoxe s of itan difficol Oy el coctheients of item-(e -t
correlation me rontine y prepared and sichESsformation
about paralleli nmiin steeessive forms of a4 testin respedt
to thoeir overall difficalty and Lomeogencity, However,
these statistios peovide no inforation about the
parallelism ol item content. This aspect of the specifica-
tions {s necessanly less rigorons for (o reasons, First,
it depends wupon verhally defined cotegorios of topics
and proces-e< that leave roome for ambigaitio < of
terpretation on the ool the jftenmariter< Scoondhy,
with the accumufation of new data on the JJonging
nature of the cond dote population. the secondary
schiond carndontomss aovl the inte Hectaad deemd s af the
Colleges, there i< a continuous necld to chon ge the cone
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tent of the tosts. In short, strict parallelism in test con-
tent, even if it were atlainable, would tend over time to
bring about a reduction of validity. This problem is met
by a conscious compramise in the content specifications:
changes in content cre introduced slowly so that the
active forms in use over any five-year period are ap-
proximately interchaygeable as far as content is con-
cerned. The rate of ¢hange in the content of the SAT is
less rapid than that of mmost of the Achievement Tests,
For this reason, although the sart itself is constantly
evolving, the proces: is sufficient]y slow to permit it to
be regarded in a very #eal sense as the principal stabifiz-
ing force in a cnanging and develaping Admissions
Testing Program as it develops over the years.

Ttem analysis

By means of a detai od program for pretesting and iteem
analy=is it has been | assihle to assess the difficulty and
dizseriminating power of the items, to select items of
appropriate  statiziical  characteristics,  to  diagnose
sources of ambiguiny and deteet rcasons far failure t)
provide adequate liscrimination, and in general to
exert A stgnificant coegree of contral over the statisticel
propertics of the test forms.

Although the an: Ivses of pretest items vield a varicty
of information. the principal statistics are the indexes
of item dithiculty and item diserimination. The index of
iterm diliculty, refered to as Cdelta,” is s funetion of
the percent passing: the item. Tt is the normal deviate of
the point above which Tics the propartion of the ar
under che curve equal to the proportion of correct
responses to the s s evpressed in terms of a scdle
whose mean i< 1 and whose staovlard deviation 1= 4

Since prote-t sompless esped Ly those used for e
sohievement pretost=, nay ditler in level of ability trem
the standad reference group that was originally us:d
to scale the test= 11 i< necessary to render the raw, or
charind, deltas obtained Srom successive prefestir ps
comparable to ot e cnother By o cquating procedues,
This procedare requires that the pretest material cone-
sisting of new iems be acdainistered together witt a
mumbwer of previoasdy uscd ftems whaose standand. or
cqreetdodelias indeses of dittiealty e tinated in teres
of the performanee of the standard refercoce populy-
Gon ape hnoswn, For e lesech item an obsorved delea
i< cobebated Fas b on the pretest s oople, When (h e
new obhaerved celta values are plotted Doainst he
caruated delta s dues on arithmetic geaph pager. he
resulting scatterptot typeadly ol i an clongatod,
narrosw clipse e presented by o high correlation coactli-
cient. freqaentls i thee apper 050 Phe Tioe defined s
thic pint. cadonlated trom e means and staantard
deviations of th obzerved sl equated deltas, i used
tov comvart the item ditfioulties for the pretest sampies
olwerved deltas to dtenr ditheuMie: s etimabad tor
the standard relerence popubation  couafed aeltas .
Mhongh the nheceved doltas ek comparability -
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since they are dependent on the abilities of the various
groups to whom the items have veen administered — the
cquated deltas are all defined in terms of the same
standard refercnee group and are therefore directly
comparable (Thurstone, 1947).

In the asseinbly of ezch new form of a test, care is
taken tc oring the mean and standard aeviation of the
equated deltas as close us possible to those of previous
forms—except, of course, when the population shifts
and it is decmed necessary to adjust the difficulty of the
new form to make it appropriute to the new population.

A sccond statistie that is regularly caleulated for
every item is the biscrial coetlicient of correlation be-
tween the item and an appropriate criterion, usually
the tntal score on the test. These biserial correlations
are used for three purpo:es: first, to flag items that may
be ambiguous; second, to assess the worth of itenu. as
discriminators; and third, to provide a basix for check-
ing on the degree of homogencity among the iteins of
the test. It is this last consideration that has a bearing
ou the parcllelism among test forms. Since a certain
degree of heterogeneity is regarded as desirable in any
test in the program, and is in part predetermined by
the content specifications of the west, son - items with
relatively Iow biserials as well as some items with
relatively high biserials may be included whenever a
new form is being pui together. Consequently, the
degree to which the mems and standard deviations of
the biserials over forms agree becomes an ivipertant
constderation in estimating the parallelism among the
several forms,

The date reutinely produced in the lewm anadysiz
vield additional informuition regarding the behavior of
the item, and are partivutarly useful in making revi-
sions. These include the number of people choosing
ach option of the item, the percent passing the item,
the number of peaple anutting the item, the number
not reaching the item cpresuniably because of insulii-
cical timew the mean total score on the test for those
choosing cach option s well as for those omitting it
and for those not ren hing it and the mnnber of people
in cach of five ability groups tas defined by the total
seore on the test choosing each option. From these
frequencies and means it iz possible to determine, for
example, whether the envis appropricdely ditlicult for
the group taking i axd whether it is appropriately
placed in the requence of ftems in the testo It i also
possible (o deterinine whether an incorrect option is
sufhdiently attractive 1o ihe ks able oxaminees to be
helpful, and whether it draws <o many of the more able
examinees that it may indicate the prescnes of an
ambiguity. Thiz information also makes it possible to
determine jus where on the continuam of adility the
item i< making its maximuem discrimination ancd, in an
approaimate wud o whether the characteristic carve for
cach of the item options, including the corredt option,
is monotonic as it should be.

10
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Test analysis

After the first formal administration of each test form
a specially selected sample of answer sheets (at least
900, as was pointed out earlier, and sometimes as man:
as 2,000} is assembled and a report of a detailed analysi::
of the test is made. Reliabilities and standard errors of
weasurement of the separately timed parts of the test
are calculated, as well as intercorrelations among the
parts end the total score. Assessments of sprededness
in termis of percent completing the test are maae, and
distributions of the total formula score are presented,
nect enly for the special sample but for alt students tak-
ing that form. In addition, distributions, means, and
standard deviations are given of the number of items
answered correctly, the number answered incorrectly,
the number omitted, and the number not reached. As
an additional check on speededness, a bivariate plot is
given of score versus number of items attempted.
Finally, distributions, means, and standard deviations
are given of item deltas and biserial vorrelations for
cach separately timed section of the test. All of these
data are summarized and evaluated in an introductory
text to cael test analysis, which is then used ‘n guiding
the develupment of fatare forms of « o test.

The score seale

The results of all the tests in the Admissions Testing
Program are reported on a score scale running from
200 to £00. 'The nature of the program imposes on this
scote scate a number of requirements, most ot which,
at the present state of the art, can be met only approx-
mately. These requirements are as follows:

L. ‘The ninber destgnating any position on the scale
must represent the sare level of competence for aay
form of i given test. Thus. a score of 563 on the verbud
~ections of the =a1 should sepresent the some degree of
competerce in the functons measured by the test re-
cordless of whether the candidate takes Form A or
Form 1) or Foray (5 of that test. If, for in-tanee, the
mean ditheulty of the item in Form A happens to be
somewhat greater than the mean dithealty ol the items
in Form D, this difference in average itend ditheutty
should have no eftect whatever on the sealed score o
candichateis bikely to receive. Thus, no candidate should
be pert at aspedial advantage “or disdvantager because
of the fortuitous administration of an easy or dithealt)
te-t form. "he probabitity of his oblaining o =caled
score of A6 on Form A should be the same as the
probability of his obtaining o ~caled score of 563 on
Form 1) or any other current form of the testo,

2. 'Fhe number designating any position on the scale
must represent the sare level of competence for any
individdual or group of individuals taking the test, The
e conversion from raw to scaled scares on a form
of a test ix u~d. whether the candidate is a2 male or a



female, whether he comes from the North or the South,
wkether he comes from a public, independent, or church-
related school, or whether he plans to major in fine arts
or engineering. Thz scaled score is simply a reflection
of his raw score-—that is, th? number of items he
answered correctly minus a fraction of the number he
answered incorrectly. It does not reflect the bachground
characteristics of the candidate except insofar as they
may have affected his performance on the test and
caused him directly or indirectly to earn a higher or
lower score on the test.

Similarly, o long as we are aperating with a system
of parallel forms, the conversion fror raw to scaled
scores is independent of the background characteristics
of the samples of individuals, indeed, indeperdent of
the specific ability characteristics of the samples used
in deriving the conversion. Within broad linits the
ame conversion equation relating raw to scaled scores
would result whether the individuals in the sanigples are
male or female, adequately or inadequaltely trained,
homogencous or dispersed. On the other hand, when we
are dealing with tests of dissimilar function, =ay French
and Spanish, the conversion equation depends quite
crucially on the characteristics of the samples.

3. The number designating any position on the scale
must =epresent the same level of competence for any
test admini=tration. That is, a score of 627 on the
Chemistry Test should represent the same cegree of
measurad competence in chemistry whether the test is
taken in December or March or July. The cotollary of
thiz is that if a candidate takes a given test twice, wnd
if there ha. been any measumable change in his come
petence between the two testings, the difftrence be-
tween his two scaled scores on the test should, within
the limits of sampling ercor, reflect that change, even
i he has taken a different form of the test on the two
occasions.

4. Fhe number designating any position on the scale
for one test e g., Chemistryy is compurable to the same
number on the scale for another test eg.. Frencht in
the sense that the two numbers represent the same
relative positions in the same reference populition.
Ttus, a score of 563 an t! ¢ Chemnistry Test and a score
of 563 on the Fronch Test both represent performanses
.63 standard deviations above the mean of the s
reference gravp, assuming that all members of ot
proup have huod adequate proeparation for the test=m
beth Chemistey and French.

One of the most persistent misconceptions of the
200-800 seale used for reparting the resubts of Colleye
Board tests s that it is a standard score scide on whic h
OO represents the mean seore of @l College Boand can-
didates and 100 represents the standand deviation of
their scores. Another misconception i< that 500 and Tw
represent the mean and standard deviation of i
vollege freshmen. StitE another i< that 500 and - o
represent the mean and ~tandbird deviation of wll
scecoendary school sendors, 'The fact i< that the tianiie rs
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500 and 100 simply refer to the mean and standard
deviation of the group of 10,654 candidates who hap-
pened to assemble to take the tests in April 1241 and
who were used to define the scale system for the College
Board. Since ttat group is of interest only from a his-
torical point of view—in the sense that it simply raarks
the origin of tli» present Colloge Board scale—and has
no normative significance or usefulness in interpreting
College Board scores, the 500-point similarly has no
spectal significance other than that it is midway between
the end points 230 and 800. The real significance of
College Board scores lies in 7 e continuity of the scales
in the face of changing test forms and changing popula-
tions and the fact that the scores have different norma-
uve or evaluative meanings cet.ending on the choice of
the normative group. The scaled score of 200 does not
stand for a raa score of zero; it is simply the lowest
score reported. The scaled score of 800 does not stand
for a perfect raw score; it 1s the highest score reported.
This is not to say that a scor2 of 200 and a score of 800
will be possible on every forra of every test. Some 12sts
or test forms will be relatively difficult, with the result
that the minimum possible score on the test will be
above 200, and scores of 200 will not be possible.
Similarly, sone tests or test forms will be relatively
caxy, witlt the result that the maximum possible score
on the test will be below 800, and scores of 800 will not
be pos ible. Seme of this variation is th » natural conse-
quence of randem fluctuation in the construction of
alternate forms. Soqe of it, however tespecially the
failure 1o reacn M00), is the natural consequence of con-
structing {est: that are especially designed to be ap-
propriate to highly sclect and able praups of candidates
—for example, those who elect to tase the Physics Test
or the Mathematics Tevel 1T Test.

Unlike othor scales in common use that have built-in
normative meaning, there 2 no inherent aeaning
claimed for the Coltege Board scale system. When nor-
mative interpresations are reguired, test users are urged
Lo collect their own locid norms. In some instances
special norms studies are conducted by the Board, The
meaning of the College Board senle is the meaning that
is giver to it by the test tser himself. A< he uses the
svares, he comes over the course of time to attach cer-
tain hnown levels of competence to the seores on the
seales That i< te =ay, he learns to understand aied appre-
viate the “meaning™ of a score of 263 in the same sensy
thiat he has carned to anderstand and appreciate the
“meaning T of THindhes, a process which is possible only
i the units renain comstant. It is for this reason that
the College Boad devotes it effort Lo the job of pae-
serving the constancy of that meaning, and it does <o
by an intric: te svaterm of form-to-form cquating, That
svatem will be deseribed i the et two chapiters,

The nworms

The fuoc tion «f norms for college admission tests is to
provide hig'e schiool guidiniee counzelors and college
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admissions officers with a means of comparing a eandi-
date’s test performeuce with that of certain well-
defined groups of stucenis. These groups are of three
principal kinds: those made up of individuals drawn at
random from the n:dion’s secondary school seniors,
those made up of ind.viduals who are applying for col-
lege admission, and those made up of individuals wha
have enrolled in college. By comparing a candidate’s
scores with those eariiad by a group of the first type,
it is possible to evaluate his perforraance relitive to the
entire cohort —that is. .l the individuals in the country
«who are potentially conpetitive with him. By compar-
ing a candidate’s test scores with those carned by a
group of the second type, the candidate and his coun-
sclor should be able .o get some notion of where the
candidate stands acadvinically within the population of
stadents who hope to po to college. By compariug his
scores with those mad: by a groap of the third type,
some information shonld be fortheoming as te where
the candidate will stz nd with respect to the academic
demands that will be placed apon him @ fter he gets
there.

There are, of cours:, many meaningful groupings of
students headed for ecllege and enrolled in colleges, The
most useful normative data are those that el the can-
didate, his counsclor, snd the college admissions officer
how the candidate compares with the geoup (hat is
apatving to o porticular college in which he may be
nterested and also with the group that will enroll at
that cotlege.

Such individizal col e normis are avaitable for many
of the 520 College Bo: rd member colleges in the 1967 69
edition of the Munudcl of Freshoman Cluss Progiies. In
most instances these individual college norms apply
only 10 SAT scores, sinee the majority requires onty this
test. However, some colleges require specific Achieve-
ment Tests and publeb norms for these as well

The test norms apy caring in the Manwa" of Frostoman
Clis Projiles do ot ake the custonary £arm of tables
of percentile ranks, Typically a college reports three
series of statistics en cach test. Sap-verbal, and imathe-
malical, sometimes o one or more of the Achievement
Tests, and sometimes on class rank. The three series are:
Lo frequency disteibiniion of the xcores of its applicants
in the vear just previcas to publication, 21 the number
accepted at cach of the score intervats, wd 3y o fre-
quency distribution of the accepted students who
actually carolled, Where appropriate. se urite nonns
of thix zort are given for men and wonen.

Since only a fraction of the Baard me nber collepes
supply the data for the individual college nonms,
we 1 on candidates in most instanees.

national norm:

See Chapter IV pago< s 088 foradditionalinf amationaboot

the Mol of Troshinian Closs Proflo s ah ol was sapere
sodad in the fall of 1o when information prosion-Iy in-
Cuded inthe Yened” was icorpmratod o the Tea e
thomof 10 Collig Heudbad,
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are also provided in the booklet, College Board Score
Reports: A Guide for Counselors and Admissions Officers.
These are presented in the form of percentile ranks. The
groups of students on which they are based vary fromm
test to test, but in general, inclade all candidates tested
over the course of (he year, beginning with the May
administration and ending with the March administra.
tion. Within the candidate group homogeneous sub-
groups are found by amount of training in the subject,
where this kind of subdivision is appropriate, and,
where appropriate, by sceondary schocl class and sex.

The central problem in furnishing norms for the Col-
lege Board Admissions Tests grows out of the fact that
it is difficult to define appropriate populations or sub-
populations to be samplod. The characteristics of the
population applying to colleges in the Board member-
ship may change from year to year. These changes are
the cesult of a number of factors: the gencral and con-
tinuing Increase in the propwriion of secondary school
s’ udents going on to college; the increase in the number
and kinds of colleges requiring the College Board Ad-
missions Tests; varlability over time and over colleges
in the degree (o which colleges are selective in the ad-
missions proces; changes it the test requirements of
the colleges: vaddability in the time of year at which
candidates take the tests: the changing patteens in
sccondary school curricalums: the mobility of secondary
school students, T'o deve’op overall norms distributions
under these conditions, it is necessary to assame, first,
that the changes in any candidate population over a
limited period —say, twa to five years—are not suffi-
cient to mahe for anything more than negligible changes
in the characteristics ol the score distribation for that
popalation, and wconed, that the total graup of candi-
dates taking a test for any particalar college or for the
Board member colleges 4z .0 whole in any given yvea-
conxtitutes arepresentative sample of all the candidates
in one or the othes category who witl be taking the tes:
in the following two-to-five-vear period. The extenl (o
which these assumplions hold can be estimated by
extrapolation from the amoont of stahility to be found
in the seore distributions over past yeass. Detailed data
on this point wili appear in subsequent chaptoers,

Seoring i thaods

At the present time all the tests in the Cotlege Board
Adini=siens Testing Program are scorad by the formul: .
Noo Right mides tNoo Wrongs n, where n
than the nambser of chotees per itenm. * T he nuinber of
cJoices varies somewhal from test to test. bul is u~ually
five.d

The dedi<ion to score by Cormuda rather than to scor:

one Tess

CPhis statoment i< only approvinnately trae for e Fnglisa
Coanprosition Tost, af which seme forms are part casay, I
thew form~ e ossav<are gro bd by reoador<, The oljective
sectintis are scored by formulda, asdoscnded,



for rights only— simply a count of the number of iteis
answered correctly-—was arrived at by the following
line of reasoning: In a rights-scored test the best
strategy for the candidate would clearly be to attempt
every item, However, it has been argued that it is
educationally unsound and even morally improper to
encourage students to guess at items about which they
have little or no knowledge. On the other hand, it can
also be argued that for various reasons it is similarly
imbroper to give the candidates directions that are less
than completely structured and infcimative. Most
persuasive is the argument that, aside from the ditli-
cully of preparing appropriate an.d candid directions
for a rights-scored test, permissive or uvastructured di-
reetions will allow candidates who are more inclined to
guess to carn higher scores on a rights-ucored test and
will give them an unfair advantage over candidates
who are not so inclined. This argument ‘s supported by
the results of a study conducted by Swincford ard
Miller (1953), whkich was designed to investigate the
cffect of different guessing directions on actual guessing
behavior. [t led to the conclusion that, in respect to the
problem of guessing, formula scoring is to be preferred
over rights scoring, cven under cond tinns of rights
directions, and especially to e preforred when the
accempanying direetions are so phrased as to discourage
randoin guessing.

In tests or lesting programs where the premium
placed on high scores is not great, diff. rences in scores
that result from differential tendencies to guess might
conzeivebly be tolerable. However, in the caxe of the
College Board Program it was felt th:t the reward of
college acceptance was perecived to ke too great, and
tl:¢ competition among candidates for that reward too

keen, for the Board to tolerate score advantages of this
sort, however small or rare they may be, espocially when
the test scores constitute a significant part of the can-
didate’s record. Thuy, to reduce the effect of guessing
the decision was made Lo score the sar and Achieve-
ment Tests by formula, and to prepare directions for
taking the tests that would discourage the candidates
from strictly randoin guessing. It was also agreed that
for the sake of consistency the psat should also be
scored by formula, even though it is not ordinarily used
as a selection instramert,

The decision to adopt formula scoring brought with
it a need to make additional decisions, for example,
with regard to the trea‘ment of negative svores, which
will occur when the number of wrongs in a test with
five-choice items is more than {our times the number of
rights. This particular decision was supported by the
results of a study by Boldt (19687, in whicl it was found
that there was valid discrimination in the region of
negzative formula scorcs. In an effort to discriminate
among candidates with different degrees of misinforma-
tion, differentiations on the scaled score scale are made
and reported for candidates with different negative
scores. Although in tleory this procedure allows dis-
criminations as low as --22 on sat-verbal, for example,
and as low as —15 on sar-mathematical, virtaally no
candidates cirn scores lower than ~-10. The available
ringe of negative scores is more than adequate to make
the discriminations needed in that part of the score
centinuam.

The foregoing psychomelric considerations find their
applications in the contest of the sat and the Achieve-
ment Tests, which are dealt with in the chiapters that
follow.
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CHATTER 2R

The Scholastic Aptitude Test

THOMAS F. DONLON and WILLIAM H. ANGOFF

The purpose of the SAT

The Scholastic Aptitude Test {saT) is a measure of basic
reasoning abilifies in two arcas: verbal and mathemat-
ical. It provides a separate score for cach of these areas,
and is intende i to supplement the school record and
other information about the student in assessing his
competence for college work. It is a broad-gauge instru-
ment, providing cffective discrimination over most of
the range of academic ability of college-bound students.
It is aimed no'. only at serving the decisions of institu-
tion that have high-scoring candidates but also at
desernibing levels of ability among fower-seoring candi-
dates for adm ssion 1o college.

The utility of (his kind of supplementary measure
arises in part from the fact that it can provide unique
information ¢bout the student, and in part from its
ability to confirm or to question the assessment based
on subject-mitter achicvement. It is, therefore, a sup-
plement that will normaiy help establish candidate
ability when tis consistent with other informatior. but
that will be perhaps most useful when it is in disagroe-
ment with other data. When properly used in the con-
text of other information with which it i inconsistent,
it effectively sounds a warning bell and lcads to the
scarch for more data to clarify  he assessment in
question,

The inherently supplemental nature of the sat is
worth some mphasis, for it is frequently ignored in the
popular conscption of the test and, more regrettably,
in some admissions practices, "The <A1 was, in a sense,
intended (o provide some redress for possible errors and
inconsistencics in secondary school records aned in the
old exsay caminations that were tailored to spedific
vurriculums, By stressing the dircet measurenrent of
asic abilites, the rationale was that it wagldd offer an
app.ortunity Tor a more halanced assessment of the ~tu-
Aent who hod faded to achieve subject-midtor moetery
in keeping sith his develepmene of ¢hese basic abilities,
Similarly, it would help to identify the occasioral case
whore the achievenunts in subject-madior arcas were
pained onle throagh unusual expenditures of cffort. or
where thesecondary schocl recont wiasanore a e flaction
of a pleasing personality than of learning.
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In practice, however, the sar-verbal score and the
sar-mathematical score are often made part of a formal
regression equation that may include information from
the high school record, from the results of the College
Board Achievement Tests, and sometimes additional
predictors of the college’s own choosing. In such equa-
tions the test has clearly demonstrated that it makes a
unique contribution to the prediction of college success.
Indeed. the test showed (his ability to contribute some-
thing of ils own from the very beginning. The Second
Annual Report of the Cellege Bourd contains the follow-
ing quotation (College Board, 1927, p. 202):

“The fact that the Scholastic Aptitude Test does
contribute something tn the prediction of college grades
... justifics its inclusion as a member of a team, and the
findings io date indicate that it is a useful supple-
mentary measure. Its mclusion helps the prediction of
college grades.”

The eswential supplementary nature of the sAT is
further attested to by the manner in which its effective-
ness s ordinarily evaluated. Its simple (zero-order)
correlation with collepe performance is by itself not a
suilicient indicator of its uscfulness in sclection. Far
mor» inlerest attaches to its incremental effectiveness,
that ix, to the degrce to which it can improve the
prediction of college seades when combined with high
schoo] records and Achievemient Test scores. The SAT,
therefore, is vilued te the extent that it can add some-
thing unique to the other measures.

In addition to its supplemental and incremental
value, the sar has a wadue of s own in confirming the
prades from different schools, Since the high school
record ix a reflection of locally controlled curricalum
and Jocal grading ; -actices {which  themselves are
dependent on the nocure of the student body and on
the obijectives of the schoeolt, there are variations from
school to school in tl e meaning of the grades. "T'his fact
incvitably works to the advantage of some college
applicants and to th disadvantage of others, The saT,
on the other hand, represents a standardized measure
of the same mentald tisks that is expressed on iccommon
seale for all stadent<, Thas, i operates as a “leveling
apen T culting acrcss ditferences in Jocal castoms and
condition= and affording the admissions o'licer a single

15



metric for considering the records of all applicants.
Especially in the case of students comiug from little-
known schools, the saT provides infornuttion about the
student that would otherwise be unavailable, or at best,
diffieult to obtain.

The development of the sat has generally been hoth
planned and purposive. From the beginning, it has
followed a basic rationale as to the nature and role of
an aptitude test. The field of measurement, of course,
does not offer any single, universally accepted deimition
of an aptitude test. Of several which have been offered,
perhaps the sharpest contrast is afforded by the follow-
ing. According to Cronbach (1960, p. 311, ""An aptitude
test is one used to predict success in sore occupation
or training course . . . In form, these tests are not
distinctly different from other types . . . The test is
referred o as an achievement test wl en it is used
primarily to examine a person's success in past <tudy,
and ar an aptitude test when it is used Lo forecast his
success in some future course or assignmeat.” However,
Ryans and Frederiksen (1951 po 456) ind that 7"An
uptitude test is commonly thought of as a device for
measuring (he capacity or potentiality of an individual
for a particular kind of behavior. In the measurement
of aptitude, previows exXperiences or train ng on the part
of the individual is assumed cither to be lacking or to
be cor stant for all individuals comprizing the popula-
tion considered.”

The Cronbach view, of course, is exiremely func-
tional While the sat obviously mects this functional
criterion, its development over the vears since 1926 has
alzo been guided largely by o conception similar to the
Ryans and Froderiksen definition, that “ previous exwe-
riencc or (raining .« . . ix assumed .., to be constant
for all individuals.” The test is intonded to measure
aspeets of developed ability. It makes use of baxic
verbal and mathematical skills that apparently grow
slowly over the years through intera tion with the
studont's total environment. They are assumed (o be
part of every student’s cquipment, and relatively
inde) encéent of what he is currently carning in the
formal classroom curriculam. It is also recognized that
differences in hackground and ininterestz will influence
the amount and kinds of information cequired by the
student asx he grows, and test content is carefully
balanced to avoid o< much as possible ineguities to any
subclass of the intended population.

For example, while sa1 candidates vary in the nan-
bor of vears of imathenatios stadicd in high school, the
mathematical section of the test requires as bachground
only the nuthematies of grades thireagh 92 that s,
only those skhills and convepts that are presumed (o be
attained by all amdidates. While marny ot the math-
enatical questions may well e more readily solved by

a candidate wha is cquipped with more aadvanced
methods Tearned i higher level courses, a0 candidate
cquipped only with basic algebra aad sotae intuidse
notinns of geometry and the theasy of nomters woulld
be able ta compdete Al problems satistactorily and in
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the allotted time.

There is certainly no reason why the sat could not
include mcasures of other domains in addition to the
verbal and mathematical, There has in fact been a
considerable and continuing research effort to identify
other domains that might be relevant to the prediction
of college suceess, and research into new methods of
measurement is also an enduring concern. However,
over the 40 yvears of the sar's cexiztence, no other
measures have devonstrated =ucly @ broadly usceful
relationship to the eriterion of college achievenment as
have the verbal and mathematical test=.

The requirement that the sat be wseful for many
colleges and candid ites sets a distinet limit on its scope,
for in order for the test to be cflicient it should contain
only test materials thot are suitable for measuring the
abilities of the ma_ ority of students who are asked to
ke it Thix makes sense, for it would not be efticient
to widin the scopc of its content when this increased
scope can only be rttained at the expanse of reguiring
mo=t students to be examined on nateriat that has
Hitte relevanee to their particular college admission
sitaation. No formula governs the inclusion of addi-
tioial material or measures-—-a potentind additional item
tvpe would not have to demonstrate any fixed standard
of effectiveness in terms of some min mum proportion
of cundidates for vhom it is relevant. Nonctheless, the
test is seldom altesed to reflect special conditions that
may exist in a minority of the colleges that require it.
Adaptability of the test is chiefly provided by varving
the reltive weights given to sat-verbal and sat-math-
cmatical, approprinte 1o different (ypes of college
criteri t, aned also by the possibitity of adding the scores
on onc or more of the Achievement Tests ta the predic-
tors that are alrea Iy available in the high sehool record
and the sar.

Over the vears the test has shown <omie evolution in
the m asurements of verbal and mathematical abilities.
In comtrast toits principally iiterary focus during the
twentivs, thirties, and forties, today the orientation of
the vorbal test i~ colectico, drawing from the social,
political, and scientific areas as well a- froom the literary.,
artiste. urd phitophical. Tn marl coatical moaerial
the tost has movad away from the carriculant-oriented
(vipe of ftem to items that depend more heavily on
togici reasning and oo the perception of nathematival
relatiom<hips. Additional <hanges, which have been
more in the nature of refinements 11 an radieal innova-
tions have been iatroduced to climinate irrelevant
spece tacter<and al:o to reduce the coachabitity of the
te=t Phe Taver Bas been cccomplistudd by eliminating
iteny Cvpes Bike artdicont Linguage | nd number series)
whicl appoar o bemore susceptible so coadhing, and by
movioag away frova itoms that appear 1o he depaondent
ot i studlents current curriculunm.

Another eonstiaint Gyon the 1est 1< the requirement
of form-to-form comparabilita sehicl Hont< the rapidity
with ahich demges can be sede in Cae test, The college
admisions othoer is confronted by Targe numbers of



SAT scores based on different forms of the test taken at
different times of the year and even in different academic
years. In order to remove the variations from one form
to another in the meaning of a given raw score, scores
on all forms of the test are equated and converted to
the 200-800 standard score scale for the tests of the
College Foard Adwissions Testing Program. * Obvious-
ly, however, no equating process can cope with dif-
ferences in the factorial structure of the test forms, and
so the task of changing the sAT is one of a controlled
introduction of new content and new types of test items
in reasonably small amounts over a long period of time.

While the main purpose of the SAT has not changed
greatly since 1926, there have been sume changes of
importuance. There has been an ¢normous growth in the
mmbers of students taking the §AT—from 8,040 in 1926
to about 1,625,000 in the 1968-59 academic year—and
there has been a concomitant change in the reliance
placed upen the scores by the college admissions olfices.
How has the test responded (o this growth? In the
scetions that follow the current test is described, the
salient features of its historical development are out-
lined, and the present methods of its assembly are
described. These are followed in turn by some sum-
maries ¢f statistical data on jparallelisin, speed. reli-
ability, and similar fechnical matters, and, finally, by
discussicns ef the psat and the saT for ihe handicapped.

A description of the current test

Fhe verbal sections of the sat currently consist of 90
items, including antonym itemns, schtence cotnpletion
items, analogizs items, and reading comprehension
items. These are typically divided into separately timed
sections, cach section containing some of cach item type.

The mathematical sections of the sat consist of 60
items in which there are on.y twa formally distinet
item types: gonerad mathemat’es item<common in form
to many other tests, and data saflicieney itemes.

Wit in the test each block of items of a similar type
is arranged i order of increasing difliculty from ecasiest
to hardest, and as much as possible the mean difficulty
of cach black is made equal fo that of the test as a
whole. That ig, the dificult items are not all antonyms,
the ea:y items all sentence completion. Rather, there
is an effort to achieve the same level and range of
ditlicu’ty for cach item type, a goal which iz, of course,
orly approximated in practice. The ditheulty 2rrange-
ment of the test may be indicated by the idealized dia-
gram topaf the nextCeolumny of atypical verbal section.

Thizdegree of regulirity is only appoosimated. How-
ever, the actual pattera is essentially similar. All items
inany block of items are peesented inorder of dithic Ity

Nec the soction i thas chgac, “Oom el naintenanee
clthesar s oo aab A T e tochnead dicssien
Pl SA sCore scale nee Nt 1S
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ANTONYM SENTENCE ANALOGY  READING
COMPLETION COMPREBENSION

if possible. The exceptions to this rule are the reading
comprehension questions, which are presented in the
order in which the passage is explored by the reader
and essentially the order in which they were printed
for the pretesting (the administration for item tryout)
prior Lo their appearance in the final operational forms.

Extensive samyles of each item type—including a
short practice test—are provided in the candidate’s
booklet, A Description of the College Board Scholastic
Aptitude Test. This booklet gives advice on preparing
for the examination, describes the question types, and
provides a semple test. In all, the booklet presents over
50 pages of preparatory material

All items in the test are five-choice items. The test is
“formula scored” (that is, the Number Right minus
one-fourth of the Number Wrong). A rather large body
of instruction surrounds the actual test items. As men-
tioned ecarlier, the candidate’s booklet provides exten-
sive discussion At the administration, but prior to the
test, the cand'date is asked to read instructions isce
Figure 2.1 tkat are presented on the outside back
cover of the test bouk. The instructions within the test
book include statements at the beginming of each
section as to the number of ilems in that section and
the total time allowed for working on it. As cach new
item type is introduced, a completely worked exampie
is provided. As the gencral level of familiarity with
multipne-choice tests in American schools has increased
over the years, the net effect of this elaborate system
of exainples has probably declined. Nonetheless, the
test is taken by people from other countries and Amer-
ican children studying abroad. The presentation of the
examples is a natural extension of a tradition that goes
back to the first days of (he test, as will be seen in the
discussion of (= history below,

The actual boeklet which a candidate receives con-
tains more iems than those on which his reported
scores are bised. The extra items are “variant’™ items,
su called because they vary from candidate to candidate
fand from booklet to booklett among 25 different sets
of items, Sone of these variant sets< of items are used
to gather the information necessary ta equate forms
of the (o=t while others are used 1o predest items for
future use in the test. or for rescarch studies. Fo insure
that the candidate’s approach to these itemns will
paraltel his : pproach to the operational items—: con-
dition that is Jdearly necessary (o guarantee anbiased
results . the variant itemas are made, insofar as possible,
indistinguistable from the operational items.

Altiough the st of variant nonoperational items
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Figure 2.1

SCHOUASTIC ATITTUDE TIST

You will be given three Bours to work on this test, which is divided into five scetions. The
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will tel] you wiren to bosin and ond cach one. Tf you finish amCClion bofore time is catled,
vou may chicek your work on i, but you ore not towaork on any ather,

o ot worey if vouare uiable o finish the testor i there are some guestions you caanat
answer. Many students feave guestons anansacred and noone s ovpecacd to et avery thing
right,  You should work as rapidly « < yoe can without sacrificing accuracy. Do ot waste
ime puzeting evar a guestion ahich scans too difficult for vou,

ALray studont= wedor wincthor or aot 1o pdoss the dnsvor = b guestioes about which thoy e
ot cortun, By thes test a porcentape of the wrong answors will e subtracted from tie nuni-
bor of right ansaers as a corpcctuon for Tngozasd gucsing. 10 is aprobuble thordforg,
that micre gues<tog will mprove vour seorc ~pantfendys it may even lowar your <core, aml
it does take temce 1, howover, sou are nol sure of ¢ coreect ansswer but uve some o[-
wlae af thie guestron and are able to e ose or niore of B ans=wor Chorees s trong,
your chance of it ibe Dbt ans ser i~ arproveds and stal)l Bo your s oaniage toanswg
such g guostion,

Yo ARE T INDICNTL AT E OF YOUR ANSIWE RS ON CTHEL SEPAPXTE ANSWER SHLLA
EXCEOSEDL, Yoo nniy 1=c the nogis ot the tost boak fog scratehworhs bt co ceaditwill
Begdven foamathan s sreten an the test ook, Boostie it afl yeor answor nniths drg bk

and et they cotepl oy Bl e spoces do ot TSR S S TN ST RN NS RN P

T vens CEa<e, o <oy e plotedy, anmcan plote crasurc o b corsadorad oo mtemdod s
spoms o AMARK ONEY ONL ANSWER T L ACH QF FSTINN,

.
S | LINTIRTE .W‘
Soon > ~‘|

| Seetre 1Y B R TER T
StV 43 st
St V AERANTI {O

[

Lruul [NIE imwmu(uJ

DOCNOT BREAN T SEND DN Yor ART 1ol D TO D0 s,




that is taken by each examinee is different from the
sets of his immediate neighbors in the testing room,
the operational items (the items on which his reported
scores are based) are the same for all examinees in the
testing room—and indeed, the same for all examinees
taking the saT on that date, both within the continental
limits of the United States and abroad. Of the total net
testing time of three hours, which is divided into three
30-minute separately timed periods and two 45-minute
periods, the operational items require 2!% hours,
equally divided between verbal and mathematical sec-
tions. This leaves one-half hour for the nonoperational
variant items, which, for any given examinee, may be
cither verbal or mathematical.

The arrangement of the booklets with the different
variant sets of items is called “‘spiralling.” Assuming
25 variant sets of items, the stacks of test books after
printing are arranged in sequence so that bpoklets 1 to
25 consist, respectively, of variants 1 to 25; booklets
26 to 50 repeat, respectively, variants 1 to 25, and so
forth. The result is that any sizable block of booklets
sclected for shipment to a center will contain the 25
varianis in very nearly equal proportions.

The intent of the spiralling plan is to effect a system
of systematic, or spaced, samples, one¢ such sample for
each group of candidates taking a different variant
scetion. Since the supervisors are instructed to hand out
the booklets in the sequence in which they are received,
the candidates who work on a given set of variant items
do, as plunned, constitute a representative sample of
the total group tested at this administration, and ran-
dom samples drawn within them may be expected to
retain this property.

The foregoing brief description of the principal facts
about the sart has covered its physical characteristics:
the items, time allowances, format, and descriptive or
instructional material. This discussion leads naturally
to a consideration of the history of the sar, for over the
years it has changed significantly in all of these charac-
teristics.

History and evolution of ilie SAT

The scetion on the purpose of the sAT concluded with
the asseriion that this purpose had not changed greatly
in its history. Strictly speaking, this is true only in the
broad context of general descriptions and in the sense
that the early forms of the test, if administered to sar
candidates today, would contzin many rccognizable
item lypes z :d would yiceld scores which correlated
highly with the present forms. As the program has de-
veloped, however, there have been important external
changes—ihat is, changes in the candidate population,
their preliminary preparation and instruction, and the
educational context within which the test is offered. In
response to these changes, there have also been impor-
tant internal changes in the test and in the testing
process—for example, changes in the time limits, test

ERIC

Aruitoxt provided by Eic:

length, content, item types, scoring, equating, method
of assembly specifications, and manner of administra-
tion. It is beyond the scope of this brief discussion to do
more than suggest a few such changes. In general, many
v. these changes have been the result of concern about
the speededness of the test, and about the extent to
which item types might foster attempts at coaching.
Other changes have been brought about as a result of
research in new item types, or because of practical con-
siderations about the machine scoring of the tests. Thus,
the abandonment of *six-choice” antonyms was in-
fluenced by the nature of the 1BM 850 scoring machine
and answer sheet, as was the 1958 minor adjustment
in test length. Additional information is provided by
such sources as Brigham (1932), Coffman (1963, 1964),
Fuess (1950), and Loret (1961).

‘The principal facts about time and test length over
the years are provided by Tables 2.1 and 2.2, adapted
from Loret. A related table, Table 2.3, describes the
various item types that have been used over the years.
In general, the trend has been toward less speeded tests
insofar as time-per-item is an indicator, and (as was
pointed out above) toward item types that are difficult
to “‘coach” and that bear least resemblance to the types
used in the schools. In the beginning the test offered
only a single score, lumping both mathematical and
verbal material into one sum, but in 1930 the presence
of two factors was detected and thereafter the math-
ematical material was separately scored. However,
during two periods there were no mathematical items:
The tests of 1928 and 1929 did not have any, apparently
because it was felt that there was insufficient time to be
divided between two factors, and in the years 1936 to
1940, during an experiment with an independent Math-
ematics Attainmeni Test, the saT contained no math-
ematical section.

From 1926 until 1944 each candidate received in the
mail prior to the test administration a practice booklet
that he was required to present, completed, at the door
of the testing center. In view of the careful mailing
during this period, the internal instructions for taking
the test were kept to a minimal terseness. Today, the
mailing has been abandoned, but the internal instruc-
tions are longer and there is a model of an answer to
each item type except the reading comprehension and
the basic mathematical questions. In 1926, of course,
the saT with its objective item types was an innovation;
today it must be a rare candidate who has not become
quite familiar with multiple-choice tests by the time he
comes to take the saT. Nevertheless, as was described
earlier, this familiarity is not taken for granted. Exten-
sive descriptive literature concerning the sAT, accom-
paniced by a complete practice test, is made available to
all candidates well in advance of the formal operational
administration.

Formula scoring of the test was introduced in Decem-
ber 1953, accompanied by a concerted effort to retain
the comparability and previous meaning of the scaled
scores. From the available evidence, this effort was
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hle 1.1

Data rddaling to specdsdness: saT-00rbal secffons

IHistorical reeord of the Hue afluicances and wunthers
af Ttems: 1026-69

Total time Numher  Time poritom
Yeurs (i ain.) of e (i see.)
1926 82 245 20
1827 5 265 17
149281926 115 350 20
1930-1935 75 220 20
1936-1939 115 300 23
1910-1941 125 250 30
19.42.19 13 100 200 30
1944-19106 50 160 30
1947 100 170 35
1043 G 110 34
19.49-1950 90 135 40
1951-1957 90 167 b5t
1958-106Y B} 90 pis}

Tahle 2,2

Dt wedaling to spaedodpcs: sxTenmthonmtical soetiog =

Historical veeard of e i oltawapiecs ol i b re

nf e LN

Pl o Nuvshor Fioogvrinom
(Yoo [RONTTT of 1 e trn o)
1926 15 €5 149
1927 20 13 27

19251924 No mathenitical sections offered

J930. 1932 ) 1) 13
1O33-1935 S0 1on 1=
10361911 Nomchematical sections offered
1042 61y [}Y] A0
104319146 60 [B}] 56
1917 60 60 &)
19181007 0H) a0 w2
10581064 i) ) 7D
"'Q
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sucecessful; the introduction of the formula scores did
not produce any distortinon in the Board scale. There
is now a scction of advirce t) candidates regarding be-
havior appropriate to tle formula-scored test both on
the back of the test book and in the deseriptive hooklet.
The scaled score equivalints of negative raw scores are
reported if these are greatcr than 200 on the Board
scale,

From 1926 to 1941 th2 sat was essentially the crea-
tion of Carl Brigham, Associate Scerctary for the Col-
lege Board, who, with Cecil R. Brolycer, put the sat on
a firm psychometric footiry. Since 1918 the actual
asembly of the test has heen the responsibility of
Educational Testing Service. The work at ETS is
reviewed both by the Colle ;e Board staff and by the
Committee of Examiners i1 Aptitude Testing. This
committce, consisting of :ix and somct’mes seven
prominent specialists in edv -ational and psychological
measarement, oversces the general development  of
the test.*

The techniques for the a sembly of the saT, which
are described below, have -grown increcsingly forimal
and preseriptive over the yoars, In the late 19305, the
s staff, under the guidance of the Committee of
Examiners in Aptitude Tosting, developed  detailed
specifications for the conteat of the test and for the
statistical characiceristios of the items, These specifica-
tions, with small adjustiuerd s, romain the basis for the
present developinent techni ques. Control charts, speci-
tied frequencies, and many reviews constitute the basic
framewerk of the present process, and many of the
items which Brigham used to make the early tests
would he unaceeptable by yoday's item-writing stand-
ands, "The need for this ti; htened control is evident:
Many anore persons are no'y involved in the assembly
of the test, and many more forms are asseimbled within
a given year. Further. todi ¥'s svstem of form-to-form
cquating mabes heavy denands on the parallelism of
succeeding forros, heavier tan in Brigham's day. when
cach year's form was inde endently scaled to o mean
of 500 and standard deviat om of 100 Then too, stathng
changes, which aremore fre juent now thanin Brigham's
tine Brigham™s own ten e tasted abiout 18 vears:,
imean that the direct respor <itility for the test ctreently
pesave through successive hands in a relativeiy short
time. Al of these reisons ilitate for the view that the
speefications for the assombly process need to be
detailed ., demanding, and « bjectively stited.

The powerdul sitoplicity and usefulness of the desicee
of the vimiamt items, wh ch was fiest introduced by

SEhe et s o the vntamittee oy BnSas waer
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Table 2.3

Ttem types weed O SAT-rorbal apd SAT-pathemativo] scelions, 1006-65°

Ste N D e org o iZ
S S =
Qe tupe S x> 3> =
I nL DD =

- SR PN O P e Troan Dt o
R, x L L = B T
> s F s >>- o F e
LS LA oL L Lo L4 S L

Verbal
Antonyms:

G-choive X X X X X X XX X X X
5-choice

Part of speech X

Analugies:

Sclect 4th term X

Scleet 2 terms X X X
Seleet 2nd pair |

Paragraph reading XX XX X XXX XXX
Reading comprehension [

Double definition [ X XXX XXXXKX X
Sentence completion L

Pefinitions X X

Classification .\ X X

Artificial languaage (XX

FLogical inference XX

Synonyms (2-choice! ‘ X X

Mathematicdl
Provlenes: fill-in X X X X X X
Problems: G-choice
Problems: H-choice
Arithmetic word problem jx x
Data safficiency
Number series completion [x x

N XX XXX ANX XXXXNYN XXXKX

X X X XXX XNX

XN XXXVY XXXXNXXXXX

X XN XX X X X XX X X

X XM X X M X AXMN X % X X N X vy

*Cest format unchanged Trom 1960 (o 1969

Brichwon, proludidy cannat be averstate L. This notion
of “extra’ items containing material et used insame
g the candichite’s hasic raw score has made possible
the protesting of sar o materids under virtuadly idea)
conditions, T adelition. it e rmits the cguating of the
ot awith eoase and fexibilitv, ond it permits the intio
ducpion of expaorimental moatorbad for peeliminary tat
FEahe quality of the b -t s due 1o any one tactar it is
probablyv this constant pepiomishimont of ftem stocks
Wit bre~hmotoeial about whioh thies ot u~clnl of atis
oo fiformaatiom i bnovor withy g bagh degree of reli.
ability.
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procedure. The deseriptions that follow, both for the
verbal anil mathematical sections, will be scen to
resemble t e more familiar achievement grids, under-
scoring what is perhaps a truism: the saT is an achieve-
ment test i1 the sense that it measures developed ability.
The important difference, however, between the sat
.and the usial achievement test is that there is minimal
Jependence on school curriculum. Whoreas achieve-
ment tests typically scek to reflect some fairly well-
defined amd recent cducational program, the sart is
mmtended to go into the broadest sources of education,
bevond any academic currieulunm, A specific curriculum
is considered only in an effort to give it proportionate
weight mmong all the basic learnings. Much of the
explicit subject-matter content of secondary  school
educatien, therefore, is excluded.

In addition te content specifications, there are a
number of other dimensions which are considiored.
P’rovess variables are specifically descrilied in the case
of sat-a. For sat-v they are not explicitly mentioned,
but are implicit in the differences among the four item
types. Finally, a number of minor dimensions bave
boeen formulated to insure consisteney in the appearenee
of the test— tho number of words omitted in sentance
completion #ems, for example. These classification
dimensions may be sumnarized as {ollows in Table 2.4:

Tahle 2.4

Cloesileation selcrd for satererbal thon

Ihotifi,g Chioot e v oo,

Sentenee
conipletion

ta Content
b Number of blank-

g Content

b Generality of distinction regpired
o Numbier of swords in options

b Part of specch tsed

Antonyvm

ra Content
b Abstraction of terms
o Independence of stem and options

f\]];llup_\'

Beading
comprehension s Content determined By paassagen

Ay Functionad SR tested

The sentence compledion. antonym, and  analogy
Htemse are called disarete items beciuse they are vom-
phte in themeaedves, ratlier than being associated in
commaen with o passage o< are reading comprdd nedon
nuestions, Phee disorete toms are drawn trom the
ac-tictic and philosophical arcos, the world of practiol
affairs, schonce, and haman relation-hips=.

The content dassification =cheme sugeste o predision
inclassification that isin factunatiainable. Inactaality,
with congpdon stimali sich as the anatogies or the

R

sentece completion items, it is frequently quite diffi-
cult to assign 3 question elearly to one or the other of
the categories. Nor are the categories ideally named,
for tley suggest a correspondence with schos) subject
categories that does not exist. Thus, aesthetic-philo-
sophizal includes not only such obvicus stemis for an-
tonyra itenis as EXQUISITENESS and INIQUIToUs, but
also 1ATENT and Lucip. Science antonyms might em-
brace ErRUZT as well as COAGULATE. In view of this lati-
tude, some unreliability in classification is not surpris-
ing. Nevcrtheless, in spite of the less than perfect
reliability of the classifications, the items are forced
into categories whenever possible and the praoportion
of items considered "'general” is qulite small.

The content of thke reading comprehension items is
actuaily determined by the content of the passage upon
which they are based. There are currently seven pas-
aages, each with five associated questions, in the typical
sAT. These passages consist of one cach from the follow-
ing seven content categories: narrative, biologieal
science, physical science, synthesis, argumentative,
huiaanitics, and social studies.

The narrative passage is fiction, the argumentative
passage is typicaliv propaganda or polemic material,
and the synthesis passage is that type of writing which
explores basically philosophical questions (the nature of
man, of mind, or of the universe) from tne background
of the =ciences. The other passages are reasonable
examples of writings in the various areas which might
appeal to a Hlerate college graduate who is not a
specialist in the area. [t is infended that all passages be
Emited to topics that are not normally covered in the
scope of secondary school curriculums,

I'he other classification dimensions (besides content)
are different for the various “diserete” item types.
Three of these dimensions concern purely  formal
characteristics of the items they govern and are intend-
ed more as guides to item writers than as degirable
characieriztics of the test, although it may be argued
that they relicve the test of a certain blandness. These
three are the “numbor of blanks™ dimension under the
sentenve completion item type, the “number of words
in options™ dimension for antonyms, and the “part of
speech™ dimension, alqa for antonyms, "Che remaining
dimensions, however, are felt to govern more important
characteristics of 1he items in question and to permit
the measurcement of ability by means of an assortment
of complex tashs, These sire the “gencral definition-fine
distinction” dimensions in the antonyms, the “concroe-
WHRIONS
sion for
lissing the reading comprehension questions acconding
tothe functiond shill tested.

A et definitien™ em roguires ondv s ponerat
hnowledpe of the word b the sterngcor caly one posable

abatract’ and Uindependent-overlapping” din
i the analogios, and the six-category dima

contenid r s pres ated among e options. b Uine
ey, however, there 1= move homugzeneity

distine tion®
amaorg the options and the item may require consideor-
abde refeclion,

O
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Among the analngies 4 concrc te relationship would be
ywisE:RooF, an abstract one, ELECTORATE DEMOCRACY,
hile araixed analogy wight contain a relationship sach
 SHERIFFUSTICE. An anadogy s s»id o be indepen-
it i the relationship in the stem would not normally
geest the relationship in the anzwer. Thus, rire:
ES— EVENTIMESIORIED demonstiates independence,
hile FAMINEIFOOD~—DROUGHT:WATFR shows overkip-
ng. The six categories for assigning werns aceording
the reading =kill tested are:

1. the compehension of the main idea as explicity
stated

2. the comprehension of a supporting idea, expliciuiy
stated

3. the completion of an intended inferenee

4. the application of a generalization “und in the
passage to a particular instance

5. the evaluation of the logic of the language in the
paszage

6. the perception of the style and toae of the passage.

The first (wo categories are haswe compreliension
weslions. 'The next three categories stress logical
asoning, while the sixth category calls for wovensitivity
- emotional aspects of Janguage  There ave some
dural correlations Lotwoen these categories and the
ntent of the passages v ith which they are associated.
hus, Type V1 qacstions tend to he asked of narective
wenges, and there are only rere insCances in which a
vle and tone™ question s appropriate for a science
ssage.

All of these dimensions are used to deseribse sA1-v i
rins of the fregaencey with which its items are specified
Mallinto the various categories, and there ix o gernuine
fort to meet These specification frequencies. Perhaps
¢ moxst significant benefiv to come of the svstem of
coifications 1s the likely control one gains toward a
cater parallelism of content among the 1est forms and
o relative assurance tha! the performonees of student <
king the different forms will be evaluated on essential-
the same ditmensions.

The test assembler must constracd a test whicly meels
C only the specifications {or the content and othor
assification dimensions, but ¢ rtai statistical eriterin
Cwell, ineluding eriteria for Stem ditficalty and qis-
immation. As described i Chapter T, the index of
fheulty ix dedta, which is that calue on e basdine
aonormal curve with moan 130 and stardard devia-
m 4 above whichy the area under the curve i< equeal to
e proportion passing the ilem among those who reach
Ay students who mark o Liter itera are deeomed to
ve sitfempted  that s ta Diave reachied and oo

Loped the Memin quetionceyann il an St they fol (o
ve any response too it The i vadues thot ame
werved i the pactest adhpinidratiom are used 1
tintite Ceqoded deltr values deltas which would
e Twen obtaimed, huad thie itens been administerod
Cthe stndard reforcioe popalation see Chapter .
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All specifications as to item difficultv are developed in
terms of these "cquated deltas,” which, if estimated
withoat croor, would be entirely independent of the
ability characteristios of the sample of students to
whom they were adminisiered at time of pretest, and
therefore capabla of being comprred witi. one another
without further adjustment.

"The index of item disernmiinaticn is the bizerial corre-
lation for the item, caleulated on data collectad at the
pretest administration. [t expresses the cor-elation
hetween the item and the total score on the operational
form of the test. Observad biserials of the items, whon
the iems appear in operational final forms, are, in
general, slightly higher, since the item itself is included
in the criterion  gainst which it is correlated.

Spevifieations 1or saT-verbal (and saT-mathematical
call for a particusar mean and standard deviation of
cquated delias and a minimum and mean biserial r.
To tnsure the desired mean and dispersion of deltas, a
detailed distribution of deltas is speeified. The distribu-
tion is somewhat platy? artie and dispersed in order o
provide discrimination ¢ ser tlie desiied range of talent.

Specifications for sat-verbal at the time of this
writing calt for a mean equated delta of 11,7, a standard
deviation of cquated deltas of 2.9, and biserial correla-
tions of at least .30 and averaging 42, or as close to 42
25 possible. These specifications were introduced in
forms after Jaly 1087 for reasons that are discussed in
a later section concerning U 800-scores”” and the desired
range of scaled scores, where some of the practical
relationships between itom statistios and test statistics
will be considered,

Table 2.5 ustrates the oxtent to which the test
specifications for saT-verval have beca met i practice.
The specitied distributions of cquated deltas and the
specificd mean biserial for sat-verbol forms heginning
with the December 1967 form are given at the left of
the table, 00 the right ace the distributions of deltas
and suramary statiztics of item datac cat the tioe of
assembly o for cight test forms that were prepared for
adnuniztration after July 19687, A may be obzerved in
Fable 2.5, 1he eonsistency of the iteny data i< marked.
The test assemblers rarels doviate from 1L preserilad
wnnbers and then only when foreed to by the limits of
the itemn powsl.

Asxcuddy of the S8r-mathematical scetions

Asstated carlier, there are only two formally recognized
Hem tvpes in the <ve-mathemnitical actions, general
path and dacr=uthcieney, Foich of these s ohssiGed s
to the content, sotting, and sclution process Tavolved,
P ashiition, ceneral moth stemss ane chissified as te the
solution process, v dinmnsien it ds Jess applicable
within the tormat of data <6 ceney items, Vhere are
theve catevorios for the conteet ditaenst me acithmetios
algebra, peono tey, and Tother.” The arithaetic-
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algebra category includes items whose subject matter
should have been covered in grade school arithmetic
and the first vear ol high school algebra. Arithunetic
and algebra are combined for two reasons: (1) the basic
rules of combination for arithmetic and algebra are the
same, and (2} in many cases items can be solved by
cither arithmetic or algebraic methods. The geometry
category includes items requiring some knowledge of
geomelry. Only topies thal should have been encoun-
tered informally and independent of any formal study
of deductive Fuelidean geometry <hould bhe jneluded
in the sat. An itar that involves geometry and either
arithmetic or atgebra should be clasred geometry.
The "othd™ category includes vrablems dealing with
incqualities, logic, intvitive topology, unusuai symbols,
operations, and definitions. The “other” category 1s
essenlially open-ended.

The setting may be familicr or nonfamibiar. A setting
s familiar if it ix sinidar to a sctiing which a typical
candidate is likely to have encountered several times
previously, cither tactual experienee or in it elassroomn
exercise. The test for familiarity is the question, "1s the
candidate likely to aceept the setting of this problen

without puzziement?” If the setting is familiar, the
well-preparad candidate can proceed inunediately to
the solution of the problem without asking himself
what the secding means.

‘The solution process is classified as straightforward
or not, depending on the extent to which it invelves a
routine process that has normally been well-drilled in
the classroom. The stradghtforward process requires
little original thought, although some variation from
the usual classrooimn procedure may be involved.

Related o the foregoing setling-process dimensions
is the coneept of the "insightful reasoning’’ item. This
item type was introduced into the test as a result »f a
validity study By French (19641, An “'insightful reason-
ing™ item goes beyvond the limits of the normal non-
straightforward process itent in that it offers two pos-
sible solution processes, one a tedious apd time-con-
suming method, the other an insightful and rapid
techmique. An example of an “insightful reasoning”
item would be as follows:

(123 x 4561 + (777 x Hi) + (877 x 450) +
1123 2 544 = (A} HT70,000 (B) 667,000 (C) 1,000,000
111 1,353,000 1) 1,121,000

Talle 2.5
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While a more consuming method would be to do all
the multiphieations and additions as indic*ed, an in
sightful approacia would be to reeogaize these produets
as representing {he form,

ac 4+ bd + be + ad,
which would bc Mctored to yvield

fa 4 b) (c + d)-- (123 + 877) 1156 + 541} =
(1,000) 11,0000 Y= 1,000,000.

The classification of the items as ta the type of think-
ing required so-ts thoa into four categories, one for
“computation,” one for "numerical judgment,” one for
"relational thinking,” aud finally one for “misee]-
lancous.”” These specificatiops prevent the form from
becoming predominantly one of these item types or
anotaer.

Table 2.6 presents data on the extent fo which the
statiztical spevifications for saT-mathematicad items are
followed in the actual assembly, and as savh is com-
parable to Table 2.5 for the verbal items.

Genreral cononenls on the assembly

Although the need for paralletisia provides the major
basis for a system of controls, it cannot justify the
specific numbers of items in each category. Why, for
example, 18 it important to have one passage from each
of seven major arcax? Why not some other configura-
tion? The answer way be self-cvident, In keeping with
the undderlying philosophy of cquity —that is, Lo avoid
lavoring one fyvpe of candidate over another—-the
waterials are controlled so as 1o provide a variety of
content =ituations. The specific fevguencies, of course,
are micrely Judgmental ones; there s no formula by
which one canassert that a test in which the 19 analogy
items are divided into subgroups of 5-5-5-1 siuong the
four hroad content categories is optimally suited to be
tiost equitable. The existing set of =pecified freque ncies
is bt unreasouable, hoswever, and there is =some empi-
rical evidence that it contributes to a better hatanes for

Table 2.
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the scores between the sexes. Thus, Coffman (1935)
reporis data that support the notion fhat the wo Id of
practical affairs category ard the science eategory are
typically easicr for boys, 'vhile the aesthetie-phile.
sophical and human relatiorships categories are casicr
for girls. Just as the frequencies are specified by judg-
ment rather than by an expricit rationale, so the very
nature of (he categories then selves cannot be definded
as t' ¢ only rational approact: to controlling the desired
content properties of the tes'. Nonctheless, (he defini-
tion of major content eategorics and e establishing of
batanced frequencies across them seems to accomplish
its purpose. Some of the minor calegorics, such as one-
blank versus two-blank senience completion, or the
part-of-speech calegory in the antonyms, are, as men-
tioned carlier, more useful as guides to ilem wrilers
than as delerminers of formal Lest properties.

The forcgoing discussion of the different dimensions
of saT-verbal and sart-mathematical items would not
be complete witiiout some mention of the assumplions
that arc made about the correlations among these
dimersions. As was suggested in describing (he internal
organization of the sat, the various blocks of ilems of
a given type are supposed o be roughly equivalint in
difticulty in the test as a whole. That is, the difficulty
dimension is supposed o be independent of the item
type dimension. In general, this property of indepen-
dent dimensions is assumed  throughout, There are
some logically necessary correlations, as in the ease of
"style and tone” reading items heing more often ass=a-
ciated with narrative passages, axd (here are some
correlations due to the inherent properties of the items,
as in the cose of dithieulty and item type: antonym
items seem, on the average, to be more dithicult than
sentence completion items, Lastly, there s an arbitrary
relationship lmpescd 0 gaT-muthematical items be-
tweer sctting familiar-nonfamiliary and
straightforward-nonstraightforwardy. The correlation
between item type and diflicolty wonld scem to resuly
from the disparity in the contest that they offer 1o o
solutiom: the sentence completion item asks about a
word that might it in a eontext of several other words:
the antonvim stem sitz starkly by itsell without any
axsisting contest. Thus, the sentence completion blank
ix prolbly csomewhat inherently easier.

The wor' of the test assembler is complicated by the
requireiment of mdepaudence when the item pool within
which he is working by and large eahibits cortain
natiral correlations among the dimensions. T'he assem-
bler st use his hnowledge of these correlations, in a
sense to foil them. He beging his selection not pandomly,
but in the arca where he knows (here is rarity due to
the correlation. Thus, he strives to Jocate o diticuli
senfone completion oF an easy antonvin i onder to

process

minimize the influenoe of the pool's Tinittions an his
assemblve When one comdiders (the nany dimensions
among which the assembly i< balancod and the many
po-sithle comhinations of stems that mipht satisty the
spedifications, and further, when one approciates the

essentially olerieal nature of the work once the items
therr selves have been coded to refleet category me.nber-
ship, then it 1s not surprising to learn that there are
major efforts under wiay to produce a computer as “m-
bly of these tests. I’hototy pe assemblies of tests
comtter were begun in the academic year 1965- o
and the work has continued.

The pretest programn

In the carly days, the Scholastic Aptitude Test program
required but one form of the test each year. A conver-
sion from raw (o scaled scores was effected for that form
by arbitrarily setting its mean sealed score and standard
deviation of the sealed scores at 500 and 100 respec-
tively. Today cach form is formally cquated to its pre-
decessor forms and there are five new forms assembled
regularly for use in each academic vear. These forms
must be closely parallel to permit the application of
lincar cquating techniques. As deseribed above, the
specifications for the sAT have been established in great
detat), and are followed in the assembly as scrapulously
as the item poo! allows. This central role for the item
pou! inevitably focuses attention upon (he pretest
program, for it is only through a « jecessful pretesdng
program that the annuval drain on the item pool through
the assembly of new final forms and equating items can
be replaced. [t is one thing ta extablish specitications on
the basiz of a rationade which deduces test propertios
from item propertios. I is perhaps another thing to
insure that the hvpotleticadly idesl set of ilems can in
fact be achieved through the irputs of the prelesting
program into the pool. Table 2.7 presents data en the
nunther of items pretested for both verbal and math-
ematical scctions during the academic vear 19635-60.
“Fhesa items are hroken down to show the distribution
of diliculties that they exhibit and further, the num-
ber of “satisfuctory™ items that were achieved within
cach ditficnlty Yevel and Tor the total pretest program.

The most satient characteristics of this table are the
gencral tendeney tor the pretest offorts bathe in verbal
and in mathematical items ta produce markedly fewer
items at the extromes of ditliculty, hoth bard and easy,
and for the proportion of <ati-Guwtory items (o be qsso-
cided with the level of dithienlty. Thus, the work of the
item writer is such that it is not likely that very smany
casy or dithieult itcms will be written: the ditticuic thigh
deftan ttemss face an even greater hazard in that when
written they frequently fail to vield satisfactory hiserial
correlations. The evistence of a relationship b iween
ditlienlty Tevel aml tiee biserial coctlicient may surprise
readors who rocdl that this coeliciont, nalike the poiat
Liserind, i< not Bited by item dithicalty, Bt notains
the full range of possiblie vatues from - Lot 4 1.0
ropardless of itens duthiculty However, it s not casy to
wiite unnnbiguons dithoult ftemss and noany atems
fall by the wayaide hecause of their falure to discrim-
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Table 2.7

Distributior of cqualed deltes for saT-rerbal and
SAT-rathematical tlems al {iive of prefest: 1965-66

SAT-VI AL SAT-MATIHFALATLICAL
Preucicy ofs Propuition of Frequcncey of: Proportion of
Eniated Al Satisfuctouy boativfuetory All Satirsfuctory satisfuctory
deltii items itenn iteres Henis e fems®
184 2 0 .00 13 3 .23
17 13 4 K] 25 13 .52
16 39 13 .33 53 25 47
15 69 36 52 77 45 .58
14 37 54 .62 110 78 71
13 143 99 .69 114 93 .82
12 147 115 .78 124 96 7
11 163 131 .80 106 94 .89
10 129 116 .90 64 55 .86
9 114 100 .88 44 40 91
8 80 72 .90 27 22 81
7 6 31 .94 15 12 A5
6 2 28 .88 12 11 .92
o 13 10 7 4 4 1.00
Not
computer 8 11
Total 1075 312 76 860 591 .74

*An itera i< arbatrarily defined as satisfactory if it has a bizerial of .30 or greater.

inate appropriately. The effects of “chanee™ suveess
may alzo help to explain this phenomenon. Items of
couated delta-lovel 15 or greater wre usually answered
correctly by relatively small proportions of the total
proup—some below the 20 percent chanee level for
five-choice ilems, Thus. the mean ability Tevad of the
correct response may be dranudically lowered by the
chinmee success of the less able group,

The general failure of the item writers to produce

iten 1 the extren e levels of diiticufty iz a perennial
prol in test con-truction. The ability of judges (o
dete e abeolute ditheally leved prior to pretesting
i< ooy lmited, This finding i< of course, not unique.

An acticle by kel (170 and a similar one by
Lorpe and Kruglov 9520 have reported on their work
i assessing the aecuraey of these judgments,

Thee duata in Table 2.7 may be related to the total
volutie ol itoms that were reguired by the svy program
in the course of the TO5606 acadomie vear: S0 verhal
oems aned 30 madhomatios items Fhis means that
there are ahoat 20 ftems being pretostod tar con lyverbod
e that i~ eoguirad snd about 24 itoms boeing pres
teted for cach nonhomatios iteny requirsd. Nter the
rojectior of dtems with unsatisbe tory biscrials, the

ERIC

Aruitoxt provided by Eic:

vretest program =0l supplies somcewhat more items
than are drawn out for routine assembiv: about 1.7
items supplicd by math pretests, and about 1.6 items
supplicd by the verbal, Ths moderate ex is €xz0n-
tial, since the disiribution of ditficultics developed by
the pretest prograom is not exactly in line with the dis-
tribution called for in the specitivations. En order to
compenzate for item writers” failuces to reach extrems:
ditticulty levels, a greater number of items must be
pretested. The “excess™ 1s even smaller than indicated,
for additional demands are al<o | ed upon this pool
to assist in such other Cotlege Board adtivitios as the
assembly of the Preliminary Scholastic Aptitude “lest,
of a test that s supplicd (o an Afrlcm poputation,
and of special tests for various College Boand cesearch

H3

projects.

Al active =ar forms are completely independent of
ane another, po stem being sed in maore than one of
the e for< The number of such o rmsinuse is Ly pical-
Iy b twecn 15 0md 20, for there are old forns or the test
boing uscd i sucd spedal sitnations as Sunday admin-
-trations, anstiationgd sotichty studics, and so forth.
Curpontdy . two torms are required eacl sear (o provide
the basis for the assembly of A forms,
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Parallelism and reliability of the SAT

All of the work of assembly, all of the spacifications and
carelul coding of items is intended to produce cons's-
tently reliable tests with a high degree of parallelisim.
This section will present some evidence of the extent
to which the processes suceeed.

Taule 2.8 gives the internal consisteney reliabilities
and standard errors of measurement for the 12 forrs
introduced during the academic vedrs 1966-67, 1967-68,
and 1968-69. This table is supplemented by the paralicl-
forms reliabilities presented in Table 2.9, whiclv are
based on recent forms as indicated. It is apparent that
SAT forms regulerly exhibit an acceptable reliabitity,

Scme notion of the paralletism of the forms may bhe
gatiered from the similarity in the results of cquating
the various forms. That is, the equation converting raw
scores {o the 200-800 scale summarizes the relationship
between the raw scores and the scale. If the tests are
built to be parallel, there should be only minimal varia-
tion in these equations from form to form, since, under
these conditions, the equating j-rovess is independoent of
the group on which it is carried out. 'Fable 2 10, which
presents the sealed score cquivalents for three selected
raw score points for cach form, provides this summary
for forms developed between December 1067 and May
1969, during which time the dithcelly spectfieations
for the test remained constant, 'The (et construction
processes vield forms co parallel that given raw score

points on any form may be anticipated to have approx-
imately the same scaled score equivslent. The maximum
scaled score dierences between the forms shown in
Table 2.10 represent less than five ruw score points at
the saT-verbal midscore (45) and less than three raw
score points at the sar-mathematical midscore (30).
This finding is, of course, a welcome one in a progrom
devoted to test parallalism, hul it has, as well, the
decided benefit that saccessive forms of the saT are
pitched at very nearly the same level and range of dif-
ficulty and therefore represent the “same” test for all
candidates no matter which form they take.

Validity

The long history of the AT has prodoced a wealth of
validity coeflicients, many of which are summarized
in Chapler V. Earlier documentation on validity is see
forth in College Bourd Scores No. 2 iDyer and King.
1955) and in the 1957 Supplemicent to College Bourd
Scores 1Fishman, 1957 1. While there is no routine formal
validity study for each new form of the sat, colleges
that vse the sar vnderlake validity studies of their
own, hased on their own eriteria of college suceess, and
conducted with the aid of L2 College Bourd Validity
Stady Serviee, The results of these =tudies are supple-
wented by special rescarch studies carried out by ks
in behralf of the College Board, which contra~t new item
tyvpes with those appearing in carreat operational forms
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Table 2.9

Fetimates of parallel-fornt re

Lability for SAT scores*

LAY IS ANIRY %

SAT-NAVEHE ML AT,

Arnidennie Moz Mor M-
year Der Jun Do

May- Mur- Mar- My dong-
Jan Dee fan Dee Jun

1962-63 to 1963-64 .89 .88 .89
1963-64 to 1964-65 .90 .89 .89

1964-65 to 1965-65 89 89 .88
1965-66 to 1966-67 .88 9i .88
1966-67 to 1567-68 .90 .80 .83

1967-68 to 1963-69 89 .90 48
1968-69 to 1969-70 .90 90 .82

.89 .87 .85 .89 .87
.89 .89 .88 .88 .88
.89 .87 .86 87 .88
.89 .87 .89 .86 .87
.89 .88 RS .86 .88
.90 88 .89 .56 .88
90 .88 .89 Ry} .88

*Thesge correlations are based on regular candidates who elect to take the SaT in the spring of
their junior year in =ccondary xchool and repeat the test in the winter of their senior year, Num-

bors of cases range from 2,919 (March 1969 w0 Ja
ber 19673,

of the saT. In these studies it is apparent that the SaT
provides substantial correlation against prade-poimt
criteria, and al a variety of insbiutions repreosenting o
wide range of ability levels among their undergradaie
populations.

Speededness

The =at is intended Lo be basically a power measure.
and 11s evolution aves the years has cadled for incereasing
amountz of time per item for hoth sar-v and sar-s as
indicated by the chart presented carlier in this chapier,
As i oany timed test; however, speed s Tnevitably o
fuctor, however small. In the factor analvsis studies of
Coffmin (19661 and Prozek and Coffian 11966y, hoth
SAT-V and sar-t were found to contain clear speed
factors which seemrd 1o account for about 9 pereent
and 4 percent of the tatad variance, respectively. Some
indication of the extent of speededness s made possible
by the Tables 201, 2,12, and 2,13, These three Gibles
present different aspects of the speed probleme the
pereevt completing the seetions of the te=t, the pereent
completing three quarters of o section, and bee mean
and standard deviation of the number of items "not
reached.”™

Table 2,11 alipws that the Haminute mathenadics
~ections are least specded, while the 3tminete mathe
catics sectons are the ot spoesded, iy termes of the
J«reent of the group comploting thens, The 17min cte
vorload sections are somewhot more speeded than their
A-mivate counterpartss The explandions for these
diffirenees probabdy e i (he Gpes of Hfem content

ERIC
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naary 1970, 10 207,004 (May 1967 to Decem-

associoted with these s:etions. The 45-minute math-
ematics sections contain the block of data sufliciency
items, an item type that typically iz answered ex-
tremely rapidly by knowledgeable candidates. The 15-
minute verbal sections contain somewhat more reading
comprehension material than their 30-minute counter-
parts, which explains why they require somewhat more
time per item. Table 2,12, which compares the various

Table 2.10

Nealod senre cquivalapts to schoeted pan searcs for
bl SAT forvie Deecodwr 1067 (o May ju6y

,“{""'!";M | NYRYITEY YR 1
eadianede o N7 13 T I Nl 30
Dee 1967 363 A3 Tos | 367 h300 T2
Jan 1968 73 0ty 7IS [ 360 536 712
AMar 1968 1 368 h23 LRS  d6e2 52 723
AMay 1968 | 3on 0 L2807 37 716
Dee TUH6S 361 25 G0 137 51 T3
Jan 19064 BT A3 Gad | dus W7 TUNe

3
Nar 1969 | 353 513 674 362 »32 To3e
Mav 1969 1 a6y 8200 683 [ 358 L

- 4

Npcid Hucar nethods wore uad o cquade thiose forms
cperatialiv at e appor b of the soale, The roaates
of the aperatmnal cguatag Vielidod scalid connes corress
poned ot e raw score of 20008 707 for the Jan iy 16680
foem oaad YO8 canchangod at thic point o the seale for the
Narch 1 form,
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sections with respect to the pececent completing three-
fourths of the test, shows that there are very few basic
differences from this point of wiew. The variations
between the two sections of sar-verbal and between
the two sections of sat-mathematical are consistent
with those i Table 2.11. Table 2,13 presents the sane
basic patiern, but in terms of the mean and slandard
deviation of the number of ilems “nel reached’” in eaca
of the sections. 1t may be seen that foryost candidates
the number of such failures 1o reach items i quite sma'l.

The foregoing discussions contrast the various sec-
tions of the test. The variation among tests themselves
is hest seen in Table 2,13, since the ""prrcent completing”
in Table 2,11 fails to distinguish belween those who
reach the last itemm but omit it and those who never
reach it, and since Table 2.12 is concerned with the
portion of the test that is within the reach of all candi-
dates and yiclds figures that are all very close to 100
pereent. Table 2,13 shows that the sAT forms arc quite
consistent with respect to the average time per item
that they require. If one assumes that candidates work
at constant rates of speed, these data suggest that one
could reiove all variation in the "not reached™” figures
by a time adjustinent of no wore than one minute for
any given form for both the 30« and 45-minute verbal
sections and for the A3-minute math sections. An
adjustment of approximately two and one-half minutes
would be required for the 30-minnte mathematical
sections to remove the greatlest observed difference
in speededress. Since no formal  tatistic of the time
required for each item is caleulated, the foregoing

Table 211
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Table 2.12

Perecif eomplting three quarters of the test for
12 SAT forms - December 1966 0 May 1968

For: ERYELNEIRINN & 7_:U>\|\'IIH\’\II\ AR
Dote of fiost | Mieminnte | &3aeinnte | oflaniete A 5-nifnete
advdinistiate | sectiogs et s tinine sertions
Dec 1966 99.9 99.2 98.7 99.3
Jan 1967 98.6 98.0 91.9 97.3
Mar 1967 99.9 99.3 95.8 98.3
May 1967 99.1 99.2 958 98.7
Dec 1967 100.0 99.8 93.7 88.6
Jan 1968 99.7 97.7 96.3 98.1
Mar 1968 99.8 98.9 93.5 98.0
May 1968 99.9 591 97.6 98.7
Dee 1988 99.4 9.2 96.° 98.6
Jan 1259 09.4 97.3 57.4 7.3
Mar 1969 99.7 99.7 98.6 98.4
May 1969 99.9 99.1 27.2 97.7
40 itemns | HO ftems| 25 items | 35 items

regularity must be attributed 1o the validity of item
writer's judgments of the amount of time needed o
answer the items.

The A3-minute mathamatics sections are the least
speeded, probably because they are the sections that
contiin the data sufliciencey items, Recent reports from
the tost proctims have indicated that however well
the seetions mway satisfv the j=<ychometric eriteria of a
power test, thes may, possibly because of thd, leave
something (o he desired as a practical work sample to
be administer «d under real time limits, Proctors sonme-
times compdain that during these sections of the test
inordinate nnabers of candidates finish early and =it
for the remaining interval, areating a dilbeult procter-
ing situntion,

Coreclation bohwecn SAT-vorbul and
SAT-nectthie matical seores

The usefulness of the two sepanitely recorded scores
for the a1 i<, of cours- stronely influenced by the
extent ol the coneelitiom Between them, Tabhe 201

shows the recent expo rience with these corees itions for
e T2 fearms ot hoas e Teen roporsad Teres The v erage
contelation for these fonms= is .67, There is some yarias
tien in the nugnitmde of the correlation frony thom o
toring Bt i o eal the pottern s markodiv =“milar

Correlations of the tvpe demonstratad in Table 201
have cen incieasing e nmageitade sonce the 19900 T



Table 2.13

Mean and standard decialion of the number not reuched for
1.2 AT forms -— fecenmber 1966 1o May 1969

SAT-VE R AL SAT-MATIFNATION,

. 30-prir ute A3ty A0-piknirte A5-minnte

B ‘1“:‘:‘!;4;;." sections sections sceficrs sections }

achit istretiom A NN, M N, M S.D. A ANER
Pec 1966 0.64 1.62 1.91 3.20 1.39 1.68 0.66 1.67
Jan 1967 1.16 2.35 251 3.74 1.87 221 0.69 2.46
Mar 1967 0.96 1.85 1.42 2.82 1.16 222 0.66 2.45
May 1967 1.13 2.64 1.56 311 [ 1.74 2.32 0.62 1.97
Dec 1967 1.12 1.97 1.45 2.7 1.97 2.59 0.58 1.98
Jan 1968 1.01 2.06 2.62 4.65 1.14 2.05 0.74 2.26
Mar 1968 0.62 1.67 1.24 2.70 1.42 2.63 0.82 2.60
May 1963 0.80 1.85 1.32 2.81 1.45 1.89 0.58 1.98
Dec 1968 0.93 1.99 1.44 2.86 1.35 2,19 0.62 1.90
Jan 1969 1.38 2.44 249 3.99 251 3.19 0.83 2.68
Mar 1969 0.79 1.83 0.83 2.17 I.11 1.66 0.61 2.05
May 1969 0.90 2.09 1.12 2.86 1.17 2.08 0.58 2.24

40 iteins 50 1tems 25 iteras 35 iteins

Table 2.14

Corrcdation beliween SAT-rerbal and SATomathovoalical sevres
fl'i' 12 f\ e o Bheermdar 1000 4 .\il)g 1060

Frorne:
x.rl"?u’v’;u’»“‘l-"fvn“'vt r' i
Do 1966 .GH1
Jan 1967 668
Mar 1967 738
May 1967 GO05
Dee 1967 06
Jan 1068 542
NMar 1068 K
May 1968 KRB
Dlec 1065 0
Jan 1960 615
Mar 1969 A
Moy 19649 BT

v the corrdltinm waas i the rcgze of bt 10 By
P 1 cornclaton Bad becun to e Ualile Uiy
how s the tresed in the corncbatioss botwoen = viaverbal
anel saviomatde podb ol scoros Trom TR0 ta [t

A sl beowr ey fronn Gies telder Qe carrcbation Tw e
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Table 215

Trened o the corrddofion
Predive s sAT-vorhl seores aod R AT-mafliciaticdl soures

1.0 Nooof Arerue

ternd tost forms oo
1900533 6 a1
1053-56 6 56
L5500 9 G2
105062 14 KiD
1142-65 12 .66
1965-69 16 67

tween <svt-verbal and sa-mathematical seores for the
Sixctorms foom 1950 thiough 1 weres on the average,
somne 12 paints higher than in 19350 No adequate
cxplanation fuos been advanced for the increasing cor-
rebation. 1t s Leca attributed to incressing varialilily
i the population, as nore and more varied candidates
approach coliegzes it has been attribute d 1o changes in
most freguently o tie introduction of
ma. o b hos Dseen attpbated to
most frogquently to

ey cante o,
data setho ey I
e = in e Taeation sl oroee ases,
the impron thom s edaeation cocnilalte g el
Novone of thewe arguingents s ccocival aedegoate amne

pirical snpport, and ol eubjror to the critiddsm o



they do not coincide in the pattern of the introduction
of their influence to the steady rise of the various
coeflicients. In any case, the level of correlatiom be-
tween sat-verbal scores and sar-mathematical scores
has caused concern for their independent usefulness.

Faclor analyzes of the SAT

Coffinan has made the point that knowledge about sat
factor strueture should be useful in at least two ways.
“First, it chould provide a guide to the building of
parallel forms of the test. AL present, test speeifications
are ~tated in terms of content categories based on
rational analyses and statistical indices derived from
item analyvsis. it has been recognized since the early
days that a score on the saT-verbal sections represents
a composite . . oand that it i= important to bhalance the
several factors in each boew test formoif cach is to make
its intended contribution to th - reported score. A factor
anabvsis ought to provide information abet the num-
her of tactors entering into the reported score and the
relative weight of cache A second advantage of studying
the factor structure of sav-verbal sections is that fae-
tors mivht be identificd which might have significant
validity hut which have livtle influence on the reported
score because (here are very {ew items on the (est
which lowd on the factor. By changing the relative
weight of the several factors in the test, or by building
separate subtests and reporting sepacate scores, it
might be possible 1o inerease che validity of the sar,”
(Coffman, 1966, pp. 1-20

Two factor studics of AT hains have been undertaken
recentiy (Cottman, 19660 Pruzck and Coffonan, 1866 .
Both of these were admea primaridy al ways of ~ener-
ating the sat factor pattern rather than ot obtaining
imnmediate and diefinitive about the sa1's
structure. Basic daticfor these anabyses were item
responses for 1479 camdicdate < who took the December
1950 AT,

The analyvsic of the verbal section < af the sar Coll-
man, 19661 involved prindipal asis factoring followed
hy three different rotations. In the sat-mathomatical
anddysis (Prozck and Coffran, 19660 two factoring
methods and four rotationad metheds were used. Sipee

dlswers

the analy se= wers prinvrily meibodalogied cand explon-
tory in aim, 1t i not surprising that they did not cen-
crate definite conelusions regarding the factor structure
of (he a7 afthough 6 mathematical Gctors and 140
vorbud factors were fentatnedy nameds A~ Coftiean
points out, “This exploratory studyv has mized more
questions than it ha< arssered. On the other hand, it
has demanstraded that factor analysis procedares ean
throw Highton thenmatore of the sarv,  Oattoo i, 1966,
P Thrce divearions for further researcvare progosed
that
conmewhat diYorent factar .‘41},4!". i Ji",'YILI-]Ll‘\ ~haonld
L trids secand, that paore than one form of the s
should bee stodiddy and, thied, tht thore Shoald e

on tha bosis of e <o onploratony stadivs: furst.
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separate ~tudies on clearly defied suhgioups feag,
groups chssified by <ocioeccnomic status or by college
curricuium). Studies using groups of different ability
levels might also be instructive.

Ur_{gin an! muz‘nte'/zm,rg‘,,;‘ lhe
SAT score veule E

The present system of scales for the sAT began with the
Aprid 1941 administration of the test. Prior to that time
the sat was reported on o 200-800 scale thal was re-
defined at cach adminisiration by a lincar eanversion of
the raw scores which et the mean at 500 and the
standard devition at 106, Thix repeated redefinition of
the seale was carried out under (he assumption that
actual changes in the abilitics ¢ (he eandidate groups
from one admimistration te another were relatively
snuldl and insigniticant. Although this was probably
reasonable ass mption at the time, the outcome 1¢ft
something to be desired. Since the mean~ and standard
devintions of suceessive eondidate groups were et equal
(o the same ~caled score numbers vear after year, it
wis obviously not possible o make previse comparizons
between vandidates tested in one administration and
candidates tested at another administration.
Consequently, in April 1911 (he stage was =ot for a
new seore reporting systen. As before, the seale for the
The mean and =tandard
deviation of raw ~cor < on Uie v rhal sections of (he saT
wore =t equal to S and 100 6y the entire group of
10,651 candid des te ed 0t a0 administration, What
witsnew about the sv-temaas the provisdon for cquiuning
the scores on s heae jent 1orems of the test to the
iablizhed to0 rhis Ap =i 1894 reforence group
The purpose ot the cquat.ng cwias and sl ise
to insure thoa the score sy=tean would have the same
that is, (hat any given
ceseit tho<ame level of ability
regardless of the dit ilte Cooaracteristies of the form
of the test on which 1 wos corned, the nature of the
group Giking the tost,or the tne of the yeer when the

new form was defined anow,

st o
Lo
meaning from vear 1 yeer
scaled seore would n

fost woasadmimsterod,

L onder to carey aut this cquading, a et of ifems in
the form admini~tered in April Y04 was earried over
and administered s et o the June 1811 Uz of the
test, Dith rence~ in mean comd stand ira deviations on
the Hems were obaorved
for the groups aking the 6=t iy Aprt and June and
wore then used to adicst the stati tics on the entire
test forms for thowe groaps. Withy these aliv tments
completad, (0 was then pessible to et the adinsted raw

carricd-ones™ or Toommen™

seore eans snd standae deviations on the new form
coual to scalea score neans md = oudond devintions on
the ol dorm, thercby providiing o linear conversiom
fromy raw to scab o scome < for the new torm,

T Ay B e camie 3 rocesgob CquEting Was carrie d
A section ol b e tore cdministored s June 104
anoni-tered as part of the Apnl

ont,
W Garricd over and



1942 form of the test. Again, differences in the statistics
it the common scction observed in June 1941 and
April 1942 were used to nmake adjustments in the
statistics for the entire test forius, making it possible,
as bfore, to provide a lincar conversion irom raw to
scaled seoves tor the April 1942 form.

The foregoing method of equating was applied in the
beginning only te sat-verbal. The scale for sat-math-
ematical (races ifts origin to April 1842 vhen the raw
scere mean and standard deviation were set equal,
respectively, to the scaled score mean and standard
deviation of sat-verbal.

From 1942 until the present time new sar-verbal
forms hav~ heen equated to predecessor forms by Hacar
conversion. Similarly, new sar-mathematical forms
have been equated to predecessor forms by lincar con-
version, and quitc independently of the equating of the
sat-verbo, forms. Daring thi= poriod. the specifie
methods of equating have been revised in accordancee
with new insiehts for improving the reliability of the
svaitan Howeve o the basie maodel of Hoenr equating
has heen retaine 3, o= has the procedure of adjusting tor
group differcences in the provess of equeating that is. the
provedure of administering with cach new form a collee-
don o test items that had previoas<ly been admini=tered
with an old farm .

During the carly 19505 the question of the reliability
of the cquating system was subjected to intensive and
continuing stuny, Obvivusly the process of equating,
like any other statistical provess. 1= ahject to random
crror which, if et uncliceked, could eventually become
quite considerable. Tt Lecame ddear that if suceessive
forms were cach equated to their immediate predeces-
sors in chain fashion, then the varianee error of cquated
ccorcs for the most recent form in relation to the
original torm in the chain of forms would be nsf iwhere

¢/ = the average variance crror of @iy one cquating
process. and n = the pumber of cquating links in the

chain . That is to =av, the variance error in the entire
svatem wounld increase directly as o function of the
number of Yinks, or cquatings, involved, just as the
varianee orror of any total process 1z the sum of the
variance crrars of the individaal dodepondent s parts
of the process. On the other hand, if the cquating
avatem were allowed to develop, not as a simple Chain,
but without any plan, then e was entirely possihle
that separate strains or families™ of scales could
develop, The dikely result woutd e that twao forms,
eontiguoi< with respant to the time of their apparsnce,
could be gueite distmtly redated in terms of the montar
of cquiting link< betweenr themy and s o eosult o
cytating crror alone could vield far difforone scaled
stotcs for o given fovel of ahility o it they wyre
sthematioally closer togethy,

Whils 3t has Ieon imposaible to develop a0 redise
extimate of the standard creoe ot cquated ot seogeso it
ay L ears that it i< in the neighbarhined of five points on
the College Board scalos that s about ive percent of
a typical standacd deviobon. Mthough this s small
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indeed, when compared to the standard error of meas-
urement of sarv-verbal or matiematical of 30 or 35
pereent of a standard deviation, the cumulative error
of equating in a chain of 25 links of test forms is about
onc-fourth of a standard deviation, or 25 points on the
score reale. This amount of error is not small, and it
throws doubt on any equating system that mvolves
suceessively the equating of each new form of a test to
the form immediately preceding it. Moreover, since
the error of equating appears in the eonversion equation
itself, 1t 1s transmitted to cevery score to which the
equation is applied and affects the summary statistics
of scores in the manner of a bias. In this respect it is
unlike other kinds of statistical crror, as for example
the crror of mcasurement 1 a mean, which tends to
vanish as the sample size s increased. Equating error
can be controlled by controlling the size of the sample
from which the conversion i¢ derived: but once the
conversion is derived, its error is just as large whether
the sample to which it §s applied consists of 10 cases or
10,000 cases. Thus, while the error of vqualing is =mall
in relition to the error of measurement of a single test
seore, it can loom quite large in relation to the crror of
measurement in a mean axd can seriously affect com-
parizons of group performance.

Accordingly, a svstemn has been introduced in which
cach form s equated not to one, but to fue previous
forms, and the results averaged. In its inception the
“double part-score equating™ plan was not as formal
atd elaborate as it was later to become. Originally it
required only that the new form of the tost be cquated
ta two forms--one that was introduced only a vear
previously, and one that was introduced three o+ our
viars previousive By 1939, as oa oresult of informal
veaminations of cquating results and as< a result of a
more formal study by Angoff and Waite (19610, it
became Clear that the svstem of equaling was in fairly
cood control. However, there was ~till room for im-
proventent, and Wiltks (1961 made a series of detailed
recommendations for the future conduct of the College
Roard scaling and vquating operations. One of these
recommuendations was thar the linkages among the test
forms be oreanized ina systematic “heaiding™ fashion,
by which it was hoped to shorten the cquating distance
Between every form and evere other form and to knit
the svaten more tightlv together, If properfy executed,
thi< plan Mo Cee, 19610 would not anlv enhanee the
reliability of cquating any new form, but al<o and i
con~eqnence of this greader relihility - would enhanee
the comparability among forms,

Ficure 2.2 presents the “ponealogiond chart™ for =i
vorbuds o aiagram of the Tparental” and Tancesral”
finkaoe- b cach ot the forms ot svivorbal trom e
Back to it whien the scale for the svi-vorbal awas first
c-tablishied, Fach e i the diagram that connects twa
forms of the tostindictes thay the mone recont Torim
has Been cquated to the older form and. throweln i to
the bode et nence seade far the svr As iy be sevinin
the «brort. each of the forms of the sat-vorbal =1
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k3

1940 41

1941 42

1942 4)

1943 44

1984 45

1085 46

104G 47

1947 43

1648 83

1943 50

1950 51

195152

1452 53

195164

Tand b

1855 56

1206 57

NG TR ]

1258 99

13,2 50

1263 ¢ Y

ARURE 4

197 6]

1% 506

yue€r

TR

126063

Figure 2.2

Gencalngical caart for sAT-verbai



about 1951 has undergone two equatings, one to each
of two old forms. These two equatings are carried ont
independently and averaged before the scores for any
of the candidates are released. "T'he chart also describes
the system by which the linkages among the forms are
braided and interwoven to vield an internally con-
sistent and homogencous network. Figure 2.3 gives the
vcorresponding genealogical chart for sat-mathematical,

Current procedures e thelr resuliz

The methods that have been adu{»tm] for cquating the
successive operational forms of the saT bhave been
mainky dictated by certain practical considerations,
One consideration is that, for reasons of sccurily, no
fur of the sA7 is ever administered prior to its first
operational use. Another is that «ofl candidates taking
the test at a regular adninistration carn operational
scores—that is, scores that are reported to the colieges
they apply to—that are based en precisely the same
test items. "These restrictions wake it imperative 1hat
all equating be done bety-een the time that o new form
i= first administered and the thme that score reports are
i=sued for the candidates who first take that form.
These restrictions alvo place a considerable strain on
the design of the equating. since randomiziation of formms
ix not pernitted cither In a prior experimental adminis-
tration or in the operational adrainistrations for which
scare reports are to be ssued. TThe signitivance of thee
restrictions i~ that the cquating of the =31 has to e
conducted with groups  one taking the current form
and the other taking the old formi that car casily
differ appreciably with respect 1o mean and variance.

In order 1o control for the cifect of group differences
on the conversion cquation. a plan m-tituted in the
carly 1910 of using common tost items for cquating is
follewed. 1o the administration of the sa7 all sludents,
as i inted out above. take the same operational form
of the test. Howevoer, in addition (o the operational
ites, the students also take -« variable et of speecind
items 1hat do not contribute toward their reporied
scores. These variable items may be used for cquating.
Whenever anoperationad form of the satis administersd
for the first time, three sets of verbal Guating items are
administered (but never more than one sef o 5 candi-
dater. one that has previously been administered alomg
with a form that was first introduced about three yecrs
ago, one that haz previously been admiristerea along
with a frrmy that was first introduced about one year
ago, and one pdinted” for future cquating. The same
plan s folfov.cd with respedt (o mathematival cquating
ems Wo sholl ecfor o such atems here after as Uequad -
ing soction="" During the hadance of this dise ussion swe
wilb comsidor erquating procedures in some doiail,

The poanof administration and the data used for the
equating may be desaribed s follows in tenins of the
notation that will be u=ed below: "Fquating Sectien™
u s g set of verbal eyuating ems, vielding a single total
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score, that [« administered along with Form w, the
current operational form of sat-verhad, to Group
a random subgroup of the candidut2s who have taken
the sarat this time. The identical sct of verbal equating
items, Equating Section u, was also adminilered along
with Form x, an operational form of sar-verbal that
was given at i previous administration, 1o Group 3,
a random subgroup of the candidates who had taken
the sat at that time.

It parallel to the furegoing plan there Is a second sel
of verbal equeting items. BEquating Section 2, Hhat is
also administered with Form w, the current operational
form of saT-verbal, bul to Group v, a diffcrent random
subgroap of the candidates who have taken the sart at
thiz time. The same sct of verbal equating items,
Fquatir | Section 2, was also adndnistered with Form
y. au operationa) form of sar-verbal that was given
at s diYerent previous administraton, to Group 3§,
A random subgroup of the candidates who had taken
the sar at that time.

Correspendingly, there is a set of mathematical
cquating itcins material that are common {o the current
fortn ard alzo o ene old form of the sat-mathesatical,
and o second set of mathematical equating items tnat
are convnon te the carrent form and to another old
form of the sav-mathematical.)

A suimmary of the notation is given below:

Viariables
w, x, v = Raw scores on test jonos to be equated.
Form w is new: Forms x and v are the old
forms= to which Forn w is to be equated.
u. 7 = Raw scores on the sels of cquating items.
Equating Section g is common ta the
adininiztration of hath Torms w and x.
Fquating Scetion 2 i< common to the
ardministrafion of both Forms w and .
S s Stardard seore seale,
frcuips
2z = Group taking Fornowand Fgualing Sectionn
= Group taking Form x and Equating Secionu
t =22 : 3
= Group taking Form wand Equating Section 2
= CGroup taking Forevy and Equating Sect’'on z
¢o= 0y 0

o o/

Data for cquating vach new form, say of sar-vertnl,
to two previous forms of sar-verhal are assembled by
drawing a sample of 5000 ca lidades who have (aken
Ui~ raribor has ot alwan s been 3000 Yhvor the course
vl the Tast Iy yoars or o0 because of the itcrea o in the
tambe re  F cardidates toking the =vr and alo booause
et e avamale s o beslessaeco b e poevesane cquip-
naont U nombiors of cases nsed for cquating he =ar fornms
Yoy pradosliv becnincreasad fropy So0 o S0, 1y ss
ontindy posBle o with the continucd grosth of the
Collope Beand carabidate wroup and with the continned
mprovement in data procceing faodito s this namdar
Wil be vcreasad st furthcre inctbee future.
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1542 43

1343 44

1944 45

1845 46

104G 87

1047 23

1083 49

196350

10560 51

1951 52

1952 23

1953 54

1904 55

1905 56

1956 57

1353 60

100 0 €1

1961 €2

1062 €3

3¢ 164

Tack €y

13F5€6

1976 7

1367 €8

1062 €Y
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Figure 2.3

Genealogical chart for sat-mathomatical
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Form w and Equaling Section u, and using this sample
in conjunction with a sample of 5,000 cases who have
taken the old Form x and the same Equating Section u.
The equating of Form w to Form x is accomplished by:
1) estimating the mean and standard deviation of raw
scores on Form w for the combined group (t), those
taking Form w (Group x) plus those taking Form x
(Group 3); 2) estimating the mean and standard devia-
tion of raw scores on Form x for the combined Group
(1); 3) setting the estimated mean and standard devia-
tion on Form w equal, respectively, 1o the ocstimated
mean and standard deviation on Form x, thus torming
a linear equation relating the raw score scale of Form w
to the raw score scale of Formm x: ard 4) substituting
this equation into the existing raw-to-sealed conversion
for the old form, Form x, to yield a raw-to-scaled con-
version for Form w.

The equations for estimating the mean and variance
on Forms w and x for the total Group. t, are derived
from sclection theory, in which it is assumed that the
variance errors of estimaie, the slopes, and the infercepts
of Form w, for example, predicled from Equating Sce-
tion 1, are the same for Group t and Group 2 (Angoff,
1961). 'That is to say, it is assumed that:

s, (1

— rhy) = s (1 — i, )i bay = bay s
1 a a 1 a

and Ma, — by Mo = My = bog M.

Parallel assumptions are made for the relationship
between Form x and Equating Section u for Groaps

t and 3. The resulting estimation cquati ms are given
as follows:

1) NI, = M.

w
L8 L3

4 bay (ML, = M,

2) N1, = My, + bao (ML, = M),
3) &, = S"wn + bl s, = s ), and

£) B o= s, b bl

The cquation relating raw scores on Form w ta raw
scores on Form x is derived by setting equal the esti-
rated standard score deviates on the twe tests for the
combined Group, t:

X~ N, W - NI,
&, T sy
thus yiclding the cquation,
5N = AW B
where Ao = & . and Boo = N — A N,

An and B are tic slope and intercept. respectively,
of the line converting scores on Form w to the scale of
Form x.
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Then, substituting in the existing equation relating
the Form x raw scores to the standard seale,

6) 5=A,X + B,

the equation relating Form w scores to the scale is
obtained:

7 S =AW 4 By,
where A = AnAge and B, = A B,v + B...

A parallel and independent proedure is carried out
for equating the new Form w to the old Form y. The
mean and varianee of raw scores on Form w aad also
on Form y are estimated for the combined group (¢)
taking Form w (Group 4} and Form v (Group 1. In
making these estimations the "common test,” Equat-
ing Section z, the set of equaling items which have
be'n administered to both groups y and §, is vsed for
making adjustments for differences between  those
gErou)s,

8 Ny, = M. b M, — ML),
9) Xy, = My, #b, /M, — M),
10) & = s kb, -8 ), and
1) 3 =8, 4+ bi,s, — sy,

As in the equating of Forms w and x, the equation
relating raw scores on Form w to raw scores on Form v
1= derived by setting cqual the estimated standard score
deviates on the two tests for the combined Group, ¢:

W o~ N,

thus viclding the cquation for converting scores on
Furm w ta the s¢i! = of Form v

12 Y= AW 3.
where Ay isloped = .Q‘\v
and B . vnterceptr = \.[ ~ AN -

Subatitating inte the existing cquation reliating Form
¥ raw scores to the standard sceale,

EE S ALY B

the cqualion relating Form w scores to the seale ds
ohtained:

14 S oA LW

where A o= AL A coand D= AL L B
There are now two independently derived cquations,
Toand b, both prosviding convessions from raw
seores on Form w to the stanelard seore ~cale, Tt they
disagree by no more than 25 scaled score points at any

By



point on the raw score continuum. the angle between
them is bisected (o yicld a final conversion equation
which becomes the official and operational conversion
for reporting scores for candidaies who have taken
Form w. If the conversion lines disagree beyond
acceptable tolerances, they further study is undertaken
to determine whether compu*-~tional errors, or errors
of other kinds (e.g., errors in scoring keys, inaceurate
reproduction of equating items, ete.), have not caused
the disagreement.

Figure 2.4 and Figure 2.5 cach desceribes a pair of
conversion lines for sar-verbal scores. I each figure
the “current” or new form of the test, given on (he
abscissa, is converted to the standard score scale as a
result of the equating to two old forms, as desceribed
above. Clearly, the pair of conversion lines shown in
Figure 2.4 arc in good agreement. The lines in Figure
2.5, on the other hand, although marginatly acceptable,
nevertheless. disagree beyond desirable limits. If, aswas

true of the lines in Figure 2.5, no errors rre uncovered
in the equating process or in the system of form-to-
form equalings, then the errors are taken to be random,
though larger than ideal, and the lines are averaged,
as is done for forms that agree closely, o yield a single
ofhicial conversion line.

The formulas that have been presented above for
equating the new and old forms fequations (1) to (4)
and cquations (8) to (11) above) were originally derived
by L. R Tucker (Angoff, 1961) under assumptions
appropriate to observed scores, and arc found to op-
crate quite effectively when the groups taking the new
and old forms (Groups zand 3, in the equating of Formis
w and x; Groups y and 8, in the equating of Forms w
and y) do not differ too sharply. In those instances,
however, when the groups differ by a substaniial amount
—for example, when the difference between means on
Equating Section u or on Equating Section z is greater
than a quarter of a standard deviation, or when the

Figure 2.4
Nustration of highly consistent equating results
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variances on Equating Section n or on Equaling Scc-
tion z differ by more than 25 pereent—a set of formulas
derived by R. 8. Levine (19350 is used that depends
on assumplions appropriale (o true scores. However,
these formulas require the nssumption that the opera-
tional forms (w, x, and v be paratlel to the sets of
cquating items (u and 2y, that s, that the items may
all be considered as having been drawn at random
from the same item pool. For this reason tne Levine
formulas are used only when the groups differ by
amounts greater than those specified above.

This method of maintaining the College Board scale,
which involves a system of form-lo-form equating.
derives from the poeint of view that there is a unique
conversion from (he raw scores of a parveular form (o
the atandid score reporting scale, a conversion that is
dependent only on the general level and dispersion of
ditficulty of the items that constitute the test form: and
on the intercorrelations among the ites. Implicit in

this point of view is the notinn that the lesi forms in
the system are all measures of tae same ability or set
of abilities; for if they were not, they could not be
depended on to yield a unique conversion that would
apply with equal validity to diffcrent subgroups of the
candidate population. Tt is obvious that this require-
ment cannot be maintained if the content of the saT is
permitted to change. as indeed it has. However, it is
judged that if the content changes are moderate and
gradaal—as they have heen—then the comparability
across lest forms will be reazonably accurate over a
fimited span of years. A recent study of this problem by
Stewart 11966) has shown that the score =cale for the
saT-verbal has been highly stabic from 1963, when the
study was initiated, os far back as 1953, and appears
to be inrelatively good control evin as far b wk as 19 48.

The modcel that is used for cquating successive forms
of the SaT is the lincar mode!, by which it is assumed
that differences in the shapes of the dizfributions of

Figure 2.5

Hlustration of marginally acceptable equaling results
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scores on successive test forms are either nonexistent
or too small to require equating by arca transformation
methods (methods (hai would be used (o standardize
all the moments of a score distribution for a particular
group of candidates), The lincar transformation allows
the raw score distribution to retain its original shape,
and effects a change only in (he mean and standard
deviation of scores. That is, it effects a change only in
the separation of scale units (which, because of the
linear transformation, are all of the same size for a given
form) and in the oversll placement of (he scale of (he
test form within the lmits 200 and 800, which are
arbilrarily imposed on (he scaled scores of al the lests
of the College Board Admissions Testing Program. In
the large majority of instances the lincar model has
Leen more than adequate to meet the needs of the Pro-
grain. Newly produced test forms have been pitched so
nearly appropriately in ternis of the level and spread of
ditficulty of their coniponent items that they have in
fact vielded distributions very nearly identical i shape.
Nevertheless, (he results of curvilinear equating are
regularly compared with the linear equations in order
to check on the similarity of the distribution shapes. In
those few instances in which successive forms have
vielded slightly different distribution shapes and a (est
form has failed to vield the maximum allowable score
of 804, curvilintar (arca transformation) methods of
equating have been used to define the conversion of raw
to scaled scores, particularly in the score rarnge 700 (o
800. Thus, alihough (he system for defining the con-
verslons is essentially linear, provivion is nevertheless
made to insure that when a deviation from the standard
procedure is warranted, appropriate action is taken.

Tlie SU0-score

Because 800 is the highest score that is reported on the
College Board scale, it has u uired a special ~d. ace,
or “visibility,” and the concept of “perfect™ test per-
furmance has come to be poonlarly, albeit b co-
priately, attached (o it. The fact is that san upper Hmit
of 800 is arbitrarily imposed on all scalud seoies i the
College Board Admissions Testing Program. This s
done mainly to control for the fact 11 re is ingy 't hly
some variation in diticulty from form to form of the
test, and consequently some variation in the nyuxinenn
scores earned Ly highly able caindudates v o are tat iy
different test forms, ‘[The &)-limit operates in sach a
way that if, for exarmple, the maximum raw score of 90
on SAT-verbal section < is esteblished by Hnear ciqaativg
as 812 on the scale, the reported score is nonctln Lo -s
800. "The same, but opposite, restriction iz impossd at
the Dower cnd of the seale by the 206kscores, which are
the Towest score s reported. Ordinarily, the curtaitment
of raw seores at zern does not pormit the roporting of
sealed seores as low a2 2000 Howe cor, sinee valid dif-
ferentiation is possible amoog formuedt scorcstower than
zero (Baldt, 19650 the e o thes¢ weores does make it
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possible to extend the scale to the desired limit.)

Difticulties arise, however, when the test form is
slightly casier than ideal, and the maximum raw score
converts 1o something less (han 800, with the result
that no student, however capable, is enabled to achieve
the score of 800. Diflicultics of another sert, somewhat
less troubling. arise when the (estis toa difficult and the
maximum raw score converts to a scaled score too far
above 800 —in which case the 800-score limit causes the
loss of too many differentiable raw score units rear (he
end of the test. Accordingly, the stauistical specifica-
tions for the satreflect careful altention ‘o this problm.
Since the control sysiem is necessarily pronabilistic,
the average scaled score wquivalent to a perfect raw
score is ideally set at a value near 820, with some
confidence that if this can be accomplished, the ob-
tained maximums will (all belween 800 and 840.

The establishment of the value 820 and the determin-
ation of the range 800-840 are not susceptible to rigor-
ous forninulation. To achicve the i teal maximum for the
test—wilhout sacrificing the requirements for good dis-
crimination throughout the rest of the desired scalec
score range—one relates the mean and standard devia-
tion of equaltea deltas and the mean of the ilem biserials
to the scaled score properties of the tesl. Then one uses
these relations, as well as ‘he empirical relations estab-
lished by Swineford (1059), in setting fulure specifica-
tions for (1. (ests. Table 2.16 presents some past ex-
perience with maximum raw score values, an experience
that led to adjusted specifications.

In view of the fact that three verbal and five mathe-
matical forms failed to achivve the 800 maximum, a
minor adjustment was made in the item specifications
boginning with the DPecember 1966 form of the saT.
This adjustment may be scen in the change from the

Table 2.16

,Udfuu Mo ,-':'-J’n v! SEOoNe s u’t!t'/‘)uv,
with Legar cqualfug for
AT P Ehecmbor Jl6 Gt Moy 1064

Ve Mothe o tioud
Dec 1961 800 791
Jan 1955 792 765
Mar 1965 793 §24
May 1965 808 82
Pee 1965 8C6 97
Jan 1906 09 812
Mar 1066 820 792
May 1966 S0 812

*‘Nonlinear methods were used 1o equate these foims
opcrationally, The results of the operitional equating
yielded mar inum scores of 792 for the Jaruary 1965 form
and 703 for the May 1965 form,
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Table 2.17

Specified distributions of item dificuliics and mean biscrials for the saT

PATANT UBAL SYLUNMATIT MAT e AL
Dee v b Dee 1967 T Dec 1966, Do 1967
Enuted Before Hhrouph throveh Refore thirough throngh
delta Do 196G May 1067 Muy 469 Dee 1966 May [U67 May 1969
19 1 1
15 2 2
17 1 2 2 1 4 4
16 4 4 4 3 4 4
15 4 9 8 4 4 4
14 13 12 19 10 5 5
13 8 10 10 7 5 5
12 &) 8 10 S 5] 5
11 1 9 10 5 8 8
10 14 9 10 T 8 8
9 10 8 8 10 7 7
8 6 7 7 4 4 4
7 7 7 6 3 2 2
6 3 3 3 1 1 1
5 2 2 2
Total Number 90 90 90 GO 60 60
M. 11.4 118 11.7 12.0 12.5 12.5
Sh,, 2.8 3.0 2.9 2.7 3.2 3.2
M, 42 42 42 A6 A7 47

specifications that were in effect prrior to December 1966
to those that were ineffvct from Becemlor 19466 through
May 1867 {Table 2,17,

Some indication of the effectiveness of the new speci-
fications is provided by the rexults achivved in the four
forms developed for use in the academic yvear 1966-67
(Table 2,18,

Table 218

Mostwun sealed scores obtained
with Mhaar cqialing for
Sfovr SAT ferms - Deccnbor 1066 §0 May 1587

$ore:
Ihete oof firet
ooty tioy Ve d Mt ]
[Pee 1066 s16 =31
Jan 1967 850 830
Mar 1067 s34 817
May 19C7 sl 837

ERIC

Aruitoxt provided by Eic:

Clearly, the modificationg workea and these more recent
forins enjoyed greater margins of safety. Hewever, in
view of the likelihood that the item specifications, and
wn=equently, the tests, may have been overadjusted
somewhat, the specifications for the verbal sections
were cut back slightly, as shown in Table 2,17, Pable
2. 1 demonstrates that this additional imoedification had
the intended offect of reducing the masimum sealed
seores, but not to the levels that prevailed prior to
December 1966,

Score change

Although most of the students laking (he AT take it
vnly onee, about 40 pwereent curcently take ot more han
onee, not only within a single academic vear, but alsa,
and maore often, hetwoeen academic vears, The niost
frequent pattern of repetition invelves a first testing in
the spring tmost often in May) of the junior year and a
second testing in the winter imost often in Decemlwr?
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Table 2.19

Marimum scaled scores oblained
with tnear equating for
cight SAT forms =~ December 1967 to May 1869

Form:
Duate of fird

adrinistration Verbl Muthematical
Dec 1967 843 838
Jan 1968 856 800
Mar 1968 817 813
May 1968 839 841
Dec 1968 821 829
dan 1969 823 91
Mar 1969 802 789
May 1969 818 831¢

*Special operational methods were used to equate these
forms operationally at the upper end of the scate. The
results of the operatior -1 equativg vielded maximum
scaled scores of 821 for the Jans iry 1909 form and &n0
for the March 1963 forn.

of the senior year. About a third of the 605,000 candi-
dates tested in December 1967, for example, had taken
the SAT in the preceding May. Generally =peaking, the
repeaters are abler than the nonrepeaters, scoring aboul
40-50 points hig” ron both the verbal and mathemali-
cal scelions.

The fact that two measurcments are available {or <o
many of these students makes the matter of score
change a source of great interest lo the students, who
scek to improve tl vir scores on a seeond testing, and Lo
the high schiools and colleges, which regard the score
¢hange as a measure of growth. However, because of
the nature of the abilities measured by the saTand the
~hort peried of time (ypically intervening between the
fir=t and sceond measnremient (aboutl seven months)
only smll gains are ob=crved on the average, aboul
15-20 points in receat years. This average score gain,
coupled vith a large standard deviation of gains (about
50 pointg) imglies that relatively Targe proportions of
students (33-40 pereer ) will drop in score from first Lo
second testing, and some by substantial amounts. It
also means, of course, that some will gain by substantial
amounls,

During recenl years inquiries have increased from
students, parents, schools. and  colleges whh were
puzzled by the fact that the numbers of students Tosing
score points were greater than over hefore. The Board
and Fisinitiated aseries of studics in F967 tainvestigate
this Datter of score changes on the garand interpre
tive documents were fsgod (o schoals and eolleges in
th e winter of 1967-6510n an attempt 1o explain the scere
nge phonomonon. Inthe summcer of 1967, the Colivge

ERIC
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Board Review also carried an article by Kendrick (1967)
in which some of the reasons that scores change as
they do were discussed. The folluwing points were made
by thcse sources:

1. In gencral, there is a small increase in score from
junior to senior year, attributable in part to intellectual
grow*'. and in part to the cffect of practice ou the sat
for those who have had little experience with this type
of test.

2, On the basis of the typical average score change
at. 1 the tvpical variability of score changes that have
been ¢Tiserved recently, iY can be predicted that about
one student in 20 will guun 100 points or more and that
about one student in 100 will lose 100 points or more.

3. There has heen a stight downward trend in the
average gains ohserved in recent years. (See Tables 2,20
and 2.21 for & sammary of recent score change data.)
Howes er, the reason for the overall gain, as well as the
downward trend in the gain, is nnt that the tesis are
mare or less difficult in the spring than in the winter.
The tests are built to precise gpecifications, and any
minor differences that remain are adjusted for in the
cquating. Although the reasons for the dewrease in the
average score gain for the entire candidate group are
not clear, two hypotheses suggest themselves: the con-
timiing decrease in the number of students for whom
practice cffect on multiple-cnoice tests like the sar
represents a significant factor; and the Jlecreasing tend-
eney for only those students to repeat the test who felt
{hat (heir initial score was crroncously low. This latter
hypothesis suggests that students now tend to repeat
the test regardless of their initial score.

4. Inter-individual differences in score gain are partly
the result of individual differences in real intelleetual
growth and cexpericnee with the test, but they are
principally the result of random error in the test, vrror
which is inherent in all tests, and, indeed, in all kinds of
measurement, Score change, involving two scores, is
subject to both sources of error. (The standard crror of
measurement of a single SAT seore is about 30 points:
the standard crror of wcasurement of a score chinge is
about 42 points) These random errors, which can Gaise
a score to be too high as well as too low, are one of the
principal reasons for the large seore Tosses, just as they
are one of the principal reasons for the Lirge score gains.

O 'Fheoretical and empir’eal studies of score gains
indicate that it is extremely unlikely that any third
variable dn addition (o iitial and final score) will
corrvlate very highly with thenu Eepirical validitics of
score gains (against grade pointaverage in college) are
very nearly 7oero. Other studies shiow no reliab's difter-
ciees inomean score ains between highly sceleetive

independent schoals and randonly chosen nnsclecve
schools, S other studies have shown that although
there appear to be significant differences between
schools with rospect (o their mean seore guns inany
one Near, thore s no reason fo eapes t aimilar imean Cains
freem one vear (o the neat: mean score gains < xpericheed
by the same schoots for different students) inconother



Table 2.20

Sceept-year suntinary of change in SAT-verbil scores from Maren or May of the
dwndor year 1o Deeoner or Jawvary of fle sonior year

NAEIL IO DG MBER i \"\I\‘H I TANL ALY —
Ta62. 1063 Jufit. JO65. 1406, T9hT- 1068,
1662 063 it 165 1966 1inl 1H0s 63 rt 53 061 o7 63 63
- . I
N 41,930 63,447 82,595 72,751 71,925 67,153 39,248 5,807 6,916 9,059 4,460 4,765 3,938 3,836
Sendor scares ‘
M 536 525 522 519 H14 515 509 4£8 510 507 500 196 502 492
sD 107 105 104 104 107 107 106 101 101 105 111 113 115 113
Junior scores .
M 493 497 496 500 498 493 486 458 472 468 476 481 117 466
SD 101 101 105 1014 103 107 102 g7 100 107 109 113 111 107
Senior minus
juriur scores
A3 12,1 2.8 26.0 18.5 16.0 19.9 2307 40.1 380 339 237 146 25.0 26.7
~B 17.7 18.6 7.5 17.3 19.4 485 480 43.0 497 480 475 485 499 487
|
Pervent f
showing
docrenses _ is 29 28 BE] 37 33 31L 20 21 21 31 37 30 28
NAY e ke AT AN LAY
P2 JUAG. QUL BURS. UGG JUGT. 90N
Toa2 rans Tar g 1055 Fanh Hint Fans o 63 ni 063 &h " 3 LYy
hY Q6,474 142,625 172,933 176,607 192620 207031 131 .\‘2711l3,63| 18,700 20,850 12,233 13,255 13,008 14,239
Senior scores )
Al o2 502 198 490 487 487 481 190 408 191 491 182 485 174
hib; 101 103 103 100 101 102 101 100 103 103 107 106 109 110
Jueior seores
At BEd ER V77 470 171 473 170, Hin 171 463 465 €9 166 455
YD) inj} 101 101 103 ul 104 104 102 102 100 108 105 il0 110
Scrior minus
Junior scores
M 2401 158 21.2 159 1.1.0 11.0 H.OI 2200 2700 Al 25,7 1260 193 180
S 49.0 17.0 A% 487 43.6 AUl 49.5 Bt 17.5 {7.0 ERR 400 50.2 49.4
Porceant
showing !
decreases J‘_ H3 W7 " 33 RN 153 ‘%j 32 2R 20 b 39 K] W5
43
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Table 2.21

Seren-year summary of change in sat-mathematical scorcs from March or May of the
Junior year to December or January of the senior year
MAHCH TO DECEMBER MAPCH TO JANUARY

1862- 1953 1964 1965- 1966- 1967- 1959-
1962 1963 1964 1965 1966 1967 1968 63 64 65 66 67 63 69

N 44,930 63,147 82,595 72,754 71,925 67,153 39,248| 5,891 6,946 9,089 4,460 4,565 3,938 3,836
Senior scores

M 555 551 547 540 536 542 539 530 543 529 528 534 526 521

SDh 108 111 111 107 107 109 110 106 107 103 114 113 111 111
Junior scores

M 522 527 515 527 523 524 J18| 492 504 492 506 507 507 499

SD 104 102 104 106 106 107 105 101 101 106 111 113 114 112

Senior minus
junior scores

M 33.2 24.9 32.4 121 12.8 158.0 210 380 337 370 225 273 19.0
SD 53.3 54.3 50.8 53.8 53.4 52.5 53.5] 554 5066 51.2 547 834 524
Percent
showing
decreases 26 32 26 41 41 36 33 24 23 23 31 30 35 33
AAY JO DICEAKF R AAY T FANUADY
I 1u62- 1063 1uni- 19ns- 19n6- 1uh7T- 1968S-
1962 14963 1961 1965 1966 1967 1968 03 61 hs5 6n 67 (3 69
N 96,474 142,623 172,933 176,607 192,620 207,091 131,827|15,634 18,709 20,359 12,233 13,275 13,005 14,239
Senior scores
M £36 530 525 521 513 517 519 522 531 517 521 522 513 506
SD 105 103 105 163 102 106 107 105 106 105 110 110 1038 110

Junior scores

M 513 513 497 502 5014 501 H05 493 500 485 492 499 499 494
SD 103 106 108 104 102 103 104 107 106 109 111 110 110 in

Senior minus
junicr scores
M 21.3 176 27.3 18.5 9.0 13.5 13.8] 28% 30,8 323 290 225 110 126

n3.3

55 52.9 51.1 52.6 52.7 h3.4 54.7 55.0} A~he B34 "7 K31 ASS B25
Percent

showing
decreases 32 36 29 36 43 40 59 29 28 27 29 34 40 40
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academic yeir are only negligibly correlated about. 07
for verhuo) 16 tor mathematical scores ).

6. The vorrelation between initial score and pain is
about —.25. Thus studenis with low initial scores can
expect relatively high gains: students with high initial
seores can ¢ xpecel relatively simall gains and proporiion-
ately more frequent and greater losses,

7. Becau-e of the fact that error of measurement is
virtually absent in the average score gain for the hun-
dreds of thousands of students who repeat the sar,
varialions in score gain fronl one year to the next must
be altributed Lo some nther source, probahly to equaling
error. The standard error of equating is probably in the
ueighborhood of 5 scaled score points for any one form,
7 points for a 2core gain, and about 10 points for the
difference between two score gains. Although an error
of 10 points is normally regarded as something very
small in the contlext of individual scores, it tends to
loom quite larg2 in the context af mean gains, which
themselves are small. Nevertheless, however it is re-
garded, the crror of equating is stil small, and for the
purposes for which the scores should he used, still
negligible.

8. In spite of the fact That the sar iteelf is highly
rceliable (about .90) and very uscful to admissions
officers in predicting college success, the SAT score charge
-—that is, the simple ditference between the junior and
senior SAT scores——is extremely unreliable tabout .20)
and, with few excepiions, tells us virtvally nothing
about the stud at's intellectuat abilities, or about the
school he comies from. The score change bears little or
no relation to the quality of work that he has done in
the st or the quality of work that he may be expected
to do in the fulure.

0. The foregoing information implicx—and experi-
ence has demonstrated—that sav scores carned in the
junior year generally provide as good an indication of
the abilities measured by the AT as seores carncd in the
senjor year, unless, of cou se, a student felt handi-
capped by illness or other such personal conditions
during his first taking of the saT.

Very likely, as long as condidates take the SAT on
mere than one oo asion and s long as the diffcrences i
theic scores are wvailable, questions will continus to b
<Ging why icparticular student has experienced

scores and

rarsed
adrop in seore, wiy the seore change for a given school
is smaller one year than anotheo, and why xo many
students from that school have lost score poin's. How-
ever, nothing cah Le done to reduce the variabilitsy of
score changes substantially without increcsing sub-
stantially the correlation between the junoe-yvear and
senior-vear sAT bevond the present conrelation, of aboul
S8 But i this happens, then the need for taking the
saT o second Lime will tend to vansh, since the secoad
testing is so casiiv predicted from the fir-t'The result is
that candidates will not Yooas likely in the Mitare to
repeat the test Under these cireumstances, the entice
proltan of score gains- - theie Tevet and variability -
also vanishes.

ERIC

Aruitoxt provided by Eic:

¢

Coaching

Because the sAT is 9 often regarded as a significant
hurdle-—even a bamier—to be passed by secondary
school students who aspire to college, a numbcer of com-
mercial coaciting schools have appeared on the scene,
claiming that tley can improve the student’s verba!
and nathematical gkills and essentially promising them
higher scores on the AT (see Chaptur §). Ir response to
these claims and in response to the students and parents
who feel that thie Yeoachability” of the gar disadvanta-
ges students who cannot atlend these schools, the
College Board issued a booklet, &ffcets of Coaching on
Scholustic Aptitude Test Scores (1965). The booklet
summarizes the results of several studies of coaching,
all of which point to the negligible effects of coachirg
(sce Chapter VI), and quotes a formal statement by
the College Board trustees, calling attention to the
inherently slow and stubborn growth of the abilities
measured by the sat and their relative insensitivity to
the efforts to cram a young lifetime of learning inlo a
space of a few wecks. The statement goes on ta deplore
the activilies of the commercial coaching schools and
their corruplive cffects on the process of education,
and urges stedenis and their parents nat to be teapted
by their false and misleading claims.

Preliminary Scholastic Aptitude Test (PSAT)

The Preliminary Scholastic Aptitude Test is o sone-
what sharter version of the Scholastic Aptitude Test,
constructed from old forms of the sAT as they e re-
tired. It is admitistered under semisceure conditions
(destruction of test coplies is the responsibility of the
cooperaling schools) to a papulation of higl school
juniors and seniors. The purpose of the test is Lo assist
in guidance decizions relevant o vollepe attendance.

Tne rsat is made to conteat specifications that
parallel those of the parent sat. In dithically, it is some-
what easicr, v order to provide a more effective mea-
surement for the more heterogenceus and somewbhat
lower-seoring popualadon. Normative information is
developed that relales prat scores to college success.
Virtally every point voneerning the test developmient
for the 847 s relevant (o the development of the praT.
The attention to parallelism of forms, the consideration
of the problems of (he masimum obtainable sealed
score, and the sense of i test that derives from actradi-
tien of some 1 vears of work in test construction,
ix as cevident for the ysar as for the sat. The verbal
section consisis of 70 items s compared with 90 for
the verbal scetions of the sat i, while the mathematical
section congists of 50 iteins (as cempared with 6O for
the mathematicas sections of the <Aty 'T'he time allowed
for verbal an 1 fo= math {s one hour in cach ease. There
are only these two sections, without (e bhreakdown
into saller sections, as is the pattern for sar, and
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because the PSAT program does not require ils own pre-
testing, st.ch addilional malerials as avc required are
provided for through (he routine pretesting for the saT.
All in all, the PSAT may be considered to be a parallel
form of the sa1, somewhal easier, but aflording all the
parallelism, reliability, and wvalidily that (he sAT
provides.

Arrangements for handicapped students

Special arrangements are available for handicapped
students who wish (o lake the saT. For students with
nounvisual handicaps, these arrangements may include
vermission to take the test withoul its regular time
limit at a special session, or to take (he lest in the usua!
manner but with the aid of a typewriler or an amanu-
ensis (o record the responses.

Students with visual handicaps may also {ake the
test without adhering to its regular time lwits. They
ay use either a large-1ype edition or a braille edition in
their work. Such special printinzs of the sAT have been
available for two forms of the Lewt since 1939, One form
is intended for juniors, one for ecniors. The braille
editions include records providing aural versions of the
reading compreliznsion material

The praclices of relaxing the iuc lim'is and of pro-
viding special materials make vossible the tesiing of
stedents with a variely of handicapa, The test scores
are reparted on the sanie 260-800 scale that is used for
nonhandicapped students. The use of the scale, how-
ever, is nol iufended to imiply that sa7 scores earned by
haudicapped students under special testing conditions
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have exacily th2 same meaning as the scores of non-
handicapped sludents. The very nature of the problem
—for example, the large variely of the (ypes and degrees
of severiiy of physical handicap—makes it ex(remely
difficult 1o evaluile the validity ef “handicapped”
scores and 1o design an adequate equating experiwnent
for determining equivalent “‘nonhandicapped” scores.
Morecover, the population of handic.ipped students is
s¢ mall and their college atlendance suread over so
many inslitutions that rigcrous validivy studies cannot,
be undertaken. Finally, the question of the extent to
whick thi: possession of a handicap influences grades
ai.d other college criteria would rule out a decisive
answer in any case.

The meager data presently available, while indicaling
that the sar does predict the college grades of handi-
capped students alout as well as it does those of non-
handicapped students, can nevertheless do no more
than supporl the following injunction to users of (he
handicapped editions, which appears in the descriptive
booklet for the program (College Roard, 1968, p 11):
“The usual caulion that {est scores be considered as
orly one part of the ~tudenl’s record assumes particular
importance in the evaluation of a handicapped student’s
fost scores.” Accordingly, it would be expected that
formal tesl scores would assume less weight as an index
of the fulure academic performance for handicapped
students than they would for nonhandicap;ed students
and (hat the previous academic record wculd corres-
pondingly lake on more than its usual imporlance.
Clearly, there is no substitule for judicious use of test
resulls, jarticularly when somewhal less than full
reliance van te placed on the scores.

FRENCES

3

Cotfinon, W R The Scholastic Aptitide Tost of 100061,
Re cive Memocandum G110 Prnceton, Nob: Fedueas
tioral Uestin g Sevvice, TUGT,

Collocn, W FL Principles of Deveaoping Tests £y the
Cultonadly Dufterend™ Procendends aof the Ts t Dicitationad
Canforet oo Festong Probloe s Prinectan, N
ticnal Testing Service, TGN,y 82-00,

Fducas

CoMmnn Wl L Facter Analssos of the Vorbal Sccthonis ot
o Soholostie Aptttd - Costs College BEntance Bxanon a-
toon Becud Researel e Py elnpimend epat G560 N,
Viooot Researeh Batletin 66300 Poneeton, NV Educa-
oo al Testing Movice, 1,

AYRY

Fotvanae Bt I oad, 196515 oy,

Collige Board Toss pen Hondiocpgod Sotonts, Ytk

Collie

Collese Fntaace Bxamracon o Feiversof O hing an
Sehvlasie gt Fess Sooress New Yok Callese B
Lo e Bood, Jieen,

Trara



E

College Entrance Examination Boavd, Trwenfy-secenth An-
nuoel Report of the Seeretary, New York: College Bantranee
Evamination Board, 1927, 211 .

Cronbach, B 000 Essentiats of Psvehofogicad Tesiing, Scecond
editic n, New York: Flarpor & Row, 1960, 650 pp.

Dressell, UL, “Some Remarks on the Kuder-Richavdson
Reliability  Coeflicient.,” Psychomctrilba, 1916, 5, pp.
305-310,

Dyer, Ho S and King, R G Collope Bonrd Seores @  No, 210
Their Useaond Intorprotation. New York: College Entrance
Fxamination Board, 1955,

Fishman, JJ. AL 1957 Supplement to College Bourd Scores No.
2 New York: College Entranes Examination Board, 1957,

Frencly, J. WL “New Tests for Predicting the Performance
of College Stadents with Bigh-level Aptitade” Journaf of
Educational Psyehology, 1961, 55, pp. 1853-191,

Fuess, CoNL The Cofloge Board s Tts First Fifty Years, New
York: College Entrance BExapunation Board, 1850, 222 ),

Kendrick, 8. AL, “When Scoves Go Down” Colfege Beord
Reviewe Noo 61, 1967, pye 5-11.

Ruder, G, Foand Richardsone M, Wo 2 The Theory and
Estimation of Test Reliability"” Psyeliometrila, 1037, 2.
pp. 151-160.

Loevine, RS, Fquativg the Score Scoles of Alternate Fornis
Administoered o Sconples of Different Abitiiy, Researel
Bulletin 55-24. Princeton, NI BEdueational  Testing
Scrvice, T35,

FLorge, 1, and Keaglov, Lo A Sugpested “Technigue for the
It provement of Ditficuity Prediction of Test Tems,”
Fiucativnal and Psxciological Moasioroment, 190
551-561,

O

RIC

Aruitoxt provided by Eic:

Levot, T Gl A Fhstory of the Content of the Seholastic
Aptitude Tes " in Wilks, 8080 edl, Scating aned Equating
Cotbege Board Tests, Pvineeton, NoT 3 Yelueational Testing
Service, 1961, pp, 97-119.

MeGee, Vo B " Towards a0 Maximally Eilicient System of
Praiding fov Scholastie Aptitude Tost Bguating " in Wilks,
S.S. ed Seofing and Eyuating College Bourd  Tests,
rinecton, NoJo Kducational Testing Saiviee, 1961, pp.
S6-96,

Prazek, R Moand Coffran, WO B A Pactor Anatvsis of the
Matlhometical Scetions of the Seliofastiar Aptitady Tost.
College Butrance Examination Boavd Researel and De-
velopment Report 65-6, Noo 10, and Rezcaveh Bulletin
GG-12. Princeton, N0 F ucationad Testing Service, 1966,

Fvans, DoGoowod Predociksen, Noo Perforimance Tests of
Edneational Avchievement,” in Lindiguist, Ko Foed.,
Educationad Mreasurement, Washington, D.Co American
Council on Edueation, 1951, pp. 155-1914,

Stevart, KoK The Stehilits of the sar Score Seale. College
Entrance Bxionination Board Researetyand Development
Repart 66-7, Noo 3, ol Reseaveh Bulletin 66-37, Prince:
ton, Nob Bdueational Testing Scervice, 1966,

Swineford . FootSome Relations hetween “Test Seares el
Lecou Statistics”" Journal of Edoucational Psychiology, 1959,
S0, pp. 26-40,

Tinkelman, S, UDitheulty Prodiction of “Fest Ttems,”™ in
Trachors odlege Contydbutions to Fiucation. No. 911,
New Yok Buveaun of Pablications, Teachors Callege,
Colambia UVaiversicys 18T, 85 pp,

Witks, S0SL Soeling and Foueting College Board Tests,
Foinceton, NoTo Fdueational Testing Service, 1961095 ppy

47



CHARTL
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The Aclievement Tests

WILLIAM E. COFFMAN

Introduction

The Scholastic Aptitude Test was designed with a
specific purpase in mind —1to identify those individuals
who, regardless of the subjects they might have studied
in secondary school, possess the general academic skills
necessary for succes: ful college work. In contrast, the
College Board Achievement Tests come from a dis-
tincily different tradition, and it is not possible to
undersiand their funetion in the Admissions Testing
Program without first examining the historical context
out of which they evolved. During the years since the
formation of the College Board in 1400, they have
served many purposes. In this chapter three main pur-
poses of the Achievement Tests will be identified and
their development traced.

Purposes

Colleges may require that candidates for admission
submit scores on certain Achievement Tests for one or
more of the following reasons: (1) to aid in certifying
that a candidate has or has not achicved a level of
competence in a subje-t-matter field considered pre-
requisite to admission to the college: 12) (o assisl in
placing students in a college sequence at different levels
depending on their prior achievement: and €3 (o make
rredictions of perforinance in eollege in combination
with other information, such as $AT scores and second-
ary school grades, Tie particalar way each purpose
is viewed will depend on the individual college and the
program within the college.

To certify compeicnee—Many cotleges and univer-
sities develop their curriculums on the assumption that
students entering the curriculmrsbring with them s par-
ticular level of competence and are ready (o study the
subject at that level. For example, an engineering
college may begin the study of mathematics at the level
of a rombined course in aaalytical geomelry and
calculus, It is assumed that the students have already
developed the understanding of algebraic and trigo-
wometric concepts and the mathematical skills that

O
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will perinit them (o masler the concepts and processes
being presented in this course. But the level of achieve-
ment in secondary school mathematics is not necossarily
reflected in a passing grade in a secondary school course
in algebra or trigonometry. The requirements for a
passing grade may vary from school to school. The
Achicvement Tests in mathematics, by providing a
common sample of problems for all candidates, can
provide evidence of the extent te which applicants
from different schools—and with different types of
exposure to the subject matter—have reached a com-
men level Hf achievement. Similarly, the English Com-
position Test may be used to cerlify that an acceptable
level of skiil in the basic elements of composition has
been already achieved in secondary school ~- parlicularly
if, as in certain seleetive ecolleges, there is no inlention
to devote thne during the freshman year 1o the develop-
ment of such skills,

Of course, such a use of the tests is indirectly con-
cerned with prediction since individuals without the
prerequisite akills wiil be unable to succeed in the
coltege work. It is unlikely, however, that facully
comini{lees responsible for making decisions about the
uee of College Board Achievement Tesds often think of
prediction ir the concrele terms of increments to a
multiple correlation cocflicient. Otherwise, how might
one explain the popularity of the English Composition
Text, which scems to have relatively little unique von-
tribution to make 10 the prediction of college perforn.
ance. The faet s that college facadty members recognize
that the ability to write clear and correct English is a
legitimate requirament for admiszion to a selective
college and that high « cores on the English Compoxition
Test refleet, or ar least imply, that ability.

The use of the lest seere (o certifs compeience s
ilustrated with particular foree in the case of tests in
foreign languages. Some o Yeges have o requirsisent
that any graduate of the liberal arts program L able to
read a forcign lngua oo Studen's are required to den-
onstrate thuir ability to do so br-fore they may receive
a degiee, Incoertain instonees, it has been Cetermined
(that stadents who hine the meqeired level of kit are
able (o parform ot a particular level on Coliege Board
tests i foreign fanguage: therefore, students who
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perform at this level at the time they apply for admis-
sion to the college are certified as mieeting the foreign
language requirement.

To piovide placome ot information— FEven though sclec-
tive institutions may require certain minimim levels
of achievement for entering rertain courses, there is
still recognition that students may vary wicely in the
level of their achieverent and compelence at the tiine
they enter ccllege. To provide for such individual dif-
ferences, many colleges, particularly those that are nol
highly selective, offer a variety of freshman courses and
place students in these courses on the basis of their
tevel of achievement at the time of admission. There
may be several levels of freshman English, mathemat-
ics, or foreign language Bceci use of the wide variation
in secondary schoo! courses and in grading standards,
such colleges often use placement examinations to
assess the level of entering students. The College Board
Achievement Tests, since they can be administered
prior 1o admission to the college, provide a convenient
way of sorting students so that schedules may be
developed and classes assigned in time lo begin course
work promptly.,

In order 1o use College Board scores effectively for
placement it is nece=sary thatl each colleye determine
the appropriate scorc level to use in a particular place-
ment situation. If, for example, ivis desired (o determine
1he score level «n the French Test that would certify
ability to enter a thiid semester college French course,
oz ¢ approac: would be to administer the test to stu-
dents cowspleling the second semester course at the
college and (o require any en!: ring student wishiny to
register for the third semester course (o carn a score in
the range achieved by these students. For example, the
rcquired score mugzht Le the average score achieved by
students who receved a C in the coi'ege course. More
precise inethods may be adopted as data peemit.

To improve prediction—1n the admisslons situation,
any information that will improve the prediction of the
performance to be (xpeceted from an applicant is wels
comed by the admis:ions ofliver, particularly if come
petition for admiszien is heavy. From time to time,
studies have bean made of the effectiveness of <he
Achievament Tests for predicting freslnnan geades
point avetage. A common proccdure is to compute the
average of whatever Achievement Tests the student
clects to take. The justification for (his procedurs is
that if the student is free 1o choose the examinations
he will take twithin the restrictions imposed by eolleges
to which he is applying) he will choose those for which
he thinks he is best prepared. His performance, theo,
will roflect the level of achievement of which he ix
capable wher hie s stodyving o subject {for which he has
some definiie ability or interest. Siree students more
often than not eleet in college these subjects in which
they have 2 spedial abibty or interest, the Achicvement
Tost performanee 1< likely to be even more appropriate
for predicting future performance than would a com-
rion Yattory that might include ~abjects in which the
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student has neiiher special ability nor interest. This
particular reasoning might scem faalty since in many
cases college freshinen have to study required courses
regardless of their interest; however, since colleges
often require one or two Achievemient Tests related to
such required cowses (e.g., English composition or
mathematics), the examinations a s.udent chooses 1o
take tend to reflect a combination of college require-
ment and student election.

Formal assessmicnt of the predictive validity of the
Achicvement Tests has usually been carried out on
sambles for which secondary scheol grad:s and sart
scores were also available (see Chapler V). Such studies
have shown that in most instances the addition of ihe
Achievement Tests leads to only modest increases in the
multiple correlations. What is not generally recognized
is that in cerlain colleges the combination of Achieve-
menl Tests is more highly related 1o college achieve-
ment than the combination of saT-v and sat-m and
that if the Achievement Tests were enlered first into
the multiple correlation the saT might not increase the
multiple correlation 1o the same exlent as the Achicve-
ment Tests do when the gaT is entered first. For exam-
ple, Olsen (1357) found that i1. 10 of the 13 groups she
studied a combinalion of Achievement Test scores
produced a higher corrclation with college freshman
grade-point average than u combination of sat-verbal
and sat-marhemalical scores, and that in every case
the Achicevenent Tests carred a larger sum of beta
weights in the multiple regressivn equation.

It should be recognized, however, that the relative
usefulness of the satand the Achievement Tests cannot
be evaluated overall sirapry on the bosis of their rela-
tive contributions 1o a multiple correlation. Scholastic
Aptitude Test scores are generally available carlier
than Achievement Tust seores and on a more flexibie
schedule Furthermore, high srores on the Achieveraent
Tests depend to a considerable extent on the oppor-
tunitics offered in secondary schaol for learning the
particular concepts and skills measured by the tests
Therefere, a college may wish to give primary emphasis
to (1, 2 fAT inordur (o be sure to identify thosecandidates
whose ahilitios may be inadequately retlected in their
seores on the Achiovement Tosts cnrs, TG, pp, 23-214),

Historied backgrownd

The College Board Achieveinent Testx of the 1060: can
be best understood as the results of a <eries of maodi-
f-eations and adaptations in a program that has been
i cemtitous existence since the first exatninations
were adminiztered in 1801, A genecal review or the
history of the Cellege Board was presented in Chapter
I, but it will be well to review the history again here,
specifieatly from the point of view of the Achievement
Toste The College Bowd, it s reeailed, was established
for the purpose of bringing together schonts and colleges



with a common concern for establisking sound |.ractices
in the transition from school to college. One of the first
actions of the Board was to establish a common sei of
college enfrance examinations to replace the many
different sets of examinations required by individual
colleges.

Frolution of the Achievement Testing Program— QOrig-
inally, the "'College Boards,” as the examinations came
to be called, consisted of a series of essay questions, one
for cach of the commonly taught college preparatory
courses. The examinatlions were seen as providing
evidence that students had mastered course content at
an aeceptable level. Typically, examinations wece given
at the end of the school year in which courses were
taken, and it was assumed that passing grades indicated
that necessary credits had been attained. The examina-
tions, which in some instances took as long as a week,
were a Intinistered in June, graded in July and August,
and the results were reported to cclleges prior to the
opening of the fall session.

Responsibility for setting the examinations was
placed with committees of examiners appointed by the
College Board, one for cach of tne examinations. Orig-
inally “"the definition of the requirement in cach was
taken from the recommendations of nalional com-
mittees: for example, the requirements in Latin were
based on the recommendations of the American Philo-
logical Asscciation; those in French met the demands
of the Con.nittee of Twelve of the Modern Language
Association; and tF2 requirement in history followed
closely the outhne submitted by the Committee of
Seven of the American Historieal Association.” (Fucss,
1950, p. 41.) Early in its history, the Board adopted the
practice of appointing special comniissiong to consid.r
doy ewopinents in secondary schoo! curriculums and their
inplications for examinations, a practice that has
continued to the present day. For example about the
tune of World War I, the practice of selting course
examirations based on specifie syHabi was ealle ? into
question, and an alterrate scries of tests covering broad
curricular areas ralher than specific courses was inlro-
duved into the program. In recent yvears, comndssions
on FEnglish and mathematics have exerted considerable
inthience on seeondary school practees ind on content
specificarions for the examinations,

[1 has boeen recognized, however, that major respon-
sihility for the quality of the examinalions must rest
with the examiners— 1hat the xuccess of the Board's
examination program depends, finally, not on the
statements of national commiltees about what the
examinations should be, but rather on the extent ta
which qualified commit{ee members are able ta produce
examinations that are recognized by the membership
of the Bourd and the academie community at barge as
relevant, fair, and effective. Every effort has therefore
been nade to induce leading educators to aceept
appointment as examiners and ta provide sound tech-
nical support. 'Fhe ist of examiners over the vears is
testimony (o (he success of the effort. The stream of
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research and statistical reports issued by the Board is
testimony to the soundness of the technical support.

Among the early studies were those conducted prior
to 1920 that indicated that tests were not strictly
equivalent from year to year and that a student's
examinatis>n grade might deperd to a considerable
extent on the year in which the examination was
wrilten, and on the person who hapvened to read the
paper and assigned the grade, rather than simply on
the quality of the student’s answers. In response to
these findings, systematic efforts were exerted (o im-
prove the reliability of reading of examinations and (o
reduce the variability in test difficulty from year to
year. In 1937, in an efforl to provide tests for scholar-
ship purposes, the College Board contracted with the
Couperalive Test Service of the American Counci! on
Eduecation in New Yok tn provide a scries of one-hour
multiple-choice achievement examinations that could
be administered along with the SAT on a single day in
Aypril and scored in time to make scholarship awards in
May. In the following vears respensibility for con-
structing the objective scholarship examinations was
gradually shifted from the Cooperative st Service to
the regular College Board committees of examincrs,
who also prepaied the June essay examinations.

With the onset of World War II, colleges began on-
erating on a full-year schedule, admitting students ‘o a
summer quarter directly from high school. Beeause of
this change and alro because there were now fewer
teachers available to read the esszy examinations, the
objective Achievement 'Pests were substituted tem-
porarily for the June essay examinations, Within a
short time it beeame elear that the Achievement Tests
were giving admissions ofticers the information neces-
sary for mzking their decizions at a much earlier time
than had been possible with the June essay examina-
tion program, and, as a resull, the subject-matter
Achicvenment Test: which had been introdueed initially
as schoiarship tests only, were continued indefinitely,

At the end of World War I1, the Admissions "Festing
Program eonsisted of the Scholastic Aplitude Toest
(verbaly and a Mathematieal Attainment Test admin-
isterad in a morning session, plus 10 Achievement Tests
— English Composition, Socinl Studies, Fronch, German.
Leating Spanish, Chemistry, Paysics, Bialogy, and Com-
prehensive Mathematics and anaptitude test, Spatial
Relations, administered inan afternoon session, The
candidate elecled one, Iwo, or three of the one-hour
tests according to the requircinents of colleges ta which
he was applving and accarding te his owr abilities and
nterests.

Fach  Achievement T'est vconsisied  of  questions
selected from files or newly written by ihe Committee
of Examiners qppointed b the College Board to set the
exemination. Respanzibility for caordination and tech-
vical work on the tests rested with the College Board
technical staff. which had grown upvin Prineetoan around
the group of specializts who were in charge of the saT,
but all policy decisions and final approval of cach
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Achievement Tesl question reniained with the respee-
tive committees. The technical staffin Princeton formed
part of the staff of Educational Testing Service when
that organization was formed in 1947.

The formation of Educational Testing Service did not
change in any fundamental way the established rela-
tionships between technical staff and committees of
examiners. Examiners contirued 1o have responsibility
for the content specificatisns for the Achieveinent Tests
and for approving test questions to be included in ecach
new tlest; the techmical staff continued to provide
coordinating and editorial services and 1o prepare and
inferpret statistical analyses indicating how well each
test had met expectations.

Since 1945, the Achievement Tesls have continued to
evolve. In 1947 the Mathematics Attainment Test,
which had been a three-level vxamination from which
each candidate clected one level, was dropped from the
program. In its place was offered a single mathematical
aptitude test, as one part of the rnorning SAT program,
and {wo one-hour Achievement Tesis--an Intermediate
Test, appropriate for candidates witiv 212 or 3 years of
mathematics, and an Advanced Tcst, appropriate for
candidates who are studying a fourth year of math-
ematlics.

During the 1950s there began .- revolution in math-
ematics education (hat led to changes in the Math-
ematics Achievement Tests in the 1900=. 'The Com-
mittee of Kxaminers in Mathemalics contributed to this
revolutiorn by requesting that the Board sct up a spevial
commniission to study the mathematics curriculum of
the secondary schools ar 1 make recominendations for
the future. In 1959 the fwo-volune Report of the Com-
mission on Matheinatics was published. Induded in the
report are outlines of recommerded subject matter for
grades 9 ‘hrough 12, ruggestions for the truining of
elementary and secondary school teachers, and pro-
posed changes in college mathematics. In the appendixes
to the report, the Cecmimission provided information,
instruction, and materials for teachers. Seme of the
appendixes introduced new ideas and facts; others set
ferth new methods for approaching »ld topics.

The report received widespread attention among
mathematics educators. By 1963, so many changes in
educational praclices had taken place in the secondary
schools that it became necessary to change the pattern
of the tests again. The Level 1 18tandard ) Mathematics
Achievement Test, appropriate fur stedents following
the typical secondary school program, and the Level 11
(Intensive) Mathematics Achievement ‘Test, appro-
priate for students in more advaneed programs, are now
oitered instead of the Intermediate and Advanced Te. ts.

The Spatia! Relations Test, which had originally
becn included for its value in predicting performanee in
cngineering schools, graduatly lost ite usefulness during
the early part of the 1950s as enginecring programs
evolved in nsponse {o new demards. Originally re-
quired by most of the College Board niember institu.
tivns offering cogineering pro wi s, it had by 1955 been
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dropped as a requirement by most of them. It was there-
fore dropped from the program.

In 1963 the Social Studies Test was replaced by two
separale tests, American History and Social Studies and
Modern Euroj ean History and World Cultures. For a
brief period beginning in 1960 a special examination in
physics was offered for students who had studied a new
secondary school course prepared by the DPhysical
Science Study Committee (psse), but by May 1962 it
had been demonstrated that it was possible for the
Commniittee of Examiners 1o develop a test appropriate
for both the traditional and the pssc course. New de-
velopments in biology and in chemistry Lave been
reflected in successive forms of the lests over the years,
but the basic pattern established vrior to 1945 is still in
evidence.

The period since the end of World War 11 has seen a
number of modifications in the Achievenient Test in
English Composition. The first form of the lest con-
sisted of a single essay written on an assigned topic.
When it proved impossible to read this examination
with «n acceptable degree of reliability, modifications
were tried in subsequent forms. Jowever, neither an
examinalion made up of three 20-minute essays nor
one made up of four 15-minute essays proved more
satisfactory than the single essay; therefore, efforts
were made to develop substitute procedures. Between
1945 and 1960 a number of objective and semiobjective
tynes of questions were develaped and validated. Al
produced scores of acceptable reiiatility and most were
demonstrated to have acceptable degrees of relationship
to grades in linglish composition courses or ratings of
writing ability. Of particular interest was the infer-
lincar excreise, a semiobjective type of test that re-
quired the candidates to edit (between the printed
lines) an expository passage into whieh had been intro-
duced certain tyvpes of crrors. The candidates were
placed in much the same situation as they would be
when trying to edit first drafts o their own writing.
IRaters were able te grade such papers with a high degree
of reliatnlity.,

During ihe 10505 the typical English Conmosition
Test consisted of three completely objective sections
or of two objective soctinns and an indoerlinear section.
Measwhile, however, in tesponse to the urging of those
who felt that such indireet approaches to the measure-
ment of writing ability were unaceeptable, the Colloge
Board continued its eiforts to develop aceeptable cssay
examinatiors. An experimertal General Composition
T'est veas ariministered for three vears beginning in 1954,
but it proved no moare satizfactory than the essayv
examinations of the 1010s. By 1960 a Wiiting Sample,
copics of which were (ransmitted directly to the college
without centra' groding, was competing  with the
Engplish Composition Test for the eandidates” time,
The Writing Sample continued in the program until
1768,

In the carly 1960 Godshalk, Swineford. and Coffnan
1661 deonstrated that an Fnglish Composition Test



madec up of a single shorl essay, read independently by
three different raters. and two objective sections would
produce scores that were both reliable and valid. At
the same time, they produced evidenee that the one-
hour exariination consisting of only objeetive items or
of comhined vbjective and interlinear sections provided
essentially the same information to users of the scores
on the English Composition Test. Current forms of the
English Composition Test are guided by their findings.

In 1959 the Board set up a Commission on Englizh.
The Commission recognized that its first task was to
sccure a consensus among its members on the nature of
the probleias in English instructicn and on steps that
might be taken to solve these problems. This proved
to be extraordinarily difticult. By 1960, however, the
Comnission had prepared a “position paper” thal
identified three components in the teaching of English:
lterature, language, and composition. Al this level,
which wius admittedly a gencral one, it was possible for
the Commission members to agree oh a position with
respeet to subject matter. The task of defining the con-
tent of instruetion proved more ditlicult. The Commis-
ston did nol issue its final report until 1965, The repor!,
Freedon and Disciptine in English (College Board,
1965), analyzes the conditions and practices of English
teaching in America's secondary schools; makes specifie
recommendations for the improvement of English
instruetion in the arcas of teacher preparation, leaching
conditions, curriculum, language, literature, and com-
position; and advises English  teachers, curriculum
planners, and supervisors on the basic approaches and
methods necessary to accomplish the best possible
{eaching.

A reporl of such wide scope must inevitably have an
infiuence on the festing program of the Board if only
indireetly through its influence on teaching practices,
At the Mayv 1968 administration of the Achievement
Teats, a test in English Literature wwas otfered for the
first time since 1941, and exploratory work has already
Legun to determine the feasibility of oftering a test in
Fnglish Language.

In no arca has there been greater ferment than in
modern foreiga languages, and the ferment has been
reflected in the Colleze Board Achievement Tests, In
1957, recognizing the neod (0 examine BsCning skills
as well axreading skills in the modern foieige Tanguages,
the Board authorized a supplemeatary prosrion that
permitted seheols to offer their students 30.minute
listening  comprebension tests in Freneh, German,
snd Spanish, Examinations of listening comprehension
in Russion and in Ltalian and o reading test in Halian
were  subwequently offered 1 the Supplementary
Achicvement Test Program.

As of the academic yvear 196X-69, 15 Achievement
Pests were offered a< part of the regular College Board
Adnissions Testing Program: Foplish Caompaesition,
Lherature: Arnwerican History and Seoiab Studies,
European History and Warld Cultures: Freneh, Ger-
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man, Lalin, Spanish, Hebrew, Russian; Biology,
Chemisiry, Physics; Mathematics Level 1 (Standard),
Mathematies Level 11 (Intensive).

Testing dates—One of the major clenents in the
evolution of the Achievement Tests has been the shift
from a program that emphasized the testing of achieve-
ment at the end of a program of study to a flexible
program with @ numbee of testing dates distributed
over the year. The introduclion of alternale testing
dates developed originally as a means of accommo-
dating candidates who presented special problems of
one sort or another. For exangle, the end-of-course
cssay examinalions were originally administered in
June, but makeup examinations were offered in Sep-
temder. Later, a Docember administcation was intro-
duced to accommodite candidates seeking admirsion to
college in midyear. It was expected, howevee, that
unless the candidate was taking the examinations for
prac.ice he would have completed the course work on
which (he examinations were based.

'The testing dale for the scholarship examinations
introduced in 1937 was placed in April in order Lo
facilitate carly decision regarding awards, bul il was
assumed that the, ~ would bedittle handicap atirtl vtable
to testing at this lade a point in the school year. Al-
though the April date became the major administration
for the one-hour objective tests of achievement, which
replaced the essay examinations in 1942, opportunitics
to tahe the examinalions were also offered in June,
september, and December.

Increasing pressures for carlier decisions by admis-
stons oflices gradually led to changes in lesting dales
and to changes in the relationship beltween testing
dates and instruchional schedules, By the 1949-50
academic vear the tests were offered in March, May,
and Augusl instead of April, June, and September. 'The
Deermibier administration continued to be offered, but
a January administrition aad also been added ‘o the
schedule, ‘T'he March administration wae the most
popular, the typical candidate being a senior who might
be taking an examination in a subject he was currently
studyving. By the 1960s many colleges were recommend-
ing that the Achieveinent Tests be laken in December
or January by candidates applsing for adntission the
following September.

These changes in the testing dides foreed a careful
examination of the specificat(ons for the examinations.
In the case of the examaations in English compesition,
mathematics, and foreign himguages. the changes in
testing dates have been accommodated with relative
case, These exaoninations focus oy developed skills and
broad inderstandings, and students typically study the
subject for (wo or more vears in seeondary school. A
student’s seore is unlikely to e affected markediy by
the partioular sequence in which content has boen pre-
sonted, and the testing date can be considered in making
interpretations. Some of (he examinations, however,
are desipned to measure achiovement in sabjeets thid
are 1y pically taught for a single years 11 a candidate i<
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studying physics during his senior year, for example, it
may seem reasonabice to lest him in April, or ceven
March, although such a practice 'empts the teacher (0
try to "cover the book™ rapidly rather than thotoughly.
But when the test is to be administered in Deceniber or
January, serious questions aris? as 1o his readiness to
take the test.

Conmmitlees of examiners have spent rmuch time
thinking about the imiplications of variable test dates
for the Achievement Teas in Biology, Phyxics, Chemis-
try, European History, and American History. Ordin-
arily, these subjects are taught for only one year, and
the typical December or January candidate will cither
have completed his course in the subjeet in a previous
year nr find hirase!l in the middie of the course at the
time of the examination. In recent years, the decistoa
has been made to constrict cach examination in a “one-
year' subjeet as if the examination were to be taken
near the end of the year of study, and to encourage
colleges to differentiate between one-year terminal
subjocts and continuing subjects, ana to cncourage
candidates to register for cxaminations in termingl
subjects near the end of their period of study or after
they have cempleted the course. The result has been an
increasing popularity of tie May examinuion date for
cxaninations in lerminal subjects,

Construction procedures

The fact that the present Achievenent Testing Program
has evolved over a long period makes i dithicult (o
deseribe systematically how a particular test is con-
structed. Bach new form of a west to some extent reflect s
the whole history of the program. and as one ohserves
the operations, it iz often ditheult to understand the
pattern, Everything seems to be going o al one time.,
The fact is that at any particular time work may be
progressing on the evaluation of o previous iest form,
on the censtruction of the form to be used at the next
regularly scheduled administration, and on the develop-
ment of new questions for a text form scheduled for
somie years in the fature. It s posaible, for purposes of
simplification, (o separate the steps in the development
of wosingle furm of au Achicsement Fesl, but an
accurate descriprion must incude the complex inter-
acticns that aceompany a program of this deration
and complexity,

The commiltee system- Central to the Colloge Beard
Achievement Testing Program is the committee svatem,
"The ayatem rests on the assumption that o representa-
tive committee of competent school and college teachers
can construct a single examination in a subjecl matter
field thot will be appropriate for asossing the fevel of
achievement of candidaties who may have been taught
courses based on different textbooks and with some-
what different emphases. Committee memilxers are
appointed by and responsible to the Dresident of the
College Board, They work Aoy with memboers of the
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stail of Educational Testing Service in developing and
reviewing new forms of the Achievement Tests.

The first criterion in choosing committee members is
compelence. The potential committee member must
have demonstrated, by achieving status among his
colleagues, that he has a sound subject-matter back-
ground, a deep commitment to teaching, and aninterest
in contributing to tiie development of the ticld, The
second criterion 1s representativeness with respect to
the problem of transition from school to cellege. This
mearns that committee members will ordinarily be those
who are teaching cither secondary schocl seniors or
college freshmen and who are therefore aware of current
practices at these levels. It means also that an efort
will be made to have all significant viewpoints within
a subject-matter field represented on the committee.
Finally, it means that in a country as large as the
United States, an effort will be made {o have the differ-
ent geogravhical regions of the country ond the different
types of educational institutions represented. In recent
vyears, most of the comnmittees have been enlarged frem
five to seven members in order to achieve greater
representativeness.

In an attempt to balance all of the various considera-
tions, it is usually necessary (o compromise, Seldom is
it possible to achieve the “ideal” committee compesi-
tion. Howcever, the type of balance that is the goal may
be indicated by setting forth specifications for a
hy pothetical “ideal, "but not unrealistie committee of
exammersz in the fieid of physies, One member is a
college professor of gome years' experionee with the
required freshman course in physical seience in a men's
college in the Northeast who has alse devoted much
time o developing techniques for teaching the basic
concepts of the physical seiences to students who do
not interd o major in the subject. A second member s
a professor of physies at a large midwestern university
who devotes most of hix time to research and the teach-
ing of gravduate students, but who has do monstrated his
concern for undergraduate teaching by participating
in o panel responsitle for the beginning comese for fresh-
men inoa newly organized honors college. A thind
member, from a women's college on the West Coast, is

ane of the anthors of o widely adopted seconlary schor
teatbook an ohvsics, A fourth is chairman of  the
bheginning phivsics course af an institute of technology
in the Southeast, Mifth, q teacher of phyvsics in a large
public high =choot in the Southwest, has been anadtive
member of the group responsible for developing the
vase Phyeics course ol conductad one of the early
field tridds of the draft program. The sisth member of
the committec is on the staff of an independent school
it New Eoghond and his soent the previous saamer on
(e stall of & summer workshop for secondary school
phivstes teachers, The soventh meinber, o teadhor ina
rural consolidated school in North Carolina, has just
comploted a term on the execative committee of the
National Scienee Feachers Assosintion,

"The membs e of this committee will hase had differ-




12 amounts of experience on the commiltee. The chair-
i witl be someone with several years' prior experience
< a committee member who has demonstrated leader-
hip ability and broad undersianding of the responsi-
ilities of the committece. Two may be newly appointed
2 fill vacancies resulting from resignation, or they may
myve been appointed i zecordanee with the Board's
olicy of rotating the membership of the committee to
wure a flow of new ideas and at the same time suflicic -t
ontinuity t{o provide stability and expericnced guid-
ince for new members,

Working closely with the committee and assuming
cexponsibility for coerdinating the work belween meet-
ings of the commitlee is a test development associate
from the staff of Educalional Testing Service. The
assoviate who works with the physics commitice will
have been trained both in phy and in educational
neasurement and will have received an advanced degree
vither in physies or in science education, Drawing on
the resonrees of kT3, he is able (o design and monitor
research studies for the committee and to bring to bear
on the comumittee's work relevant findings of rescarch in
the fields of measurement and stience education.

Test planning —5wh conunittee of examiners works
within certain imifs imposed by the requirements of
the testing program. Since candidates must be able to
take three Achievement Tests dn a half-day testing
sexzian, only a single hour i< available for cach test, (It
ix possible to take more than three Achievemoent Tests
anlv by registering for more than one administrotion)
Furthermaore, scores on a particolar test will be repmrled
i a centext that ax<sumes that the subject matter and
the score seale for one torin of the test bear a close
correzpondence with the subject matier and the =core
seale for other active forms of that test, Thus, the
scores on the Chemistry Test in Januars of this year
should mean very much the same thing as the scores on
the Chemistry Test of Nay of last vear or of Narch
of next year.

On the other hand, cach committee of examiners i
charged with the responsibility of keeping the test
closely refated 10 the curricufums of the schonls, As
ciarricnlums <hange, the content of the fest <hould
reflect the elimges, Thus, white feats in stecessive yenrs
folow vory much the siome specificietions, iver o peeriod
af vears thore may bemarked changes

Marked chunges, however, reguire the apprnal of
the Beard membership. Tiwe hashe frooework of the
texting program has developeed ovir the years throngh
the operaton of an clibarate syvstem of choevks and
balances involving the Board staff, e slinding come-
mittees that ads ise the Prosident, and the commissions
that are appointea fram Gime (o Gme Lo study por-
tivular questions and sobmit iecommondations, 11 i< to
thiz svatem that requests for dhomges in the sahjoects
to be cavarained or for changes in the testing tinne avail-
able must be dircctod, Revommend ations for dvanges
in o~ pcciications that sould oquire g maveed increase

it costs must aleo be rcferosd aven thougd the chonges

O
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would nat violate the one-hour limit on testing time.
For example. the decisions to include an essay as part
of the English Compaosition Tesi and in include tests
of listening comprehensinn in the regular tests in
modern foreign language could not be made by the
cormmittees of examiners. Rather, recommendalions
were wmade by the commitlees and then processed
through the Board's policymaking system.

Lach committee of examiners in a content field, then,
begins iis work within a framework esiablished by the
College Board. The test o be construcied must fit inlo
the allotted {esting time, it must be reasonably parallel
instructure as well us content (o Immediately preceding,
forms, and it must conform to general budgelary re-
quirements. The commitlee of examiviers may initiate
a request for changes in the fremework. In fact, it is
ercouraged to do so il il feels that changes are desirable;
but unti! changes in the framework ar2 approved, the
committee must carry oul its work within the frame-
work.

Logically, the work of 2 committee begins with the
establishment of specifications for its test. What
categories of content should be sampled and what
cikegories of operations should students be required to
apply to the content? And what proportion of cach test
should be devoled to each edll in the grid gencrated by
the calegodies of content and of operations? These
questions need 1o be answered by ecch conunittee
before its test can be assembled.

In the jprocess of extablishing the specifications,
categories of the grid are often defined and clariticd by
referring Lo test items that experts agree are worth
aszking. "Thus, the process of building specifications is
carried on conlinuously oz commitlee members examine
the results of tests alrcads administered, as they exam-
ine items they bave just written, and as they relate
what they have come to know about currteular practices
in 1he ficld with what (hey know about testing ech
niques and procedures.

IZach committee maintains at all times a more or less
detatled set of spocifications for is test. X typical ex-
amijde ix the outlive for the Sociad Studies Test of some
vears ages which is presentad in Table 3.0, The outbine
calls for a Gt of 105 1tems distributed over 19 cate-
pories of content smd 11 categories of jrocess. "Fhe fact
that some narginal colls in the omtline are vacant ge-
flevtz the Mot that the Comonittee of Examiiers was
further along mits coneeptualization than i s amples

mentation, Fach year the committee examines e con-
tent specifiontions in rdation bo schat 3= known of evoly
ing curriculums in the schools amd makes whatever
modifividinns appear neeessary Lo keep the test mepre-
sentative. I as sometimes hag pens, there are revolu-

~chinol a

tionery chonges occurring n curriculanms,
comittee may conclnde thad aonagaor chonge e spevi-
fivittioms s warrantod, (0 ses it ray recoramend that a
new fesChe introduced Teswas ehrougin sach o rrees <
thirt the Fovel Fand Lesel TN alicieari s Pests were
introdoced in 1961 as replacor ents 1o the eats n
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Intermediate and Advanced Mathematics.

The specifications for a test include more than a vlan
for sa:npling content. In addition, theve are slatistical
specifications that insure thay the test wiil be appro-
priate in Jifficully for measuring the cwndidates who
tre la talz the tesl.* Specifications also include pro-
visions fur including equating itemis so thal scores on
the new fortn of the test may be mad» equivalent (o
scores on previous forms. It is the responsibility of the
w3 ossociate working with the commitiee to recom-

*Further discussion of s*atistical specificatici. appears
later in this chapter,

mend statistical specifications that will inscre that the
test fits iinlo the total program.

In addition to setting specificalions, the commitlez
of examitcrs is responsible for wriling arnd reviewing
test items, for revising items on (ke basis of information
provided by a special experiinental administration of
the items (pret ting), and for approving items thai
are to anpe . in each new form of the test. At a typical
meeling, all of these functions will receive attention. In
additicn. committee members will devole mauy hours
between commillee meetlings Lo wriling and reviewing
iteims.

"The meeting is likely to begin with an examinatinn
of tue analysis of a previous form that has been pre-

Table 3.1

Erample of a tox cadline for on Achicroment 1'est (Social Studics)*

T Proc ('s_ﬁ ;.‘vguri(‘s** T
Content categorics — = — —_— — - l r(‘{f}r IJ;J
AJ 13 (V] I« ¥ G H-1] H-2; H-3| H+4 conten
—_ ] ] I
U.8. histocy-- 3
1300 - 19562 6 2 o 3 1 44 164
1862 - 1200 2 1 1« 1 1 1 2 95
1860 - 1865 2 1 3
1790 - 1860 7. 1 1 5 143
1775 - 1790 4 4
Coloniul 1 1 2
American gov't. | 2. 3 A & 8 4 19»
U. S. geography 2 2
World history 4 & q 1 n f i 1%
Ancient history 1 1 1 i 4
Medieval lusiory 1 1< 1 1 4i
Iinglish history 1 l a ‘ 1, 2.
Mod. Eunr. hist. I 1 4 2 l 1 8.
Comparative gov'i. ! 4) P 1 1
Feancinics 1 2. \‘ 1 1 5
Economic history 6 6
Cont. world affairs i- o ‘ 2 3 65
World geography 1 1
Gen.ral social ' !
siudies concepls ! 2 2
e — l» b - ———t —_
Tl by | 1
mental process 8 30 19 L 2 7 4 12 0 i3 14 0 109
| [ VORI SRS S

*Eidrics in the cells indicate hos' nany items were elassifier]l by each mental proces< and each confent category. Circled
entries indicate the namber of items receiving a secondary classification in a colf in addition to a primary classification in

anoth r celi.

Process Categoris: (A Understanding of fundametal tornis and coneapts; 13 Acquaintance with basie facts; (Cy Abllity

to relate concents ta facts; A Vaderstaoding of basic trend<; () Understanding of cause and effect relation ships; (¥ Un-
derstanding of meansoends reiationships: (0o Understanding of attitudes and motivations; (H-1 Ability to comprehend
direct commuanicadion; (1.2+ Ability to analyze, inteipret, and extrapolate: (H-H Ability to apply ap ropriate cutside
inforinatio ¢ (H-4+ Abiiity to cveluate in terms of external criteria
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pared by the Statistical Analysis Division of ETS. The
tesl analysis provides information regarding tlie extent
to which the fest actually met the slalistical specifica-
tions. Such items as the f{ollowing can he answered by
referring to the data provided in the analysis: To what
extent were candidates able 1o complate the test in the
time ailoited? Did the test meet 1he established stand-
ards of reliabiliiy? Was the test appropriate in diffi-
culty? Did it 1roduce s 1tled scores within the desired
range? Di-l each item contribute appropriately in terms
of diffic ity and discrimination to niceting the statistical
specifications of the tesi? IT the answer to any of these
questions is *mo,”” was the fault in the test specifications
or in the attempt to fill them?

Somelimes the examir ition of the test analysis leads
to a modification of the specifications. At etie’ (imes
it leads to new insights into the ways of meeting the
specifications. Sometimes the committee concludes that
there is necd for a yreater number of ilems of a certain
type to permit greater flexibility in mecting specifica-
tions. This 1neans thal additional items have to be
included in item writing assignmenis. Inmany instances
an examination of the test analysis reveals thal every-
thing is in order and that the committee may proceed
with the knowledge that previous specifications were
adequate and have been met.

A typical committee meeling will als» include the
selection of items for a new form of the test. Usually,
the £18 associate will have brought to the meeting a
collection of pretested items assembleri to test specifica-
tions. It is the responsibility of the committee to
examine and approve each question. In some cases, the
item analysis data from tke protesting indicates that
items may be improved by judicious editing. It other
cases, a corrmittee member may raise questions about
the content of an item, particularly if in reviewing it
he has been attracted to one of the optiens intended
to be incorrect.,

The process of reviewing and approving items for a
new form of the test may require a longer or shorter
period of time depending on the subject-matter area,
the expericnce of the particular committee (new com-
milice members may require time to becoine familiar
with the reviewing process), and the extent to shich
the pool of available iterns has made possible the
assembly of a high quality dralt form. In any case, this
task must be completed to mect puablication deadlines
of an ongoing {ext program, and many tinmes commit-
teex work long into the night to complete their task.

At the committce mecting, time will alse be given to
reviewing items that have not yet been pretested.
During the period since the preceding meeting, cach
committee member will have wrillen a numbcer of test
items. Writing assignments are (ypically made in rela-
tion to three considerations— the arca of specialization
of the comnmittee member, the categorics of test ilems
alrcady accumulated as a result of the work of the com-
mittee in previous years, and the extent to which the
committee is in the provess of experimenting with new
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types of items. The newly wrilten questions ray have
been distributed in advance so that committee members
may review them before coming to the meeting. At the
committee meeling the judgments and suggesiions
for editing are pooled and a final decision is made re-
garding cachitem It may be discavded as inappropriate
for the test. It may be approved, either in its original
form or as cdited, for inclusion 1 a pretest. Or it may
be referred back to the writer for detailed revision.

The range and depth of the discussion of individual
items cannot be adequately described in a book of
this ntature. The reader is referred to the film, One in a
Hundred, produced in 1966 by the College Board and
ETs, which describes the history of a single question
through two committee meetings. It provides a demon-
stration of the central position of committee judgment
in the item development. process. Al the same {ime it
indicates how the pretesting provides an independent
check on the judgment of the commitltee,

Curricuhin bias in the Achievement Tests*

A particularly difficult challenge for the College Board's
program of Achievenient Tests is the varieiy of content
and curriculums in American secondary schools today,
This variety, which has always characterized American
education und is a natural consequence of a traditional
philesophy of local autonomy and control, was further
spurred by the faunching of Sputnik in 1957—an event
that accelerated changes in mathematics, |, hy<ies,
chemistry, and biology curriculums, and also in
humanities, but not to the same degree.

It became clear that to accomniedate students in any
of the new curriculums, the Achievement Tests would
have to change to reflect curricular imovations as well
as the broader understandings appropriate to all cur-
riculums. At first it was thought that a separate test
would have to be built for each course—in the new
psgc Physics as well as in traditional physics; in the
cneMs and s curriculimis as well as in traditional
chemistry; in the Bloe, Green, and Yellow versions of
the Bses curriculum as well as in teaditions] biolagy:
and o on. Sepirate tests were in fac! constracled for
students of prse Physics and were oftfered in March of
1959, 1960, and 1961,

However, the existence of iwo lests in phvsics proved
(o be confusing--some students tock the wring test,
and mistakes could not be readily detected. 1t was soon
recognized that it would be possible to construct one
1 st for cach field that would be ""fair” to students of all
the widely used aid identifiable curriculuins in that
field. One possible approach was to define i “commen
core’" of knowledge and abilities basie to all curriculums
and to restrict the text to this common vore. However,
ihis approach would tend to noglect the content in each

“Fhis section on corriculum biag in the Achicvemont Tests
was written by Withiam . Angoff.
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curriculum that made it distinetive and that, its pro
ponents maintained, rendered it superior to other
caurses in that subject.

An alternative and decidedly preferatle approach—
one that has been discussed by Fornoff (1962) and
adopted in the Board's tests—is (o include in the tests
items drawn not only frem a common core but also the
content specific to the various curriculums, The intent
was (0 avoid giving an advanlage to students of ary
one curriculum. Specifically, this means that each test
should contain items representing each of the different
curriculums, pitched at various levels of difficulty, so
that students of equal ability but enrolled in different
types of courses will earn the same scores on the test.
("Equal ability’ is taken operationally to mean equal
scores on sAT-verbal and mathematical sections and on
a set of items that are judged and {ound to he equally
appropriate to students of all the different courses.)

In the test development process, a conunilice of
examinrers faniliar with the different cours2s in a given
subjxct evaluates the proposed items in terms of their
appropriateness for different courses. Sometimoes pre-
test data indicating how students of different courses
can be expeeted to perforin on an item are available.
Items are then chosen for inelusion in the test with the
goal of effecling an ove.all balance amang the courscs.
After the formal administr: ‘ion of the test, abcut 10
teachers of each of the major courses in the field of the
test judge the appropriatencss of each item for the
course they teach. A core of items judged highly appro-
priate by the teachers of all the courses involved is then
identificd. Samples of students, cach representing one
of the courses. are ~clected”, ard four scores are record.-
ed for cach student: sar-verbal score, sat-mathematieal
s~ore, the score on the total test, and the score on the
core of items judged to be equally appropriate to all
courscs, A covariance analysis is then performed on
total score, controlling on SAT-V, SAT-M, and the common
core items. In those instances where the differences in
the adjusted micans are found to exceed a specified
maxirium number of points (for example, 15 ccalud
score points), special interpretive material is prepared
for test users ennouncing this facl and suggesting that
these differences be taken inte consideration in dealing
with the scores. The results of the analysis also provide
feedback information for the test developers sa that
they can improve the next forms of the test.

As time went on and it became clear that the tests
were not seriously binsed against sturdents in the various
vurriculums, the judgment was made that the formal
analyses described here need not be conducted on cach
new test form. More recently the practice has heen to
carry oul the analysrs about once every two years to

*T hese samples are defined on the basis of the stadent™s aw

report, at the time of testing. of the type of course in which
he is enrolled, Studics of the accuracy of the students'
sell-reports have shown an agreement with the teachers
of their courses ranging from 66 pereent Lo 98 pereent,
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see whether the test development prozess is still in good
control, The results of a study of all the forms of the
science tests introduced in 1967 indicate that in no case
did the adjusted means for the special (or new) curri-
culum differ from the traditional curriculum by more
than 15 points. In the 12 analyses conducted, 9 showed
differences of less than 10 points.

Obviously, the procedure of testing for bias is pos-
sible only as long as tha different courses in a subject
are distinct froin one anothier, As time passes and the
teachers in the secondary schnols seleet what they judge
to be the best of cach curriculum, the boundaries be-
tween curriculums tend to blur, Students are no longer
able to identify their currieuluin and it becomes in-
creasinglv difficult to cssociate particular items with
particular curriculums. The consequence is that formal
analyzes of bias such as the kind desciibed here will
become virtually impossible, atlesling essentially to a
growing maturity in educational practice.

The quality control system

Primary responsibility for determining the content of
College Board Achievement Tests rests with the Com-
mittees of 1xaminers who represent the schools and
colieges that make up the College Board. As indicated
in the preceding section, these committees devote
much time to setting test specifications based on an
analysis of the field to be covered and what is known
about teaching practices throughout the country. How-
ever, there is no guarantee that a particular test iten
written by a comunittee member or by a special item
writer will actually serve the function it is intended to
serve. A newly written test itemn is a proposal to be con-
sidered rather than an accomplished fact. The writer
of the Htem—and the commitltee members who have
suggested revisions and finally approved the polished
prodict —have judged @) that the item is appropriate
it difticulty, b)) that it is unambiguous and therefore
understandable to any candidate who has mastered the
skill or knowledge being tested. and (¢} that it repre-
sents a legiimate question to ask—that is, that it be-
longs in the content universe for the subicet arca. It is
the purpose of item analysis procedures to examine the
soundness of these judgments.

Each of the test in the Achieveinent Test series is a
onc-hour examinaiion, designed to assess the achieve-
ment of Lirge numbers of candidates wha differ widely
in their levels of achievement and wha are applying te
colleges that differ markedly in their requirements for
admission. Beeause the fests reprezent a compromize
among the many levels and kinds of uses to which they
will be put. one cannot afford the luxury of many items
that are so casy that they will be answered correetly
by almest all vandidates or =0 dificult that almost none
of the candidides mark the correet answer. Such items
would Dbe mare appropriate for tests designed for
restricted purposes—-for example, to certify  specific



levels of achievement for students 2p;lying to a single
college. The primary purpase of a College 13ocard
Achievement Test is to indivate the relative achieve-
ment of the eandidates— thai is, to differentfiate among
candidates and to indica‘e. which have learund the
most and which have learaed (he least. Very casy or
very diflicult ilems do not contribule to this purpose
and therefore must be eliminated regardless of their
value for other purposes.

It is important 1o know that the item ilself dis-
crininates—that is, that it is answered correctiy by
candidatcs who are “geod” students of the subject and
incorrectly by those who are “poor” students, An item
may fail to discriminate either because it is teo casy or
too difficult, because it is ambigucus or otherwise im-
proverly written, or because it does not belong in the
coenilenl universe for the test. For example, an itemn
covering aa obscure point treated in a single, recently
published textbook might be missed by a majority of
good students and answered correctly by relatively
poor stedents whe happened to study the parlicular
textbook. Or an item might be so worded that good
students with knowleAge of a particular complex con-
cept might find fault with the intended answer and
hesitate to mark il while students with a superficial
krowledge of the concept might have no reason (o be
eritical of the intended answer and so have a greater
chance to select it.

To determine the dificully and discriminaticn of
items propose § for the Achiescment Tests, items are
pretested by adminislering them to studer ts similar
to those who will be candidates in the Admissions Test-
ing Program. Ideally, hicms should be fried out on
random samples of Lhe candidale group; however, in a
program us complex as this it is difficult to d«fine the
candidate group, mruch less to sample within it. The
group changes from year to year as new instilulions
begin requiring the tests. Furthermore, there are dif-
ficult logistics protlems. It has proved convenant and
feasible, however, to define a siandind roference pr;
tion and to refer pretest siatisties to the standard
population by a process of item equalirg. Pretest sam-
ples are obtained by eplisting the cooperation of schools
and colleges that tesch courses at the level covered by
the examinations and the results are related to the
standard reference population by including in cach
pretest a group of test items 1hat have beew used in
the program and for which indexes of difii-ulty (deltas)
for the standard population are already knowa. A
scalirrplot relating the delta values observed in the
pretest sample to the delta values for the standard
reference population is then used to generate an*'equal-
ing linc,”” and this line is used fo estimate standard
indexes of difliculty (“equated deltas”) for the new
items being pretested (see Chapters I and 1.

The item statistics obtained through pretesting are
used Lo evaluate and select items of a cerinin level of
difficully and discrimination to insure that this form
of the test will be reasonably parallel to provious furms

Yo
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of the test. Following the use of a ncw test forin, a
quality control check is made by preparing a test
anafvsts, described in Chapler 1. This procedure in-
cludes, among other things, an item analysis, the results
of which niay be compared with the estimaies based on
pretest data at the time the test was assembled.

An example of the item analysis form is presenied in
Table 3.2, which is a copy of the computer outpul for
two different analyses of itein number 71 in the May
1983 Fhysics Test. One analysis was based o a sample
of 570 candidates who had compiecled a sccondary
school physics course using one of ie generally avail-
able “traditional” textbooks. The other analysis was
based on a sample of 370 candidates who had studied
ihe texis prepared by the Physicel Scieree Study Com-
mitlee [pssc). (It should be mentioned here that at the
time of this writing, item and test analysis samples are
considerably larger than in the carly 1960s. Currently
they vary in size from a minimum of about 900 cases
{o a maxinwuum of about 2,000 cases.)

In ecach ease, the analysis was carried oul as fcllows:

1. Test papers were scored using the hey certified hy
the Conmitice of Examiners and total {“crilerion™)
scores on the test were translated Lo a standard score
scale with a mean of 13.0 and a standard devialion
of 4.0.

2. 'The papers were divided into five cqual groups
Dased on the (otal score, and the number in each
groap giving each response was determined.

3. The average slandared (Cerilerion”) score of candi-
dittes miarking each 1esperse was computed.

4. An index of discrimination ind two indexes of dif-
ficulty we e determined.

5. An Index of diflicully for die “standard™ group
tthe "equated delta™) was estimated.

The results of such an analysi=s may be clarified by
examinirg '[able 3.2, The frequencies of response for
ca<h ojition for each of tae five groups are reported in
the table ocerpying the eentral portion of Lhe reporting
sheet. For examyple, for the sample of 37 - "traditional™
candidates, therc were J#in cach nfth of the distnbu-
tion. In the lew fift, 11 s dents omilted the ilem—
that ig, they did not mark an answer but did mark an
answer to one or more subsequent items in the test.
Ten marked option Ay seven, B: five, Co ten, 1 and
ten, F. This acconnted for A3 of the 71 candidates in
the lower fifth. The remaining 21 are clawified as
“nut reached." Since they marked neithes this item nor
any subsequent item, it is assumed thet they did not
have time to read and consider the item. Sinilarly, in
the high fifth, b cmitted tie item; 1 marked A: 45, B:
1. Co3, D and 4, K. Filleen were classified as ot
reached.”™ There ix a sharp rise in frequency ot riaht
answers from 7 in the low Gth ta 15 in the high fifth,
and in generel the frequency of wrong answers decreases
from low to high {ifth.

The two-row strip at the bottom of ihe sheet cone
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Eramples of itewm analysi- compider oulput
(Item 71 of College Board Physies Text, May 1963)

Based on candidales studying “traditional” physics

mwno 71 CARDNO 2 sears §515 1est PHYSICS rom MAY 1963 easen 370 DATE TA2ULATID
RESPONYE CODE Qe Ny I Wy = ~ e
omit 11 7 9 4 5
EDUCATIGNAL li A 10 8 5 2 1 ITEM ANALYSIS
TESTING 8 7 11 13 22 45 1650 OUTPUT)
[ ]
SERVICE < 5 7 4 3 1
b 10 1 4 1 3
£ 10 16 10 15 4
TOTAL 53 50 45 47 59 PR
FORM ASEN OMIT A [ 4 [ E Mrgra Oy scale Ay CRITERION
MAY 63 ‘ 370 36 26 | 98*% ([ 20 1% 55 13.2 .
T1EST CODE ICIZ N 8 v, [N e Mo v, 1ot [ [ I'm
TRAD 71 12,0 | 10.6 {15.6 |11.4 | 10.3| 12.4 | .69 .39 14,3 | .62
Based on eandidafes studying vesc physicx
mwrno 71 cwone 20 sy 5th nyr PHYSICS rorw MAY 1963 esen 370 oatgtapvutio 10 02 63
RESPONSE CODE o Wy { N ] N Higm ]
- 1
omT 10 14 11 7 4
EDUCATIONA! A 17 8 5 4 1 ITEM ANALYSIS
TESTING L] 4 8 18 22 45 (550 OQTHT)
SERVICE < 5 2 5
° 3 8 1 1
€ 14 8 11 16 10
Tomal 53 48 51 49 6L | emermimoen
T Tom T [ has [ o1 T i 3 i i Vi JSewen Jas TFToN
HAY 63 | 370 46 3 97% | 12 13 I 59 13.2 I “
RS Clak } W NG [ % ~, " v, T e, v . T o "B
PSSC 71 11,7 (10.1 |16.0 | 9.8 |1:.% ; 12.8] . .37 | 14,5 .68 ‘
g
ERIC .
72

10 07 63



E

tains summary data. The correct answer, B, was marked
by 98 candidates with an average “‘criterion’ score of
15.6. In rontrast, the average “criterion’ score {total
west avore converted to a standard score scale with
mear: = 13 and standard deviation == 4} of those mark-
ing wrong answcrs or omitting the item range from
10.3 to 12.4. The mean “‘criterwon’” score (Mrorar) of
these reaching the item was 13.2. Sixty-nine percent
of the candidates were in this group (Prorar). The
remaining 31 percent did not reach the item. Thirty-
nine pereent of the group marked the right auswer (P+),
which provides one index of difliculty.

'The second index of difiiculty is the observed delta
(A¢), an index expressed 1n terms of the standard score
criterion scale. It represents the normal deviate on this
scale at which the ordinale separates the percentage
(F-) marking the item correct frem the percentage
missing the item, after an adjustinent has been applied
t ; take care of any discrepancy between the ability of
the group trying the item «wnd the group not reaching it.
Tlie scale for delia is inversely related to the scale for
P+. That i to say, the more difficult the item, the higher
the value of delta. If all candidates in the sample iry
an itern, a delta of 13.0, for example, is equivalent to
50 percent marking the correet answer; a delta of 9.0
is equivalent to 84 percent marking the correct answer;
and a delta of 17.0 is equivalent to 16 percent imarking
the correct response. In the case of item 71 of the
Physics Test, 39 percent of the group reaching 1he itein
marked the correcu response. The delta corresponding
to 39 percentis 14.1, 'The reported delta, 14.3, represents
an adjusiment for the fact that the group reaching the
item had a mean criterion score of 13.2, slightly higher
than the mean eriterion score of 13.0 for the total sam-
ple. The fact that the della is higher after adjustment
reflects likelihood that the item would bave been more
dificult for *Le total group thum for the group that
reached it.

The estimated delta for the College Board standard
group (“equated” deltar is entered just above the delta
computed from the data. It is 16.2. This means that
the itemn would have been more dithicult for the standara
reference groun than for the item analysis sample and
reflects the fact that the itewn analysis sample was more
able.

The ndex of discrimination, the biserial coctlicient
of corre.ation (ry;.), is entered at the extreme right. It
is .62. There i< a space above the biserial correlation for
identifying the criterion. If there is no entry, it is
assumed that the critrrion was the total score on the
test.

The item analysis based on the pssc group docs not
difler appreciably from that based on the "traditional”
group. There are small diffcreness in the figures, but
they are not different from those one comes {o expect
when similar scomples are compared. It is therefore con-
cluded that this parlicular ilem is equally dithicult for
both regular and pssc candidates.

It can be seen fren Table 3.2 that the item analysis

Q
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prevides the test writer with considerable information
about students’ responses to the items he has writlen.
This particular analysis sirongly suggests that the item
is suitavle for the test. It is difficult, but not extretnely
s0. All options are funciioning properly, and there is no
evidence of ambiguity. The item discriminates sharply
betweea high-scoring and low-scoring candidates, not
only within the “traditional” physics group but also
within the pssc group.

The use of the tolul score on a test as the criterion
for item analysis has often been criticized, It is argued
that the use of sueh a criterion could lead to a kind of
inbreeding through which gradually « narcower and
narrower aspeet of an area is measured. Ideally, it is
argued, each question should make an independent
contribution to the measurcment of the total; therefore,
the best item is one which has a low corrciction with
ather queslions in the test while measuring some im-
portant a<pect of the criterion performance.

This possibility is recognized in the ETs item analysis
procedure and from time 1o time criteria other than the
total scores on a test may be used. However, it should
be noted that in the censtruction of College Roard
Achicvement Tests the ilem analysis procedure is used
as a supplement to, rather than as a substitute for, the
judgment that the item is an appropriate and useful one.
Generally, the question being asked by the teut writer
is: “'Is the biserial correlation for this item high cnough
to preclude the possibility that it is ambigious or
irrclevant?” This is quite a different question from:
“Of all the items that have been written, which have
the highest biserial correlations?”” Iem analys’s is used
tc elininate from the item pool or mark for revision
defective items, not necessarily to determine which
items shall be selected for a test.

Carl Brigham, who with Cecil Brolyer was respon-
sible for devising the item analysis procedures apylied
to College Board tests, recognized thai the item-test
~orrelation is a usefu! index of the item's discriminaling
power, He had constructed the sat-verbal aptitude test
for the purpose of predicting performance in lileral arts
colleges, particularly in English claces, He therefore
carrjed out an item analy=is in which he cortelated the
antonym items in Form ¢ of the <am with grades ob-
tained in English six months after the administration
of the test. The results were compared with those
obtained from the analysis against the total score on
ihe test. His conclusions read:

More important than the range of biserial r's, how-
ever, is the fact that these itemis derive thenr validity
from exictly the sane traps or from the same charae-
terislic item patlern which indicated their validity
whent the total score in the schiolastic aptitude test
was used as a criterion. Changing the crilerion did
nof afler the patfern of the item charts materially.
{Brighan, 1932, p. 3553.)

Ifone is attempting, by a purely empirical procedure,
to construct a fest that will predict performance of a
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comt’ _ anrld nol very well understood <riterion, a
nre o ef item analysis based on correlations with an
external and independent measure of that criterion
may be the only justifiable approach. But when one is
evaluating test i:ems that have been judged appropriate
in terms of their content for inclusion in a test designed
(o assess achievement in an academie field, the total
seore on a wepresentative sample of such questions is
likely to be a highly satisfactory eriterion. It is assumed,
of course. that svstematic studies will be made of the
relationship of the total score criterion o whatlever
othice vriterion measures ray ve available. Usually, the
information obtained from studics relating reasonably
relialile 1est scores 1o other performance criteria is mors:
definitive than that obtaincd by carrying out item
analyses against performance  critoria, particatarly
when there are, as in the college admissions situation,
as many criteria as there are colleges and schnols within
e cotleges.

This position is strongly supperted by data from a
study that compared various methods of itein sclection
for the Law School Admission Test (Olsercand Schrader,
16331, The (est in its original form consisted of a num-
ber of different subtests, cach created on the basis of
rational judginent and then refined  through item
analyxis provedures using the total score on the subtest
as the criterion, The toial testing time was apjrox-
imatedy six hovrs. and it was decided to attempt to
<horten the tes by sdecting from the tutal pool of
questions those most predictive of pecformance in law
schonls. In (his situation. the external criterion for item
analyvsis did not pove to be superior for this purpose (o
the internal eriterion.

Item analysis, then, is used at (wo points in the test
development process—at the pretest slage 1o assess
the approprivtencess of questions for uxe in a test form
and at the final form stage (o reveal the extent to
which statistical specifications were met and Lo olitain
a final check on the adequacy of the pretest analysis.
In addition, certain data are obtaired that are uscful
in evaluating the test as a whole, A score distribution
ix prepared for the (otal group of candidates taking the
wst. Relianility coeflicients and standard cfrors of
measurement e computed. If there are part scores, or
if 1t ix desired Lo siady the relationships of scores on
the particular Achicvement Test to other measures,
acorrclation table is prepared. Finally, certain opera-
tions are performed to oblain estindtes of ithe extent
to which speed is a factor in deteomining performance
on the test. Test data, together with a summary of the
item analyveis data, are included inoa lest analysis
distributed to those responsitde for the various stages
in the test development process.

Faxamples of the test analysis data for the May 1963
form of the College Board Phyvics Test are presented
in Tables 3.3, 3.4, 3.5, 4.6, and 3.7. "Fable 3.3 confains
the distribution of scores for the candidate group of
0378, T also contains sumary ~latisties and the
croversion parameters for fransating raw scores o

scalcd scores. It can be readily determined that the
lert was relatively difficalt for the candidate group.
The mean score on the 75 {tems was 26.40 (where the
seoring formula was R~ W 4). A test of middle diffi-
culty veould be expected to produce a nean score of
appreximately half of 75 or 37.5. On (he other hand, if
admicrions decisions based on Achievement Tests in-
volve primarily scores in the upper half of the distribu-
tion, this positively skewed distribution is cnaceeptable
one. The interpretation of data of this sort depends on
knowledge of the centext within which the test is to
be applied.

It will be recalled that there were (wo Htem analysis
samples, one for traditional” candidates and the other
for rssc candidates. The reinaining data of the test
analysis are based on these samples. Data on reliabitity
and speededness are presented in Table 3.4, additional
dota on speededness in Tables 3.5 and 3.6, and a sun-
mary of the item analysis resulls in Table 3.7. Data
sim'lar (o these are reported for each new test form of
cach Achievement Test and the results studied by
cammittees of examiners as they determine whether
or natl Lo chunge specifications for the (ests,

Scaling aud equaling the Achierement Tests*

Because the Achievement "Fests are administered only
to those candidates who cieet to take them, special
problems unlike those of defining the scales for the
Scholastic Aptitude Test are envountered. In order to
define the scade initially for the sat, which is taken by
virtually all the candidates in the College Board Pro-
grans, ot was only necessary to set tie raw score means
and standard deviations for the entire candidate group

{ that time at the =ame sealed score values for the two
parts of the test. However, because of (the self-sclection
that is characeteristic of the groups taking the Achieve-
ment Tests, 1 ia observed that candidates who take
some tests are Gypically of higher ability, or more
Jispersed in ability, as measured by the sat, than are
candidates who (ake the other tests, This being the
citse, 10 seemed reasonable (o set the sesle for cach of
the Acthievement Tests in such a way as to refleet the
ability of the group taking the fes(, af lepst {o the
extent that the saT is relevant o or correlates with
that {est. The opwerational method of deing this is to
extimate for cach test the mean and standard deviation
of raw scorcs that would have boen carned on that test
by a specially defined subgroup of candidates taking it
and then to set the estimated mean and standard
deviation at 0O and 100, respectively. This (vpe of
scale definition aso specifies in the following way the
sense in which fhe scales for the different Achievement
Tests are made comparable: Each of the scales for the
Achievement Tests iz set with a mean of H00 and
standard deviation of 100 for tae hypothetical suh-

“Thiz section on the scaling and equating of the Achicy emant
Testa was written by Williom T Aogofl,




Table 3.3

Erample of seore disdtribulions apd conversion datu reported
i test aetlyses of Achicrement Tests (Physies Test, May 15965

TEST ANALYSIS EEPUL.T FORX

Test College Entrance Examination Board Subject _Achievement Form ____
Taken by Board May candidates Date _ May 1963
Project ______ Jeb
Physics
Har tandard P::—rcent ile Few Stardard T‘ercvenule
s lank of a Rark of
Score Score f b P Score Score £ " .
X Y ower Liriy X Y Lower Linmit
of Interva of Trterveai
72-75 800 2 99.98
68-71 8C0 6 99.9
64-67 800 15 9%.8
#0-63 799-8L0 48 99.2
56-59 769-791 98 98.2
52-55 7L0=-762 155 96.5
48-51 710-732 259 33.8
44-47 681-703 379 89.7
40--43 651-673 563 84.4
36-39% 622-644 625 77.7
32-35 592-0615 862 68.5
28~41 563-58% 1054 57.3
24=27 534-55¢0 1151 45.0
20-23 504-526 1262 31.6
16-19% 475-497 1100 19.8
12-15 445-467 894 10.3
8-11 416-438 559 4.3
4= 7 386-408 274 1.4
0- 3 357-379 132 0.0
9378
:‘:x = 26.40 Cenversion lata .'-!x =_ Cerversion lats
o = 12,42 Converted to Beard standird cx =__
scale through scores o 25 .
M,'/ = 2% |ttens in comron with an .
earlier tarm, )
o =___91, e,
Yy v
de=2§,13 AT

(75 itcrs)

Y = 7.3637 X + 356,8229

O
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Table 3.4

Fomple of data o relfahility, intercorretations of seelions, and speodediness of seetinns
reported in test analyses of Achicvement Tests (Physics Test, May 194.3)

Test Colleg> Entrance Examlnation Board Subject Physics _ Jorm B

— 370 each

= rtou
Descriptior of Sample: N ~BIoUP
Spaced saaples
Scoring Formulae and Religbility Coefficierts for Sections
; Scoring | Relia-) e Scoring | Relia-] o,
__Eectiun of Test Formula § bility SEmeas. Section of Test Formula bilityﬂ bE‘meas.
Sample:
Treditional R-w/4 . 868 4.52
PSSC R-W/4 . 889 4,44

—4 —

1 -

s#Adaptation of Kudcr-Richardson formula (20).

Intercorrelations of Sections

Section

Speededriess cf Sections

Section .vv.vuv. | Tred.) PSSC

Fer cernt com=~
pleting test, | 42.7 { 51.1
Per cert com-
pleting 75 per
cert of test,, | 94:3 ] 95.1
Nurter of items
reached by 80
per cent of
the cardidates 66 67
Tetal nunber of
items .,e,p...] 7% 75

6! Q
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Table 3.5

Erample of detailed data on speededness reporled in fest analyses
of Aclicrament Tests (Physics Test, May 1563, “traditional”’ sangple)

group of candidates for whom the ineans and slandard
deviations on hotly sav-verbal and sar-mathematiceal
are H0 and WHL respectively, for whom the verbal.
mathematical covariance i< L0000 wnd who are ade-
qguately prepared to take the testin that subject. For
the foreign linguage Achievement “Tests further restrie-
tion< are made in terms of the number of semesters of
study ineach bingoage, as will he deseribed below. Thus,
the seades for all the st in the Advaisions Testing
Piogram  the a7 as well as the Achicvement Tests

are comparable in the sense that their means and
standard deviations sire all fived at the same values

O
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Test College Entrance Examination Beard Subject _ Physics Form
Section _Iotal Traditional Sample Number of Items 75 (5-cholce)
Riw ol n] o vl el alo|l al o]l n{e]aloln [Score R W ¢ KK
AR HE RN R
S el al sl 2zl &l 2zl slzlglgleta Ro. of No, of Yo, of Ko. of
score i v o i £ ITtems | £ Ttems | ffTtems | €)Items | f
60-63 / 2 2| pa-nz o2
7
56-59 / 2 5 7] €0-63 71 56-59 2
~ 51-53
52-55 1 1 3 el 56-59 7t 52-55 3
48-51 / B 5) 52-55 | 9| 48-51 | 5| w-18 | 3
44-47 / 1 3 71 12 21] 48-51 231 44-47 16 33-35 3
= 4 — !
40-43 / 2 ! 1 5 4] 10 23| 44-47 29| 40-43 12 30-12 /] 30-4
| / — |
36-39 5 4 Ed 3| 10 31§ 40-3 39| 306-39 320 27-29 100 27-29
OGN DI S W — 1 il
»}—2:35 / L 1 A I 4uy 3b-19 47) 32-35 314 24-26 7| 24-26
28-31 ool sl 7l o1o] el s 43| 32-35 [ 52 ¢8-31 1564 21-23 | 12| 21-23
4 -4
24-27 ) ) ol sl aol 10d 48l 28-31 { 45 24-27 41 18-20 | 25 18-20
v 5
20-23 ’ 2 3 1 7] € 8 3 3 33| 24-27 48] 20-23 55| 15-17 241 15-17
16-11 // 4 3 4 8 6 7 4 7 43| 20-22 0} 16-19 52 12-1¢ 32| 12-14 19
12-15 1 1 4 3 3 1 3 4 2 6 34| 16-19 23| 12-15 23| 9-11 41 9-11 25
8-11 1 3 4 31 Rape-d iyl 22| 12-15 5 g-il 15 6- 8 50 ¢- 8 30
- Vs — U
4- 7 J 1 1 1 1 1 1 6 8-11 2 4- 7 3 3- > 53 3- 5 43
—4 _|__< -
0- 3 1 1 1 1 4 4- 7 2 0- 13 1 0- 2 [103] G- 2 212
Totel ) 2| 2] 15| 24] 24) 43] a1l 69 co] 89 30 70 370 370 370
Score = R-W/4 Mean 27.82 35 35 26.59 9.38 4.69
Fhysics, traditionat sarple Standrrd Deviation 12.43 11.18 9.91 8.71 7.13
—L - —

500 and 1003 for the hypothetical subgroup,

Fhie equations that are used for estimalting the per.
formance of the hypothetical subgroup on cach of the
Achicvement Tests are quite similar to those that are
vsed for equating, The principad differences are these:
first, the scaling cquations reguire only a single estima-
tion of imean and variance for cach test, rather than two
cstitations, as in cquatineg cone for the new form and
one for the old firmis ane cond, the sealing equations
makese of <av scores, roher than seores on common
item material, in adjusting for differences belween
Eroups,
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Tabie 3.6

Erample of detailed data on speededness reporled in test analyses
of Achicrement Toests (Physics Test, Muay 1963, PSSC sample)

Test _Coliege Intrance Exuminativn Beatd S et Physofy Form
cection Jotal R I'ss e _ Nupher of Itens 75 (5-chylew)

R+W o | o] 2| | oAl o ~] « ol lel =] n—kcaru R w 0 KK
A A IR g s s R B —
IR IR IR I R R I N T I I RS No. of No. of YNo. of No. of 7

‘core B N I T U Tl I R T sl Il T T R I B £ £ | Itemn filteas £]Itezs !
-
- <
6)=-73 A ] Lf 7u-74 1 42-44 1
b4-68 i | 2L 2fos-09 { 2| s2-55 ] 2| ss-a1 | 1
| 59-43 _T_ R sl slen-on Lal coest | 71 36-38 ] 2l 26-3 )
54-58 | bbb asfssese daz | aw-sr | o6 | 3335 | 1] s 3
L9-5. Lol s 2l o] w) 2rhso-ss |30 eu-ss|is | s0-32] 6| 03 7
A:”‘B_ [ I R 1 4 £ B I 3 7 L] 45-49 47 3633 123 27-29 gl 27-29 2
¥4-43 - 2l 3] s o) ool o] af ol asfeo-as g ose-ssfas | 2a- | | 2 | s
{ i»JB 1 ‘ 1 2 5 3 A(J 1 3 B ) 6) 28- 31 &7 21-23 l4f 21-23 2
9-33 1 1 5 2 4 6 4 8 4 2 5 25 24-27 | %1 18-20 15 18-2u “
el I
24-28 1 1 4 2 1 il 6 _7 7 5 9 L1 94 20-23 149 15-17 21y is-17 10
14-21 1 & 3 i 2 1 3 7 iy 2 5 4 1 s 31 16-19 155 12-14 23] 12-14 12
1
1416 1 1 1 2 i 3 1 1 k) ] 3 4 4 1] 12-15 |59 9-11 A7 9-11 2
1
9-13 1 3 3 2 2 3 ! 1 1 < [} 2 g-11 |27 6- 3 35 b- 8B 40
4= 8 ¢ 1 1 1 1 1 1 & 5- 9 1 -7 7 3- 5 62 -5 Y
| L. l 0- 2 |1os] 0-2 232
toted | 2 1] €] 8] s urf1z)asfao] 2539 s3] ea]ur)u2]relane 1m0 370 370 370
ShoTe = ReiW/4 Mean 31.95 17.9q 24,30 8.64 4,18
thyslcs, PSSC sarple Starderd Deviation 14,33 I 11.75 10,31 8,48 7.00
Extablishing the inftial scale by, o o= Partial regression coefficient for predicting

Notation:

x = Raw svares on an Achicvement Test, for which a
standard score scale is 10 be defined, This may be a lest
of “inglish Composition or American Hislory or Biology
or Lovel 1 Mathematics, ele.

v, m Scaled seores on gat-verbal and -mathemat -
ical scctions.

S =: Standard score seale.

M, s, s, = Observed stalistics for group laking
Form x, s, = 1.1

4,0, gen = Desigraled statistios for hypothetical
sub-groupn. g = g, = 500; o, = a,, = 100;

Com = Por @20, = $,000,

s

e Si.
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g from h, hoiding fixed alt variables to the right of the
decimal.

Data for scaling a new test o3 are assembled by
drawing all, or virtually all, of the poprdation of candi
dates taking that test at its first administration, cal-
culating the means, varianees, and covariances among
sAT-verbal, sat-mathematical, and "Test x.and entering
the appropriate velus in the equations below.

By Mob by = MO b, e - N
21460 = 510 bl e — =D 1 b el — &
bo2be B e, - s

The cquation relating raw scores on Test x (o the stand-
ard were is then derived by designating the mean .nd



Talble 3.7

Erample of ttem analysis sunimary dala reporled in test analyses
of Achicvement Testz (Physies Test, May 1964)

Test College Entrance Examination Board Sukject _ Physics Form

Frequency Cistributiors of Origiral leitas
and Biserial Correlations, by Sections

Pelta Trad. | PSSC | jT_:_

19.0 up .. + A‘
18.0-18.9 1 _ _
17.0-17.9 - 1
16.0-26.9 4 2 -
15.0-15.9 7qu —
14.0-14.9 18] 13
13,0-13.9 16 10
12,0-12.9 it 17

f 11.0-11.9 8 6 \

3 10.0-10.9 31 6 4

a 9.0- 9.9 2 2

= g.0-89 | 2 4

g _1:0- 7.9 1 1

1 6.0- 6.9 1 z

i Total .... 74% 75 | Equ. Tl

; Kenn L.... | 13.2] 12.8] 15.5 _

3 P ~‘2.1 2.4 2.4

?,5’, 3 seieeses | 1413 1 ] —_
T R . ]

*when drop-out excceds 50 per cent, 1 and Ty ATC Dot reported.
Tvis - o e ——

L9C-,97
-,_Ln__gy T —T _____ T N
J0-.79 Ao
260,69 3 N0 DR W S
50,59 21 22 3
p40- .49 LN 5 SN [SNUIDS JENENS NS S SR -
23039 16 | 10 S D N N I
.20-.2 | _8 6 | bl B E W
10-,19 2 S 1 1 [ R SR R
20803 )3 ! W-—A-j~~‘——< [ S A_-.J RN FRUIS P
Negative . I RS U VSN S SR S
Total ..., 74t 7 Y SN GO U SR
Not Cerp, SS9 AN NN PR DU SN SN PR
I L6l 1)
SV AT STS IR N AU IR B O N
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standard deviation of scaled scores un that test for the
hypothetical subgr~up as 500 und 100, respectively:
S--500 X -k,
1000
which yields the linear equation relating raw scores on
Test a to tha scale:

3) 8

=ﬂsxx’?'b.~“

where 2., = 100 6, and b = 500 -- aay us.

Clearly, equation (3) applies only to the particular
form of Test x fur which these calculations were made.
When a new forn of Test x is produced and adminis-
tered io a wandidate proup, that I»rm must be equated
to a previous form of the test in order to derive a new
conversion equation appr~priat 2 for it.

The process just describod applics to all the Achieve-
ment Tests in the College Board Program except for
the language tests. In the latter 1440s, as a resvli of a
study by L. R Tucker (Angoff, 196)) of differences in
language Acliievement Test scores associated with levels
of language training, a third variable, semesters of
language training, was added te tlie sat-verba! and
sAT-mathematical predictors in setiing the scal~s for
the tests in Frenciy, German, Latin, and Spanish. This
new variable wis added in an effort te make the scales
for the language tests reflct the differences in amount
of language training that were—and still ate for the
most part—characteristic of students who tuok the
different language tests. The equations for estimating
the mean and variance of raw s ores on the language
tests for the hypothetical subgroup correspond precisely
to equations (1} and {2), except that a third predictor
variable is added. Thus, if n is used to designate number
of sen.esters of training, equations (1) and (2) beecoine
respeciavely, equations (4) and (5):

1) i;x = l\ix + bx\-.mn(l‘r - AIl) +

bxn. n(l‘:.- = h’m) -+ bxh.ll!l(‘“ﬂ - 1\111)

5) V:x = S:x - . \‘.mn(a:\- - S’\—) +

bl = $u) + bludn — s
4 2bsvin banan(ovm = Sum)

4 2bxvimn bananlovn — sea)

4 Zbxwon banm{omn — Ena)-

The values of ., u,, 0., 0., and ¢,., are, respectively,
§00, 500, 100, 109, and 4,000, as before. The values 4, ,
¢, 0, and ¢ are taken from the original data col-
lvrted by Tucker in Liis stndy of Janguage Achievement
Test scores, in which the hypothetical values are taken
ta represent the combined grovp of candidites taking
French, German, Latin, and Spanish.

In goneral, fae systens of scaling the Arhicvenient
"rests allows the scores on those tests to refiect the leviel
and dispersion of sAT scoces for students who typicaily
choose to take them. Specifically, the scheme has the
effect of raising the entire scale of scores for a test that

(4
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is typically take.: by high-ab’lity students (as measured
oy the sat) and lowering it for a test that is typically
taken by lower-ability students. In the case of the
foreign language tests for which the number of years of
language study is added to the team of predictors, it
also raices the scale for a test in a language that is
tyrically studied for an extended period of time in
secondary school and lowers it for a test in a languag2
that i. typieally studied for a short period of time,
It bry-.dens the scales for tests that are tuken by
heterogencous groups of ~tudents (heterogeneous in
terms of sar scores and/or lengih of 'anguage study)
and produces narrow scales tor tests taken by hotno-
geneous groups of students.

The purpuse underlying this system for scaling the
Achievement Tests is to avoid some of the inequities
that would result 1’ for exainple, each test veresctona
500{mean)-100(standard deviation) scale based only
on the periormance of the candidates t~king that test.
Such a seale system would make it j.ossible for a candi-
date to carn high scores simply by taking tests in sub-
ject-matter areas that attract students of lower ability.
Such a scale would also cause a candidate to earn low
scores if the tests be took were in areas comr only
studied by high-ability students. This is not to say that
the scale systema for the Achievement Tests solves all
the problems of score interpretation across optional
tests in different subject-matter areas., However, it is
claimed that it helps to avoid some of the problems of
the more conventional scale system.

T'o tirz extent that the sAT is correlated with the par-
ticular Achizvement Test, the College Board system
providrs that the scale for a test be adjusted upward or
downward to reflect the level of ability of the candidates
who elect. to take that test. As a result, the scales for
certain tests, rotably Mathematics Level 11, have a
characteristically h'gher floor and higher cciling, in
terms of the scaled scores, than other tests, for example,
Spanish. If there wer2 no further restrictions placed on
the scale it would be possible for a cundidate to carn far
higher scaled scores on Mathematics Level 1T than on
Sparish. For this reason principally, scalead score differ-
enliations are ma<e among negalive formnla scores, a
procedure ti at effectively extends the lower end of
the scale. In addition, spec’ | adjustiments are made
in the scales for tests like Mathematics Level H to
insure greater unifcrmity among the Achicvement Test s
with respect to their munimum possible scaled scores.
Finally, rigid cutefls are imposed on the scales for all
the tests, both at tne top and at the bottom. At the
apper end of the scale the limit of 800 is imposed on the
scales so that no candidate, however able he may be,
<an earn a score higher than 800 on any Achievement
Test. All scovs that would be reported as something
higher ti.an 800~ s a result of the simple application
of the conversion equation—are curtailed and reported
simply as 800. (Similarly, th~ lower limit of 200 is
imposed at the bottom end of the scale.) However, ix
the particnlar case of Mathematics Level H the 8C -




score cutoff makes it iinpassible to discriminate among
the very able candidates in 1.i.thematics for whom the
test was explicitly introduced into the program. There-
fure, for those colleges who request it, special score
reporting is provided in terms of equated raw scores to
permit discriminalions for the full range of ialent
meas-red by the test.

T illustrate some of the observations m:de above,
Table 3.3 is presented, giving a picture of the summary
stalistics for the various Achievement Tests in the
College Board Program for the acadermic yrar 1968-69.
These kinds of data are collected annually as part of a
continuing effort, initiated on tne recommendation of
Professor S. 8. Wilks (Wilks, 1961), to assess the appro-
priateness of the scales for the varicus tests and to com-
pare the scales as they exist at present witl: Lhe scales
as they might appear today if they were defined on the
basis of current aata. Means and standard deviations
are given for each of the Achievement Tests, for sAT-
verbal, and fo. saT-mathematical. In addition, the
correlations among the three tests are given separatel:”
for the group taking each Achievement Test. The dala
just described are given for the tesls in Engli %y, history,
science, and mathematics. Data for the language fests
are given in Table 3.3, and include, in addition to those
described for Table 3.8, corresponding stalistics for
years of training in each language and the correlation
between years of training with sat-verbal, sAT-maithe-

matical, and Achievement Test scores.

Unlike the process of equating (in which the collection
of items that is used for adjusting for differences in the
groups is ordinarily chosen to be a parallel miniature of
the test itself), the process of scaling the Achievement
Tests involves making adjustments on the basis of
observed differences on the sat and carries wilh it
special problems that derive from the fact that the sar
is not a parallel rreasure of any of the Achievement
Tests. For example, the slope of the growth curve for
any Achievement Test is in g ‘neral much steeper than
the growth curve for the sat. For this reasor , it can be
expected that the performance of candidales on a given
Achievement Test, relative to their performance on the
saT, would be different at different times in the school
year. Such differences will be reflected in ihe results of
the scaling. Also, it can be expected that the slope of
the growth curve for any Achievement Test, relative to
the slope of the growth curve for the sar, might vary
considerably from one type of group to another. For
these reasons, it is imporlant in any scaling operation
in which data are drawn from a single administration
to specify and standardize the particular point in time
in the candidates’ pursuit of the subject that the testing
is to take place and the d. 'a be collected for scaling. It
is similarly important to specify and standardize in
some way the nature of the group for whom scaling data
are to be collected. Identical scaling operations based

Table 3.8

Sunmary elatistice for English, Social Studics, Science, and Mathematics Achierement Tesls
Jor candidales taking both the SAT ard the Achicvement Tests in 1968-69°*

American  European
History Jistory
and and
Englich Social Warld Marh Math
Composition Literature Studics Culturcs Rinlogy  Chemistry  Physics Lecel ! Level 3
No. of candidates 4701 7332 4634 7235 4773 4877 5057 4637 4717
Mean
SAT-verbal 514 538 513 541 511 531 534 507 5718
saT-mathematical 543 511 525 526 520 G601 631 554 666
Achievement Test 514 631 496 540 509 564 581 538 673
Standard Deviation
saT-verlal 104 111 i04 110 106 101 107 103 108
saT-mathematical 107 104 106 103 102 96 95 101 91
Achievement Test 106 111 104 108 108 104 105 101 95
Correlation
SAT-V vs. Ach. Test .81 .82 .72 .74 1 .59 61 56 .61
sATM va. Ach. Test .57 .58 57 .54 .66 .68 .69 B3 82
SAT-Y V8. SAT-M .60 .65 .62 63 .60 .58 57 .61 .61
*Based on tamplea drawn for studying the scales for the Achievement Tests.
69
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on dala for candidates tested at different times in their
school year will vield different kinds of results, as will
identical scaling operations bascd on data for different
compositions of candidate groups.

Fqualing subsequent forms

As was pointed out earlier, the scaling process is applied
to only one form of each Achievement Test and is
carried out at the time that the parlicular Achieve-
ment Test is introduced into the progran. From that
time on, the scale is perpetuated by equating each
subsequent form to a predecesser form, and therefore,
indirectly to the initial form. Thus, cxcept for read-
justments {(described below) that are periodically intro-
duced into the scales, the concepts of score equating
(score calibration) and the concept of scaling (scale
definition) are kept distinct and separate.

The general conception undeilying the equating of
the Achievement Tests parallels the coneeption for
equating the sAT and is carried out in the manner de-
scribed in Chapter I1. The restrictions that apply to the
SAT— that it is administered for the first time in its final
form at the operational administration of the test and
that it is administered to all candidates on that date—

alse apply in the case of the Achievement Tests. The
result of these restrictions is that, as with the sarT,
successive forms of the Achievement Tests have to be
equated with the use of data from groups thal may nn!
be equivalent. In order to determine the degree to
which these groups are direrent and to adjust for these
differences in the equating process, common test ma-
terial has to be pruvided. This material is embedded
within the operational test form itself and appears as a
set of items interspersed throughout the test, yielding a
single total score. The items appear as operational items
in both the new form and in the form to which the new
form is to be equated and are placed in such a way as to
present the same ''task’ to the candidate. That is,
altempts are made to control contextual effects that are
caused, for example, by differences in ordinal position
in the test, and to control the effects of differences in
speededness. The “equaling section’’ yields a single
total score taken over all the common items. The
equating procuss takes the form of estimating the mean
and variance on each test form for the combined group
of candidates who take both test forms 2. 1 theu setting
those means and variances equal.

The foregoing process yields a linear equation relating
the raw scores on the new form to scaled scores on the
old form. As in the case of the saT, this equation is com-

Table 3.9

Swmmary statistics for language Achicrement Tesls
for candidates taking bolit the saT and the Ackicvement Tesls in 1968-69*

Erencn German ‘chrew %% Latin Russian Spanish
No. of candidates 3555 3779 989 5163 883 3610
Mean
saT-verbal 549 555 552 550 594 518
saT-mathematical 555 585 575 565 610 534
Semesters of study 5.86 5.37 o 5.74 5.19 5.44
Achievernent Test 510 508 569 531 508 494
Standard Deviation
saT-verbal 96 a5 110 100 97 96
saT-mathcematical 98 99 110 98 99 97
Semesters of study 1.43 1.50 e 1.44 1.63 1,53
Achievement Test 97 o 97 100 112 100
Correlation
SAT-V vs. Ach. Test .57 48 .35 .58 40 51
SAT-M vs, Acl. " 45 .38 33 47 .33 38
Sem. of ¢ Ach, Test .49 .48 49 34 52
SAT-Y vs. ¢ .. of study .25 13 23 05 22
SAT-M vs, Scin. of study 17 .09 . .18 .11 .20
SAT-V Vs, SAT-M .59 .51 .65 .57 A7 .57

*Based on samples drawn for studying the scales for the Achiovement Tests,

**'Data on semesters of study are not available for the Hebrew Test.
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binad with the equation converting raw scores on the
old form to the standard scale to yield a new linear
equation relating scores on the new form to the stan-
dard scale.

The equating of the A .ievement Tests has been
dore separately, test by tect, in an effort to maintain
the scale system for each test as it was originaiiy con-
ceived. More recently, as mentioned above, studies
have Leen undertaken to investigate the following mat-
ters: to what exient the scales for the various tests
bear the same relation to one anolher that they did
when they were originally defined; and to whal extent
they have drifted away from this original mooring as a
result of aeccumulated errors of equating, changes in the
content of the test, and changes in the composition of
the candidate population. The results of the annual
scaling studies are averaged with the results of the
equating studies in maintaining thz score scales for tl.e
variovs tests. The procedures thus recognize the nead
both far equivalence of scores on different 1orms oi thr
sume test and for coraparability of scores on differet
tests.

Althougn the need to maintain a rigid =:al~ system is
reccgnized to be as great for ihe Achievement Tests as
it is for the sAT, the restrictions are such that the de-
sired flexibility that would permit oplirsum equating
is not always passible. For example, the inclusion of
items in a new form of the test that are carricd over
from an old form necessarily slows down any attempt
to make revisions in the style or content of new forms.
The requirements for good equating, on the other hand,
diclate that as many items as possible be carried over
froin old forms, and that these items, as a group, con-
stitute a test that parallels in miniature the test furms
in which they apperr. Minimum requirements are
that 20 items or 20 percent of the test—whichever
representis the larger number of items--be repeated in
the new form. Consequently, if douhle part-score
equating {described in Chepter I1) were made a stan-
dard operalion for the Achievement Tests as il is for
the saT, it would mean that no more than 60 percent
of a new form couid be composed of new material—a
preportion that is felt 1o be not nearly enough if the
tests are ta keep pace with changing philosophies and
yractices in education. Thereforo, in order to effect a
reasonable balance between the two o pesing con-
siderations— the maintenance of a rigoinus cquating
system and the provision for changing test content—
about half of the forms of the *~hievement Tesis are
equated by single part-score ..aethods and half by
double part-score methods. The exceptions to the
above rule are the Level I and Level 11 Mathemalics
tests and the Russian, Hebrew, and Latin tests, which
are almost always equated by single part-score methods.

Because cf these limitations un the equating system,
it wou'ld be expected that the scales for the Achievemeat
Teste would not be in control to the same degree as are
the saT scales. Nevertheless, within these limitations,
“genealogical’”” charis are regularly prepared for the

Achievement Test scales and are carefully studied
during the equaling process in an effort to strenglhen
the .ca' bonds among all the forms of every test.

As is true of the sAT, the equating ard scaling model
for the Achievement Tests is also a linear one. However,
lere, too, when it is felt that the difliculties of the ilems
ina particular test form and the intercorrelativns among
the items hove caused a bias in the linearly-derived
scaled scores near 800, curvilinear equating methods are
applicd in order lo achieve a greater cunsistency and
uniformity in the maximum scores from form to farm.
For 1he maost part, however, the equaling is lirear and
follows precisely the statistical procedrre described in
the yreceding chapter for equating the sar.

Statistical charucieristics of
the Achierement Tests

As has been stated, responsibility for the content of
each Achievement Test rests with the committee of
exaniiners appointed by the College Board. If, however,
each new form of an Achievemeni Test is to fit into the
system of the Admissions Testing Program, it must be
equated (as described in the preceding section) sa thi.t
scores on the new form mean essentially the same thing
as scores on forms used in the program in tne preceding
years. Admissions officeis in colleges need to operate
from a stable base in making decisions. Othc.wise, they
cannot profit from their experience.

If the equating procedures are to be successful, it is
necessary that successi- : forms ol an Achievement Test
have similar statistical char.cteristizs o= well as similar
conicnt. It is the responsibility of the ETs tes'. develop-
ment specialist working with the comimittce of ex-
aminers for each Aunicvement Test to keep an eye on
tne stutistical characteristics.

Fach spevialist has a set of statistical specifications
designed to insure that successive forms are reasonably
parallel. The committee is advised with respect to these
specifications and, as the test is assembled, a scatterplot
of the diflicully and discrimination indexes of cach
que lion is recorded in a two-way table like the one in
Table 3.10. Specifications are {ypically stated in terins
of mean and standard deviation of dcltas and the mean
of the biserial correlations, statistics that can be c¢al.
culated fren the information generated in the scatter-
i:lot.

From time to time, as the characteristics of the candi-
date group change, changes becorae necessary in the
slatistical specifications of a test. As is true in lhe case
of changes in content specifications, changes in statis-
tical specifications are introdveed gradually to insure
reasonable stability of meaning for scores on successive
forms.

Table 3.11 presents statistical spedifications for recent
forms of 14 of the tests now offered in the Achievement
serics together with actual statistical characteristics

7l
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Table 3.10

Erample of scallerplol forut used to record item dala for Achicrement Tests

Project ITEM DISTRIBUTION SHEET
Test Form Part Admivistration
Difficulty Index &  (Scale: |

5.9 [ 6.0-[ 7.0-[8.0- [9.0- [10.0-]11.0-[12.0-[13.0-

14.0- [15.0- 1€.0- 17.0- [18.0- [19.0- RU.S- | piseribution of &

<duceational Testing Sarvice

revealed by the item analysis of the forms administered
in May 1967 and January 1968. (The test in Knglish
Literature was first offered in May 1968.) However, as
expected, the actual always falls short of the ideal. In
the first place, there is not an unlimited po-~! of test
items from which one can draw in assembling a new
form of a test. Hems in some categories are more difhi-
cult to formutate than in sther areas, so that the test
assuinbly stage represents a succession of compromises
between cont at and sfatisiical specifications, Second,
statistical characteristics of test items are based on
samples of limitad sizes that are not always completely
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Computed byt
Cbecked bdy:

representative of the candidates who finally decide to
register for a particular test administration. Finally,
subtle and not completely anderstood influences are
sometimes introduced wion the context within which
a test ilem is presented changes from protest to final
form or from one final form to another, Moreover,
changes assoviated with the passage of time also intro-
duce changes in item difficulties. For example, ilems
dealing with American presidential elections prove to
be casier in clection years than in the years belween,
Also, item statistics appear to be more stable for items
appearing in the middle porfion of a test form than if
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Table 3.11

Specified and actual dem stalistics
for Achievement Tests administered in May 1967 and Janunary 1968

_ Specifications Actual stotistics
-

Test Administration Ma NN Mryie Ma SDA Myyie

English Composition May 1967 11.9 24 .45 12.0 2.2 .49
Jan 1968* | 11.7 2.3 50

American History May 1967 122 2.2 44 133 2.3 .40
dan 1968 12.8 2.1 .39

European History May 1967 12.0 1.8 47 12.3 1.8 .45
Jan 1968 12.7 2.5 .46

Biology May 1967 13.0 2.2 .40 13.0 2.4 46
Jan 1968 13.2 2.6 40

Chemistry May 1967+ 13.0 2.0 .48 13.7 2.2 .44
Jan 1968* 13.7 1.7 .48

Physics May 1967 14.0 2.2 48 14.7 2.3 .46
Jan 1968* 14.8 2.2 .44

Mathematics Leve! 1 May 1967 13.0 3.0 .50 13.6 29 .57
Jan 1968 13.5 2.8 .52

Mathematics Level 11 May 1967* 15.2 2.2 .54 15.0 2.0 .54
Jan 1968* 15.1 2.1 54

French May 1967¢ 12.7 2.7 .50 12.8 2.7 .55
Jan 1968* 12.8 2.8 .53

German May 1967* 12.7 25 .54 12.4 2.2 .59
Jan 1968* 12.5 2.5 .53

Hebrew Jan 1968 12.5 3.0 .54 12.3 3.3 .60
Latin May 1967 12.8 2.2 .45 12.8 2.0 45
Jan 1968 12.1 2.3 .50

Russian Jan 1968* 12.5 2.5 .54 12.7 23 .63
Spanish May 1967* 12.6 2.8 48 121 2.7 .56
d i 1968¢ 12,5 3.2 54

*For these tests, a<tual < 'atistics do not include data on a minority of items that were answered by fewer than 50 percent of
the sample vsed for the analysis.
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items appear either as the first item in a test or toward
the end of the test where there may be a significant
number of candidates classified as “not icached.”

As has been illustrated in Table 3.4, data on reli-
ability appear in each test analysis. Thz reliability
estimate is a modification of the Kuder-Richardson
Formula 20 that takes into account the fact that the
tests are scored with a correction for guessing. The
purpose of this statistic is to indicate the stability of the
item sampling and {o provide an estimate of the correla-
tion o be expected if two paralle]l Achieveinent Test
forms were administered in +ounterbalanced order to
random halves of the population at a single sitting.
Since reliability coefficients may vary with the vari-
ability of the sample, estimates of the standard error of
measurement are also recorded. Reliability coeflicients
and standard errors of measurcment for the May 1967
and January 1968 forms of the Achievement Tests are
presented in Table 3.12.

Indexes of speededness are computed for each aew
form of an Achievement Test as indicated in Tables 3.4,
3.5, and 3.6. The aim is to set an examination that is
of such a length that there will be ontimum m.easure-
ment of the candidate group as a vwhole. This means
that a certain proportion of the candidates who work
very slowly or who are not able to make a reasoned
response to all of the items will not complete the exa-
mination. In order to minimize the possibility that slow
wor.iers might be at a special disadvantage, itemsin the
Achievement Tests ure arranged roughly in order of
their difficulty.

As an arbitrary guide for evaluating the speededness
of a College Board Achievement Test, two eriteriahave
Leen established that seem to balance the need for
allowing time for most candidates to consider all items
they are likely to be able 1o answer and the need to keep
most candidates working productively during the test-
ing session. These are: (1) all of the candidates should
complete 75 percent of the test, and (2) 80 percent of
the candidates should complete the test. The duta on
speededness are designed to provide a check on these
criteria. The more detailed data presented in Tables 3.5
and 2.6 provide additional information should the gen-
eral statistics of Table 3.4 suggest the possibility of
undesirable speededniess. On the basis of the data in
these three tables, the writer of this test analysis con-
cluded: “Both NR (‘'not reached’) variances tend to b2
high relative to the score variances. The dropping cut
may be a function of difficulty, but there is also the
possibility that the candidates could have used more
time to their advantage.”

Data on the speededness of the May 1967 and Janu-
ary 1968 forms of the Achievement Tests are presented
in Table 3.12 along with information on reliabilily and
standard errors of measurement, The data indicate that
the speededness criteria are not being met. There are
varicus explanatiors for this finding, depending on the
particu'ar test involved. The January 1968 form of the
English Composition Test was particularly specded.

e o
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Apparently, one of the item types—construction shift,
so-called —requires more time than is the case with item
types included in other sections of the test. There were
no construction shift items in the May 1967 form, which
is relatively unspeeded.

In ihe case of the tests in foreign languages, candi-
dates have had widely varied backgrounds of study of
the language. Some may have completed more than
cight semesters of study while others may have com-
pleted fewer than four semesters, Those with fewer
semesters of study are not expected to complete the
final {and more difficuit) items. The relatively high
dropping out of students toward the end of these tests
appears to be a function of the difficulty of the items
toward the end of the test for candidates with limited
background ratier than of insufficient time for candi-
dates to read and consider the items.

For most of the other test forms, the speededness
data approach the criteria. More than 97 percent of the
candidates are completing 75 percent of the test and 80
percent of the candidates are reaching more than 90
percent of the items. The only exceptions are the May
1937 form of the Chemistry Test and the January 1968
form ot the Physics Test. These t'vo forms appear to be
somewhat speeded. Committees of examiners for these
tests will be studying these findings and drawing impli-
cations for the development of future forms of the tests.

One final statistical characteristic of the Achievement
Tests that is of considerable interest is the correlation
between each of the tests and the two scorcs on the
Scholastic Aptitude Test. Ideally, if a test is to be used
along with other measures for making a statistical
prediction, it should have a relatively high correlation
with t.ae criterion to be predicted and a relatively low
correlation with the other measures. On the other hand,
whether or not a correlation coeflicient will be viewed as
“relatively high” or “relatively low” will depend on the
coniext in which it is found. Statistical independence
does not inevitably accompany logical independence. If,
for example, a group of sccondary school students have
been taught a course in American history by a teacher
~ho challenges each student to maximum effort, the
students’ scores on a final examination in the conrse are
likely to be closely related to their scores on a test of
general veirbal ability administered at the same time.
On the other and, if students are permitted to exert
effort on the basis of interest in the subject that they
bring to the class at the beginning of a course or if a
co arse is boring to students of high aptitude whil» re-
warding unimaginative memorizirg of details by stu-
dents of low ability, carrclations between scores on a
verbal aptitude test and scores on a course examination
may be quite low. And if. as is the case with College
Board Aclievement Tests, students are given some free-
dom of choice in sclecting tests, the meaning of cor-
relation coeflicienis may be diflicult to determine. It
doet not help much to suggest that one administer the
Acliievement Tests to a representative samnle of sar
candidates, sotne of whom have studied the subject



Table 3.12

Nuwmbers of items (r), reliability eslimates (r,,), standard errors of
measwrement (SE_ ), and inderes of specdeduess (a, b, ¢) for
Achievemont Tests administered tn May 1967 and January 1968

Test Aehinistration 1t Tas SEW(‘m‘ u* b* c*

English Composition May 1967 100 925 29 56.7 97.7 93
Jan 1968 100 919 30 33.6 75.2 24(35)**

American History May 1967 100 .905 34 55.0 97.2 93

Jan 1968 100 .897 33 61.0 97.2 94

Suropean History Muy 1967 100 .926 28 68.2 97.8 98

Jan 1968 100 927 30 62.1 98.2 96

Biology May 1967 100 929 30 69.3 99.7 98

Jan 1968 100 904 31 65.7 99.6 97

Chemistry May 1967 90 .903 34 39.1 35.5 78

Jan 1968 90 921 31 29.1 98.1 80

Physics May 1967 75 901 32 67.9 97.9 70

Jan 1968 75 .885 34 32,5 94.1 64

Mathematics Level 1 May 1967 50 .903 33 58.7 99.1 48

Jan 1968 50 .880 34 68.6 99.3 47

Mathematics Level 11 May 1967 50 895 33 46.6 99.4 48

Jan 1968 50 .80 34 341 97.6 47

French May 1967 94 .950 25 45.6 93.9 8

Jan 1968 90 943 24 33.9 949 97

German May 1967 93 .950 23 37.8 99.3 83

Jan 1968 26 941 23 37.1 97.1 86

Hebrew Jan 19£8 90 .955 20 50.5 98.2 80

Latin May 1967 70 894 33 52.1 96.4 64

Jan 1968 70 910 33 58.2 98.5 68

Russian Jan 1968 84 .939 27 125 97.2 74

Spanish May 1967 87 949 24 448 98.4 8

Jan 1968 87 943 24 49.4 97.3 77

*a: Pervent of candidate group reaching last item )
b: Percent of eandidate group completing 75 pereent of the items
¢: Number of items reached by 80 pereent of the candidates
* *There were three sections to 1his test with suggested time of 23 minutes cach.
Data a1 for the most speeded section, which contained 35 items,
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matter covercd by the test and some of whom have not
studied 1t. In that case, correlations would certainly be
Jow, but the meaning of a coefficient of a particujar
magnitude would be obscure. In other words, although
there is considerable interest in the relationships be-
tween Achievement Test scores and .iptitude scores, it
is difficult to interpret a given degrce of relationship.

To some observers, the typical correlations ure un-
usually high. For example, the following appears ir the
Siath Mental Measurements Yearbook (Buros, 1965, p.
980).

Here are correlations between scores from the main
achievement tests and the saT-v: Ect, .76; Social

Studies, .78; French, .60; Chemistry, .65; Physics,
.67; Intermediate Mathematics, .53; and Advanced
Mathematics, .54. The corresponding correlations for
SAT-M are: .55, .64, .46, .72, .69, .80, and .75.... These
almost unbelievably high correlations s'ggest that
whatever is measurad by the ct and the social stud-
ies test i3 also measured by the saT-v, and that what-
ever Is measured by the intermediate and advanced
mathematics tests is also measared by the saT-m.

The correlation coefficients relatling Achievement Test
scores to SAT scores for samples of candidates who took
botk tests in 1968 and 1969 are presented in Tables 3.8
and 3.9. In general they are consistent with those re-

Table 3.13

Reliability cocfficients, multiple correlation cocflicients,
and estimafes of three different proportions of rariance
of Achicremienl Tesl scores for camples of candidates
taking the SAT and Achievement Tesls tn 1968-69

Column®
Test 1 2 3 4 5 6
English Composition 894 924 814 106 717 177
Literature .336 929 .821 1€4 .726 110
American History 803 932 139 097 585 318
European History .920 932 746 .080 597 323
French 944 921 583 .056 .369 575
German .939 921 498 .061 270 .669
Hebrew .961 947 373 .039 Ny 814
Latin 821 928 609 .109 .399 492
Russian .928 925 418 072 189 139
Spanish 947 919 519 .053 .293 654
Biology 923 .939 769 Q071 630 .293
Chemistry .80G 922 718 .100 .559 341
Physics 916 924 .738 .084 5690 .326
Mathematics level 1 887 899 .831 113 .768 119
Mathen.atics Level 11 902 £81 834 .098 780 122

*Column Headirgs

1. Estimate of the reliability of the Achievement Test scores. {r, ]

2. Estimate of the reliability of the sum of the two sAT scores, weighted to achieve optimal correla-
tiors with the Achiesement Test scores. [r(, oyl

3. Multiple correlation between Achievement Test se-res snd sar-verbal and -mathematical
scores. [R, )

4. Estimate of the proportion of the variance of Achievement Test scores attributable to €rrors
of measurement. (1 r, 4]

Nl

. Estimate of the proportion of the variance of Achievement Test scofes that can be “expiained”
by the correlation with perfectiy reliable sat scores. optimally weighted. [R2 /e ()]

6. Uniqueness cocfficient: Estimate of the proportion of the variance in Achievement Test scares
remaining, aftcr taking into account the true-score correlation between tne Achievement Test
scores and the optinally weighled composite of sAT-v and sat-m (Flanagan, 1962, p. 218).

oo =R fromn )
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ported in the Sicth Mental Measurements Yearbook.
When the multiple correlation coeflicients vsing both
sAT-v and SAT-M as predictors are computed, it is found
that they range between .718 and .634 for all tests ex-
cepl those in foreign languages, which range between
.373 and .609. These are indeed high correlalions if cne
expects the Achievement Tests to provide totally new
information nbout the student, informaticn not already
provided by the sAT scores.

On ihe other hand, the multiple correlalion coefh-
cients are in almost every case censiderably lower than
the estimales of reliability for the Achievement Test
they are predicting. The Achievement Tests may have
a high proportion of variance in commen with the sar,
but they are clearly no* measuring exactly the sane
factors. Relevant illustralive infoimation has been
summarized in Table 3.13, iadicating that estimates of
the proportion of the variance in Achievement Test
scores remaining, after taking into account the true-
score correlation between the Achievement "Test scores
and the optimally weighted composite of sat-v and
SAT-M, range between (110 for Literature and .814 for
Hebrew (see Column 6 of Table 3.13).

In summary, the Achievement Tests of the Admis-
sions Testing Program of the College Entrance Examin-

ation Board are constructed by commitlees of examiners
working with test develupment specialists en the staff
of Educational Testing Service. Each new form of an
Achicvement Test is planned in the context of the
gradually evolving pattern of curricular practices in
schocls and colleges throughout the ceuntry and of the
statistical data derived {rom the ficld administrations
of previous forms of the test. Following a detailed test
plan, test ilems are written, reviewed, pretested, and
revised prior to becoming eligible for inclusion in a new
form of a test. Included in each new form of many of
the tests is a samnple of items from previous ferms of the
test, and sccres on Lhese subsets of items are used to
cquate the forms and establish scaled scores equivalent
to those for ather forms of the test. Tests that do not
include equating items are equaled through the use of
SAT scores as ‘'quasi-common’’ equating material. Fol-
lowing the use of a new form of an Achievement Test, a
detailed statistical analysis is made to determine the
extent to which the tes: met the specifications to which
it was assembled. Finally, special studies are carried out
from time to time to determine the relationship of each
Achievement Test with the saT, and periodic adjust-
ments are made in the s aling to bring the scaling
systenl up-{o-date.
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CHAPTER IXWZ

Descriptive Statistics on College Board
Candidates and Other Reference Groups

W. B. SCHRADER and E. ELIZABETH STEWART

Ditroduction

Information about the test performance of different
groups of candidates has implications both for sccre
intevpretation and fov educational planning. This chap-
ter will swnmarize what is knowp of the tharacteristics
of candidates who take the various College Board tests.

Among the matlers {o be covered are the uses of de-
scriptive statisties on test performance, methodological
considerations, performance on the sat, and performance
on Achicvement Tests. Also discussed in these contexts
are such familiar concerns to the test developer and user
as score inlerpretation, group comparisons, SAT norms.
and trends ia eandidate performance on the sar over the
rast 13 yvars. For the Achievement Tests, the discussion
focuses on such concerns as the nature of candidates,
~haracteristics of groups, candidate norms, and, again,
frends in candidate performance over the past 13 yoars,

Uses of descriptive stalistics on
test performance

Score interpretation --The primary reason for tabulating
data on the test performance of c:adidates and other
suitable student groups is to aid in score interpretation.
Indeed, for most uses of tests, identification of a candi-
date's relative standing within some appropriite refer-
ence group is indispensable. 'This need is most adequate.
Iy filled by local norms based on 2 college's own data.
General no ms, however, are useful in providing a wider
basis of comjxrizon for a particular cullege or secondary
school. They may also be used by a college as a substitule
when local norms have not been prepared or by a secun-
dary school or candidate when narms for particular col-
leges are not available. Using general norms as a substi-
tute for local norms, however, places relatively heavy
demands on the judgment of the user, since gener.l
norms frequently differ from norms developed locally
in ways that are not always well ¢nderstood. For ex-
ample, 1l fact thal a student stands in the top 10 per-
cent of College Board candidates on sat-verbe'  cores
has fairly ¢ivar implications for a decision about whether
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or not to attend college. To aid in college choice, how-
ever, information is needed concerning the level of sat-
verbal scores in vorious colleges and also concerning
how much weight the college gives to these scores in ad-
missions. In any case, general information about the per-
formance of suitable student groups can be a vital ele-
ment in sound score interprefation.

From the outset, the College Bourd has published, in
one form or another, data on candidate performance.
Initially. the data were presented in the annual roport.
Lliring the 19505, substantial normative data were pro-
vided in Henry 8. Dyer’s College Board Scores No, 1
and its twe successor odilions. Since 1962, current por-
foinance data have been provided in Cellege Board
Score Reports. These data on candidate performance are
updated annually. Tata on other student groups have
also been published. as described later in this chapter.

Group comparisons - A less crucial, but still valuable,
contribution of score data is to permit comparison of the
test performance of various student groups. In partic.
ular, comparizons of hoys and girls, of students with
various amwunts of preparation in the subject tested, and
of students fested in successive years may, when cau-
tiously inferpreted, contribute to an understanding of
whal {he tests measure and of the nature of the groups
tested. As will be stressed inthis chapter, however. cener-
alizations ha~ed on these comparisons must be very
carcfully circumseribed. particularly when they are hbased
not on representative samples of the appropriate groups
but rather on «andidaic zroups that are prebably not
representative of the groups being compared.

Mcthodological considerations

Texl norms shoukl describe the test performance of care-
fully defined, educatienally nicaningful student groups.
Since candidates Laking the College Board lests are ob-
viously =clf-selected, traditional conceptions of norms
as stated in the foregoing praposition would imyply that
descriplive slatistics on candidate perlormance have
Lttle value as norms. A carcful examination of the
strengths and limitations of dala on candidate petfor-
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mance, however, makes it clear that these data, when
rroperly used, can contribute substantially to the inter-
pretation of scores and to an understanding of the nature
and composition of the candidate group.

For the great majority of College Board candidates,
the decision to take the tests is by no means whimsiecal
or fortuitous but is the direct outcome of a decision to
apply to a college that requires the tests. In turn, the
crlleges that require the tests have reached a decision
that :he tests will help them in achieving their educa-
tional objectives and in selecting the kind of student
body to which they wish to address themselves. It is true
that the number of candidates taking the tests and the
number of colleges requiring them have shown a dra-
matic growth over the years. The proportion of entering
college freshmen who have taken College Board tests has
shown a similar great increase. 1ata for the past 13 years
shown later in this chapter indicate that a great increase
in numbers of candidates has been accompanied by a
reasonably stable level of candidate performance. On the
face of it, this stability is remarkable. It may be con-
jectured, however, that the tendency toward lower scores
which would be expected as the group is broadened has
been offset by a generally rising level of teaching and
academic inicrest.

Some idea of the ability level of College Board can-
didates who take the sat can be obtained by comparing
program statixtics with the results of a study (reported
in greater detail later in this chapter) of the twelfth-
grade sat performance of a cross section of all seniors
who entered college directly from high school. The fol-
lowing data have been abstracted from Tables 4.1 and
4.4.

Performance on sAT during the
senior year of high school by:

Studcnts in the 1960
nalional norms sanple
who entered a tuwe- o- four-
year college in 1961-62

Candidatzs tested at
regular College Board
administrations in 1968-69

SAT-terbal

Boys M 457 440
SD 110 114
N 498,462 1,878

Girls M 464 467
SD 110 122
N 415,225 1,659

SAT-niathematical

Boys M 510 569
sD 116 111
N 498,462 1,878

QGirls M 2465 461
sh 105 105
N 415,925 1,659

The foregoing data suggest that the level and dispersion
of scores earned by students taking the saT as senjors in
the College Board Admissions Testing Program are
similar to thase of a national crass section of high schoot
seniors who go dgirectly to college. Except for the sat-
verbal mean for boys and the sat-verbal standard devia-

- o
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tion for girls, the agreement is remarkably close. The
agreement may be partially explained by the fzct that
not all studeats taking the test in the program enter a
Coliege Board member college. Although current com-
parative score data are not available for program candi-
dates classified by type of college entered, this explana-
tion is supported by data from the 1250 norms study,
which indicate that the mean sAT scores for seniors who
enter College Board member colleges are 50 (o 75 points
higher than the corresponding means for all seniors who
enter any college ( Table 4.1). The detailed results of the
comparison should not be taken too liierally, of course,
nct only because a period of eight years separates the
two sets of data but also because of limitations in the
national norms study. These limitations are described
on page 82. The similarity in performance of the two
groups, morcover, does not imply that College Board
senior candidates are similar in other respects to the total
group of seniors entering college directly frora high
schoal. For example, of prospective college students, a
greater proportion of those who are attending secondary
school in the Northeast take the sat than is the case for
other regions.

Virtually all College Board candidates take the saT;
cach Achievement Test, on the other hard, has its own
candidate group. Morcover, it is known that the groups
taking the various Achievement Tests differ appreciably
with respect to sat-verbal and sat-mathematical mean
scores. These differences are taken into account *n estab-
lishing the score scale for each Achievement Test, as
described in Chapter 111, so that scaled scores for the
various tests are, in a defined sense, comparable with
cach other. The mean score on a parlicular test thus de-
pends in part on the aptitude level of the candidates
whom the test attracts. On the other hand, it should be
clear that if scores are expressed as percentile ranks
within each candidate group, the fact that sAT scores
differ for students choosing different Achieveinent Tests
docs not affect a student’s pereentile rank on a partic-
ular test.

The interpretation of descriptive statistics on candi-
dnte performance is further complicated by the fact that,
at one test administration, a candidate can take no more
than three Achicvement Tests. Since he will ordinarily
be prepared academically to take more than three, he
must make a decizion as to which tests he will take. The
Bullctin of Information for College Board Admissions
Tests, 1969-70 offers the following suggestion: “Your
chotice of tests will depend upon the requiremen’s of the
colleges lo whicli vou are applying. Some colleges specify
the particular tests they wish applicants to take; others
expect applicants {n lake tests in their strongest sub-
jects.” Providing a choice makes it possible lo examine
the candidate in some depth in subjects in which he is
tor should be) well prepared. From the viewpoint of de-
sctiplive statistics, however, the availability of choice
means that the group is presumally con-posesd of stu-
dents who consider themscives iddatin s’y well prepared
in the subject or who choose to ¢pply te one or more



colleges that require the test.

The candidate groups for (he various Achivement
T'ests ara determined, then, by candidate decisions based
in part on cullege requirements and in part on a variety
of other considerations. For purposes of score interpreta-
tion, this characteristic of the candidate data is advan-
tageous. The candidate whose score is being interpreted
has, presurnably, also tried to take advantag> of the op-
portunity {or choice. His performance can then be com-
pated with that of other students tested within the sama
general framework. At the same time, it must be recog-
nized that the sfatistics for Achievernent Tests (with the
poscible exception of English Composition) eannot be
assumed to describe the performance of all Achieveraent
Test candidates who have had the necessary subject
matter preparatiaon for the test.

Two further features of the College Board program
become important when score data for tw.) or more test
administrations are combined into a single ¢ stribution.
First, a candidate may take a particular test more than
once. Although he takes a different form of the test on
the two (or more) occasions, it is obviously undesirable
from a statistical standpoint to count the same student
twice. This question will be discusscd more fully in con-
nection with results for specific tescs. Second, candidates
attending different test administrations are at somewhat
different stages of their academic programs. For example,
a student who studies chemistry in his junior year and
who attends the May or July administration will prob-
ably take the Chemistry Test then. Another student who
also stucdies chemistry in his junior year thay not *ake
the Chernistry Test until January of his senior year. It
may be thought that comparing the mean Chemistiry
scores of all juniors tested in May with the mean Chem-
istry scores of all seniors tested in January would be use-
ful. As it turnsout, however, this group comparison would
be influenced to an unknown extent by the self-selection
of the two groups. In this chapter, accordingly, resulis for
the various test administrations will be combined ' o
a single overall result, although separate resulis .
junior and senjor eandidates will be presented in some
instances.

On the whole, descriptive statistics based on program
data describe the performance of highly motivated candi-
dates tested under realistic conditions. The statistics are
relatively casy to keep currert and are based on veiy
large samples. They are also usefu) in describing the
characteristics of the candidate yroup itself. As an aid
in score interpretation, they have substantial value when
used with an understanding of their linsitations. At
ternpts to draw mwore general inlerences, however, are
seldom justified because there is no satisfactory way to
assess the effect of self-selection on the results, This same
limitation applies, it may be added, fo comparisons based
on subgroups of candidates. Comparisons of test per-
formance from one Ligh school to ancther and even from
one year to another within the same high school mus! »e
interpreted in the light of possible differences in the
nature and extent of self-selection.

ERIC

Aruitoxt provided by Eic:

-

Performance on the SAT

High school senior and college freshman norims — Be-
ca-se self-selection plays so prominent a role in the for-
mation of the College Board candidate group, t..is group
cannot be considered representative either of high school
seniors or of those seniors wha are planning to enter
coliege. In order to obtain datn for representative sam-
ples of high school seniors, two special norms studies
have been conducted, one in the fall of 1860 and one in
the fall of 1966. The restilts of these studies are useful
not only in interpreting saT scores with respect to a
familiar reference greup but also in providing a better
unierstanding of the ability ’evel of the sat candidate
group. National norms baser] on the 1960 study tove
been presented in the 1963 through 1967-68 editions of
College Board Score Reports. A technieal raport of the
study was prejared by Chandler and Schrader (1966).
National norms based on the 1966 study appear in the
1968-6Y and subsequent editions of Col'ege Board Score
Reports.

The special test administrations en vhich the {wo sels
of SAT norms are based used the Preliminary Scholastic
Aptitude Test (psat) rather than the sat. Althougi the
PsAT is intended for use in secondary schoo! guidance
programs and requires only two hours of testing time, it
is parallel in form and content to the : r. The score
scales on the two tests are directly related. so that multi-
plication of a psat score by 10 vields the comparable
SAT Score.

The general design of the two norms studies was simi-
lar. However, the 1966 study includee | "R1 senior boys
and 9,077 senior girls in 166 schoolsa - mpared to 4,638
seafor boys and 5,107 senior girls in 147 schools in the
1960 stucy. In part, the difference in numter tested is
attributable to increased onrollments in 1966 as com-
pared to 1860. The moan scores for the various groups
tesied were as follows:

sat-terbal sAT-mathematical

Joys Girls Boys Girls

1960 study 372 376 438 385
1966 study 350 393 422 382

The extent to which the differences in means for the two
studies are attribuiable to changes in the ability level of
sentors during v six.year period, {o changes in solf-
setection of the schools participating in the two stucies,
to sampling eiror, or to other factors cannot be deter-
mined preciscly,

Berause a follow-un study has been compleled only
for “he 1960 sample, the discussion in this section will
focus on the 1esults of the earlier study. By following up
a suhsample of the 1960 norms group. it was possible fo
¢’ “ain data on the distributions of sAT scores cartied a3
high school seniors for fepreseniative samples of high
school graduates who enrolled as full-time or part-time
students in college during the academie year directly
following high school graduation, and for represcentative
samyides of several other oollege student group s, to be
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de seribed bzlow.

In the selection, of the 1960 nationa) sample, the sec-
ondary school was the sampling unit. By using random
sanipling within strata, 200 schools were selected from a
master list of secondary schools in the United States.
Geographical region and type of support were the basis
of stratification. Of the 200 schools, each of which was
requested to test its entire senior class, 147 schools pro-
vided usable data (32 schools did not agrce to partici-
pate, 12 that did agree to participate were ninable to do
so, and 9 that did participate were excluded from the
aralysis because cach had tested less than 80 percent of
its senior class).

Follow-up studies were based on a 2,423-case sub-
sample of the original 9,745-case sample. Since it was
judged that studeints with higher test scores would be
more likely to enter college, the 9,745-case sample was
divided into three groups on the basis of a PSAT score
composite (2v + M), and different sampling fractions
were applied to the three groups. In the analysis of the
follew-up results, the observed uata were weighted by
th2 reciprocals of the sampling fractions in order lo give
ihe proper weigiit 10 each of the three strata in determin-
ing the results. The differential sampling and subsequent
weighting are summarized in the following table:

Proportion
of cascs
in intcreel
Approximete sclccted Weight
proporiion for applicd
of total follow-up in
Score in‘erval san ple in tsampling anal-
PSAT 2v +M interval fruction) ysis
177 or higher .05 1.00 1
128 - 176 .25 .50 2
127 or lower .70 .10 10

The follow-up concerned with college attendance and
first-year standing was completed in the fall of 1963, As
a result of the follow.up, cach of the 2,423 students in
the follow-up sample was placed in one of three cate-
gories: students whoze enrollment during the academie
vear 1961-62 had been verified Hy a collepe (N=1440;
students who had reported. o1 whose sevondary schools
had reported. that they did not enroll in college during
1961-62 « N=8801: and students about whom there vas
insuflicient or inconsistent information «N=2103). Thus,
firm data were obtined for 96 percent of the <ample. For
the 1,440 students who entered college. inforination
about end-of-vear slaading was provided by the colleges.

Before the score dela vere analvzed, smal adjust-
ments were made in the scores in order to allow for in-
creases in ability between October, when the national
sample was tesded, and January, to allow for the fact
that seniors at that time usually took the saT helween
December and March. Bata from a growth study done
by Levine and Angoff (19331 were uzed as a basis for
estimating the adjustment. The adjustment consisted of
adding 7.5 scaled score points o the verhal scores of all
students, 5.6 scaled score points to the mathemalical
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scores of boys, and 1.9 scaled score points to the mathe-
matical scores of girls.

Cerfain limilations of the norms and follow-up study
should be noted. First, usable data were received from
slightly less than three quarters of the schools selected
for the norms sample. Incoriplete participation is, of
course, characteristic of studies of this sort in which
schools that have been selected by a mechanical random
sampling process are asked to cooperate on a voluntary
basis. Although the participating schools were fairly
similar to 1a» overall national distribution of secondary
schools with respect to proportions of public and non-
public schools and with respect to the proportions of
Southern and non-Southern schools (Chandler and
Schrader, 1966), there is no way of ascertaining whether
the nonparticipants were atypical of the total sample
with respect to other relevant choracteristics. A related
limitation arises from the fact that adequate follow-up
data could not be obtained for some of the students in
the follow-up sample. However, since such students con-
stituted only 4 percent of the total sample of students
for whom follow-up data were sought, th~ effect of the
data loss should be very minor, Sceond, the sample re-
sults undoubtedly difei to scme extoent from the corres-
ponding papulation values &s a consequence of random
sampling error associated both with the selection of
schools and wilk thie selection of stw iznts {o be included
ir: the follow-up study. Since the school rather than the
individual student was the primary sampling unit, the
samnling error for the national norms sample is larger
tha 1 the error that would be associated with a random
sample of 9,745 students in which the student represents
‘he sampling unit., In addition, exeept for the 5 pereent
of the sample in the highest PsAT score interval, the stu-
dents in the follow-up .tudy constituted on'y a sub.
sample of the national norms sample. (In the highest
5 percen . all students were followed up ) As a conse-
quence, tne actual numbers of ohseryations on which
statistics for cerlain subgroups are based are relatively
snmiall, and the sampling errors are correspondingly lai ge.
Third, sa7 scores were estimated from psat svores by
adding 1o the vsaT scores a growth constant (which had
been determinzd in an independent study) to represerit
the avirage increase in scores between the beginning
and the middie of the senior year, Since the growth ad-
justments were small. errors in them would also be small;
nonetheless, any such errors would appear as bia<es in
the estimated sz listics. Finally, over 90 percent of the
students in the nosms sample had taken a single edition
of the psaT. so that any random sampling error in the
scale placement of that edition is reflected as a bias in
the score statistics

Fstimated s; T means and standard deviations are pre-
sented in ‘Fable 4.1, The results are shown, separately
for boyvs and givls. for all senfors in the national sample,
for those seniors who entered college in 1961-62, 2 d for
s Loral subsamples of the college-going group N shouid
be noted that since the various <ollege subsamples are
not independent, the oxtent 1o which they overlap ds

ERIC

, 2%
FullTox Provded b ERC . g
L



relevant 1o the interpretation of mean score differences.

As shown in Tabie 4.1, the means for high school
seniors based on the students included in the follow-up
study were as follows:

Boys Girls
SAT-V 370 377
SAT-M 437 387

The follow-up study showed that 41 percent of the
boys and 32 percent of the girls entered college directly

from high school in 1951-62. The verbal mean for boys
and the mathematical means for boys and girls were 7
to 75 points higher for the college entrants than for all
seniors. For girls, the difference in verbal means was 90
points. Among the college entrants, 81 percent of the
boys and 82 percent of the girls enrolled in four.year
colleges. The means for enrcllees in four-year colleges
were about 15 points higher than the corresponding
means for all college entrants. Students who entered
two-year colleges had means 50 to 75 points lower than

Table §.1

Scholastic Aptitude Tesl means and standard deviations for a
national sample of secondary school sentors tesled in 1969,
by sex and academic slatns in 1960-61

SAT-V SO TN NUMBLR OF CASES
Groupr Mean sp Meun §D Weighted  Unweighted
Boys
All seniors in national sample 370 113 437 115 4,585 .
Seniors who in 1961-62:
Entered any college 440 114 509 111 1,878 756
Entered a four-year college** 453 114 526 106 1,516 659
Entered a two-year college** 385 96 438 103 358 95
Entered a College Board
member college*** 511 105 573 94 592 337
Completed the first year of college | 448 114 515 112 1,699 678
Completed the first year of college
“in good stand.ing” 468 109 530 110 1,263 593
Girls
All senjors in national sampla 377 118 387 103 5,162 ,
Seniors who in 1961-62:
Entered any college 467 122 461 105 1,659 684
Entered a four-year college*** 483 119 477 102 1,366 610
Entered a two-year college*** 392 109 386 §6 293 74
Entered a College Board
member college 542 107 512 105 550 321
Completed the firsi year of college 174 118 466 105 1,506 635
Completed the fiesl yeor of college
vin good standing” 481 117 452 103 1,377 600

*T'h 2 statistics prescnted for all seniors in the sational sample and for thie various subsamples are
Lased on the weighted follow-up sample. 1 he means and standard deviations of the scores aclually
earned by all seniors in the pational sample are ag follows:

EAT-V
Mecan &D
Boys 372 114
Girls 376 117

SAT-M

Number

Mcean SD of cases
43R 115 4,638
Ish 103 5,107

**The numb r of entrants to four.year colleges plus the number of entrants 1o two-ycar colleges does
not equal the numbxr of eritrants 1o any cailege because infermation about the piograms in which

two boys were enrolled we . not provided.

***The statistics presented far these grouj s diffier slightly from those publizhed in Seibel's repotis

(19634, 1965h, The differences are due to changes in the way in which a fow stude

v were ¢l <sified,

changes «ffected during a reanalysis conducted a5 part of a further folluw-up study [Pitcher, 1968).

O
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the corresponding means for all ccllege students. For the
subgroup of college entrents wha were enrolledt in col-
leges whic . at that time -vere College Board members
(32 percent of the boys z.d 33 percent of the girls), the
means were 50 to 75 points higher than the coirespond-
ing means for all college entrants.

The first year of college was coripleted by 85 percent
of the boys and 91 percent of the girls who entered. The
students who compleied the year scored, on the average,
five to eight points higher than all who entered college.
Of those who compieted the firet year of college, 79 per-
cent of the boys and 91 percent of the girls completed it
“in good standing,” as reported by the cclleges. The
mean scores of the students who completed the year in
good standing ranged irom 6 to 20 points Fgher than the
mean scores of all students who ~ompleted the year. The
percentage of students completing the first year of col-
lege may seem relatively high in view of the widespread
belief that aftrition is high during the freshman year.
Flanagan and Cooley (1966), ia three separate Project
Talent studies, found 79 to 82 percent of males and 76 1o
83 percent of females remaining in college at the end of
the first year. " he extent to wiich the difference is attrib-
utable to sampling error, to methodological &iflerences,
or to bias in the samples cannut readily be judged. It
should ve noted that both the rresent resulls and the
Project Talent resulls are bascd not on a representative
sample >f all entering freshmen but on those students
who ent 'red college during the ¥ ar after they finished
high school.

Seibel (1965a} has provided percentile rank tables
for seniors wha later entered college and for senicrs whe
later completed the first year of college in good stand-
ing. His report also includes detailed anczlyses of the
relationships among psat scores, secondary school per-
formance, collrge attendance, and college performance.
Seibel (1265b) has further analyzed the follow-up data
for students in the national sample who later entered
junior colleges.

Local norms — Data compiled by a college on its own
applicants and various grouns of enrolled students can
be cxceedingly valuable in score use. Because of the
wide variation among College Board colleges in the test
scores of their applicants and entering students, it is
important fo: many colleges to be able to inferpret the
scores in terms of relative standing within their own
student groups. For many placement purposes, current
data on a student’s relative standing within the group
eligible for various placeinents may provide an adequate
basis for placement decisions. It should be emphasized
that thic approach assumes that the test has satisfactory
content validity for the decisions being made. For coun-
seling purposes local percentile distributions are clearly
mo: ¢ uscful. For a number of years, the College Board
has been offering a Validity Study Service to interested
colleges. As part of the service. enrolled student norms
on cach predictor are provided to paiticipating celleges.

Beginning in 1961, the Collcge Board pubiiched the
Manual of Frestiman Class Profiles to facilitate the use

'
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of college norms in guiding prospective college students,
Each edition of the Manual was designed to give secon-
dary school counselors, teachers, and administrators rel-
atively detailed information abour applicants and
entrants to each participating rollege. Ii should be em-
phasized that each college determined what information
it wished to give. The basic tables followed a standard
form to facilitate their use, but the college decided which
tables to present and what further interpretation to pro-
vide. Data were usually provided on test scores and sec-
ondary school academic performance for one or more of
the following groups: applicants for admission, appli-
cants accepled by the college, enrolled freshmen, and
applicants who applied for and who received financial
aid. In instances in which sex, type of support of secon-
dary school, geographical residence, or intended college
curriculum were taken into account in admissions prac-
tices, the data could be differentialed on the basis of the
relevant variables.

The recommended manner of presentation of data has
evolved as experience has suggested ways of increasing
the usefulness of the information. In the 1967-63 edition
of the Manua! and its immediate predecessor, the col-
leges had the option of presenting score data in one of
three formats: (1) separate distributions of sar-verbal
scores and sAT-mathematical scores, accompanied by a
distribution of class rank or grade-point average in sec-
ondary school; 12) cross-classifications of saT-verbal
scores and secondary school standing and of sat-mathe-
matical scores and secondary school standing; (3) a
cross-classification of a composite of sat-verbal and
-mathemalical scorez and secondary school standing.
(In the third formatl the composile reflects the relative
weights assigned by the college to sav-verbal and -math-
emalical scores.)

In the fall of 1969, the College Board incorporated the
kinds of data that “ad previously appeared only in the
Manual into its i ) edition of The College Handbook,
which superseded the Manual of Freshman Class Pro-
files. That edition of the IHandbook introduced a new.
more informaltive optional format for the presentation of
sAT scores and secondary school standing. The new for-
mat provides a single distribution of a composite score
derived by combining the sAT-verbal score, the sat-
mathematical score, and secondary school starding,
using weights based upon validity study data for each
parliripating col' ge.

In all, six editions of the Afanual were produced be-
tween 1961 and 1967 (196°, 1962, 1963, 1964, 19653.67.
and 1967-69). In each editioti, the data presented were
based on the year peeceding the first year in which the
edition was made available for use. Thus, the 1967.69
edilion. published for use in counseling students entering
college in 1968 and 1969, contained information about
the class that enrolled in college in 1966.

Mean sAT scores based on applicants. accepted appli-
cants, and enrolled st idents can be calculated for a sub
stantiat number of colleges. Table 4.2 shows the results
obtained for a sample of 18 cotleges that provided ts-
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Table 4.2

sat-rerbal and SaT-matkematical nrean scores for applicante,
acceph. 3 applicants, and enrolied students reported by 18 colleges
in the Manual of Freshman Class Profiles of 1962, 1964, and 1965-67

saT-verbal mean sat-mathematicel mican
Accepted  Enrolied Aceepted Envolfed
Collcge Ycar ¥Apph'crmis applicants students | Applicants  applicants studenes
- Men's colleges
A 1965-67 619 681 675 715 760 759
1964 630 589 687 503 751 751
1962 319 680 678 630 747 749
B 1965-6% 627 648 640 660 686 679
1964 628 659 656 657 690 683
1962 4502 641 635 630 667 663
C 1965-67 591 632 628 627 664 657
1964 596 638 635 QY] 657 650
1962 589 629 626 608 649 642
D 1965-61 572 606 600 639 669 £0
1964 577 607 603 633 662 652
1962 570 600 590 618 640 625
E 1965-67 543 583 576 612 647 6317
1964 549 684 573 604 634 622
1962 532 563 563 587 618 612
Womcen's ecileges
F 1965-67 657 710 706 633 634 678
1964 656 699 700 624 672 G68
1962 649 709 709 601 666 665
G 1965-67 615 658 655 546 592 588
1964 601 643 637 534 588 584
1962 578 640 636 509 556 548
H 1965-67 546 625 621 575 603 600
1964 594 622 616 575 601 588
1962 587 620 610 545 515 566
| 1965-67 566 610 6(1 654 594 588
1964 570 597 590 550 580 575
1962 564 596 585 528 560 553
J 1965-67 554 600 593 5490 585 579
1964 554 593 588 538 577 572
1262 638 680 570 507 547 542

B

(Table 4.2 continucd on page 86)
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Table 4.2 {continued)

sat-verbal incan sat mathemetical mean
Accepte ! Enrolled Acceyited  Enrolled
College Year Applicants  applicants students | Applicanis  applicants  students
Cocduicational colieges
K 1965-67 539 574 575 539 §75 575
1964 528 561 560 531 558 554
1962 535 572 564 529 543 538
L 1965-67 545 574 568 544 569 557
1964 540 569 560 531 555 546
1962 512 556 547 501 534 527
M 1965-67 511 546 544 522 556 553
1964 501 528 523 511 533 532
1962 485 530 532 492 532 534
N 1965-67 514 545 531 548 578 563
1964 513 543 525 539 569 554
1962 489 519 507 510 538 526
O 1865-67 502 527 521 522 555 548
1964 493 514 501 515 534 527
1962 484 508 498 511 532 524
P 1965-67 490 512 509 521 539 531
1964 488 506 503 521 534 528
1962 466 487 479 489 507 503
Q 1965-67 496 510 503 496 510 438
1964 495 506 498 494 504 499
1962 466 474 408 460 467 468
R 1965-67 471 505 503 498 523 520
1964 468 504 497 484 516 506
1962 458 47€ 471 472 490 490

able data for all three groups in the 1962, 1964, and
1965-67 cditions of the Manual. Because the colleges
providing usable data caniot be considered representa-
tive of all College Board member enlleges or even of col-
leges providing some data for the Manral. only 18 were
selecled, at random, for presentation. The 1esults for
these colleges illustrale the variation from one college 1o
another in score level and permit an examination of
trends in performance for the colleges included.

Tuble 4.2 makes il clear that during the time period
studicd there was a perceptible upward trend of scores
in nearly all of the 18 colleges. The upward trend in ap-
plicant scores presumably reflects greater self-selection.
The upward trend in accepted applicant and enrolled
student scores suggests that selection within the higher-
scoring applicanl group continued 1o be based on the
kinds of abilities measured by the tests. 1 is true that an
upward irend in scores could arise even if applicants re-
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maincd at the sanie Jevel. provided that the number of
apy.hicants increased while the number accepted remained
the same or provided that more weight were given to the
scores in admissions. Thus, although the upward trend in
the means for these 18 (slleges could be the result of an
upward shift in the ability level ot high school senjors in
general, it could also be the resull of increasing seleclivity
on the part of the colleges—or it could result from some
combination of both factors,

Comparisons of applicanls, accepted applicanis, and
cnrolled students show, as wouid be expected, substan-
tially higher scores for the accepled applicants and cn-
rolied studenls than for the applicant:. The fact that the
accepled applicants carn sornewhat higher sceres than
the enrolled students probably results from the facl that
able applicants may be accepted by several colleges but
can altend only one and that some of the more able
applicants accepled by the colleges included in the study
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chose to attend college elsewhere.

Hills (1966) has reported saT means for students en-
rolled in 19 colleges and universities belongirg to the
University Systean of Georgia. In 1964 these colleges
had saT-verbal means ranging from 260 to 546 and sat-
mathematical means ranging from 294 to 635. The
weighted average increase in means for the 1958 to 1964
period was 47 scaled score points for saT-verbal and 40
scaled score points for sAT-mathematical, and substan-
tial increases in mean scores occurred in nearly all 19
colleges and universities. During the same period, enter-
ing freshman classes increased nearly 50 percent in size.

A broader survey of shifts in ability level over time
has been reported (Walberg and others, 1966). These
data are important in evaluating the feasibility of using
the data for a class admitted in a particular year for *wn
or more vears after the class is admitted. In this study,
the 1963, 1964, and 1965-67 editions of the Manual were
examined in order to identify, for each pair of editions,
all institu'ions that provided comparable distributions
in the two years. The examinal..a was performed sepa-
rately for men applicants, women applicants, enrolled
freshman men, and enrolled freshrman 'wvomen. (In a few
instances in which coeducational institutions did not
present separate distributions for men and women, the
distributions based on men and women combined were
categorized as distributions based on men. When an
institution provided distributions for subgroups within
sex, all distributions for the stbgroups were combined.)
The within-institution differences between correspond-
ing percentile ranks fer scores of 404, 500, and 600 were
tabulated for each pair of editions. Some of the results
of the comparison of the 1963 and 1965-67 editions are
summarized in the follewing table (derived from Table
4.3), which gives the percentages of institutions in which
the percentile rank of the selected sat scores differed
by 10 points or less for the two years. The numbers of
colleges on which the percentages are based are: men
applicants, 69 colleges; women applicants, 79 colleges;
enrolled freshman men. 112 colleges; enrolled freshman
women, 127 collegcs.

Percent of colleges

Men

SAT-V SAT-M
600 500 400 600 ECO 409
Applicants @9 81 91 84 84 99
Fnrolled freshmen 86 73 93 72 &5 97

Women

SAT-V SAT-M
60D 500 400 600 500 400
Applicants 87 63 95 &9 84 94

Enrolled freshmen 70 68 96 69 83 a4

Distributions of differences between corresponding
percentile ranks published in the 1963 and 1935-67 odi-
tions of the Manual are shown in more detail in Table
4.3. From this table it can be ascertaind that of the 2,322
individual comparisons of percentile ranks, there was
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no difference between percentile rapks in 270 corapari-
sons. In 90 percent of the remainir ; 2,052 compaiisons,
the percent of students scoring below the selected scores
was smaller in 1955 than it was in 1063,

The available evidence indicates that the score distri-
butions published in the Manug! have changed over the
two- or three-year periods studied and that the level of
the rcores at a particular institution has been much more
lik 1y to inerease than to decrease. In comparison with
th: differences among the profiles published by gifferent
institutions in a single edition, however, the differences
among the profiles published by a given institution in
several successive editions typically are not great.

Candidate norms, 1967-68 and 1968-69— Performance
of College Board candidates for the years 1967-68 and
1968-69 is summarized in Table 44. A few points
should be noted in interpreting these results. First, many
candidates take saT as juniors for guidance and practice
and then take the test again as seniors, In 1968-69, the
number of candidates who tock saT in March or May of
their junior year and who repeated it in Decemtnr or
Januar;’ of their senicr year was about 190,000. Repeti-
{ion of the 1est within a particular year is very much less
common. The most recent available data (based o~ *h»
testing years 1962-63 and 1963-64) showed that abd it
8 percent of senior sAT scores and about 5 percent of
junjor SAT scores were carned by students who had al-
ready taken the test during the same year. Second, the
figures reported combine results for administrations oc-
curring at different times during the year. By far the
most popular administration for juniors was May; for se-
niors, the most popular was December. Third, the figures
reported do not represent all candidales tesled during
the year. In particular, sceres for Sunday administra-
tions are excluded and svuies are also excluded for a
small proportion of candidates who, for various reasons,
were not ireafed as part of the main score reporting
group. The exclusion of these scores is unlikely to have
any appreciable effect on the results. Finally, the avail-
able data have not been analyzed in terms of skewness
and kurtosis. Detailed distributions for candidates tested
from May 1968 through March 1969 are, howoever, given
in the 1969-70 edition of College Board Score Reporls
both for sAi and for the Achievement Tests.

Cerlain comparisons hased on Table 4.4 justify some
comment. First, it is clear that the means and standard
deviations for the two years agree fairly closely, although
mean scores iend to be lightly lower in the more recent
ycar. Second, juniors earn somewhat higher scores than
serjors. Presumably, the juniors are more highly scll-
selected than the seniors, so that the normal expecta-
tion that seniors would earn higher scores is not fulfilled.
Third, girls score higher than boys on sat-verbal sec-
tions, but their advantage is only about five scaled score
points. Boys, on the other hand. substaatiatly excel girls
on sAT-mathemalical sections, Their advantage ranges
from 39 to 45 points in the four basic grouys. It {s worthy
of inention that candidates who were tesled from August
1956 through May 1957 an1 expected to attend college
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Table 4.3

Numbers of colleges in which changes of various anmounts occurred in percentile ranks* for sclected scaled
scores belween the 1963 cdition and the 1965-67 edition of the Manual of Freshman Class Profiles

Change in Men** Women
percentuge of students »
scoring beluw designated SAT-V score SAT-AM Score SAT-V score SAT-M score
sc~led score 600 500 400 600 500 400 600 500 400 600 500 400
Applicants

Decrease larger than 20 1 1 2 2
Decrease of 11 to 20 1 10 5 10 11 1 10 27 4 9 14 3
Decrease of 1 to 10 61 51 47 55 46 45 63 47 61 66 62 60
No change*** 2 3 G 1 7 16 1 2 11 1 0 10
Increase of 1 to 10 6 4 2 5 7 5 1 3 3 3 4
Increase larger than 10 1

Number of colleges 69 69 69 69 69 69 79 79 79 79 79 79

Ernrolled freshmen

Decrease larger than 20 1 6 1 4 3 N 4 6 1 10 4 2
Decrease of 11 to 20 14 23 7 26 13 2 33 35 4 29 18 b
Decrcase of 1 {0 10 80 VAN 59 70 69 47 72 66 63 4 79 74
No change*** 5 6 32 2 16 47 6 8 46 4 6 31
Increase of 1 {o 10 11 5 13 10 15 11 12 13 9 20 15
Increase larger than 10 1 1 1 1 1 1

Number of colleges 112 112 112 112 112 112 127 127 127 127 127 127

*For vonvenience of reference, the percentage of cases below a specificd score is denoted here as the “percentile rank™ of

the score.

* Including a fe -dis. ibutions based on men and women combined.
***Some instances of no change, particularly in the percentile rank of 400, occur because no persons presented lower scores

in either year.

the following fall (for the mo=t part, senior candidates)
showed the {oliowing score differences: girls® saT-verbal
scores were eight points higher and boys’ sar-mathe-
matical scores were G4 points higher. Although the com-
parison of 1956-57 results with recent results is compli-
caled by the fact that not all of the students in the 1956-
57 group ‘wvere srniors in high school (although the very
large majority of them were seniors), it scems sale to
conclude that the superiority of boys over girls cn sat-
matheraatical sections is snmewhat less now thuan it was
in 1956-57.

Trends in candidaie performance, 1956-57 to 1968-69
--Because the candidate group has changald in a variely
of ways during the designaled period, it is desirable to
consider certain of these changes botore examining trends
in performance. Figure 4.1 shows the yearly attendance
of twellth-g.-ade candidates at Scholastic Aptitude ‘Test
sessions. 1t should be noted that the number of test soi-
sions attended is somewhat greater than the number of
different p.rsons tested (in 1963-64 about B peresnt of

an
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senior SAT scores were earned by students who had al-
ready taken the test at a previous administration during
the same year).

In Figure 4.2 the number of saTs taken annually by
twelfth-grade candidates has been expressed as a [rac-
tion of the number of births 18 years earlizr. The data in
Figure 4.2 thus incorporate an approximate adjustment
for the increase over time in the total numt er of persons
in the appropriale age group.

Figures 4.1 and 4.2 make it clear that there has been
a spectacular increase in the number of SaT scores re-
ported during this period and that the increase is still
very farge when account is taken ol variations in the
birth rale 18 years earlicr.

Along with the increase in activity, cerlain other
changes cun be noted. For the period August 1956
through May 1957, 30 percent of the sats administered
were taken by juniors and 64 percent by seniors. For the
per ! July 1963 through May 1969, juniors earned 38
pereent of the scores and seniors, 58 percent. During the



AMcans, standard deviations, and wionbers of Scholastic Aptitude Test scores,

Table 4.4

classified by candidale’s sex and cducational level, 1967-68 and 1968-69

BOYS GIRLS TOTAL
Er'ucational Testing
ferel year Mean SO N Afean sp N Aean SD N
sat-terbaf
suniors 1967-68 r468 108 307,493 473 103 282,382 —‘ 470 105 589,879
1£68-69 465 106 314,223 469 105 293,667 467 105 607,896
Seniors 1967-68 463 111 490.737 454 109 399,977 463 110 890,721
1968-69 457 110 498,462 464 110 415,625 460 110 914,395
All grades 1967-68 464 1i0 837,315 467 106 706,511 466 108 1,543,839
1968-69 460 108 852,105 466 108 733,439 462 108 1,585,560
saT-uathematical
Juniors 1967-68 522 110 30" 193 483 100 282,382 5C4 107 589,879
1968-69 515 110 314,223 474 08 293,667 495 106 607,896
Seniors 1967-68 509 117 490,737 466 107 399,977 490 115 890,721
1968-69 510 116 498,462 465 105 415,925 490 114 914,395
All grades 1967-68 513 115 837,315 471 105 706,511 494 112 1,543,839
1968-69 bil 114 852,105 468 103 733,439 J 491 111 1,585,560

same period, there vyas a marked shift of seniors from
the January test to earlier dates. In 1956-1957, 8 percent
of the senior scores were carned in 1december and 54 per-
cent in Januar. In 1966-67, December accounted for 68
percent and January, for 13 percent, In 1968-69, Novem-
ber accounted for 31 percent; December, for 43 pereent;
and January, for 12 percent,

Additional trends may be noted by comparing resulls
of special stadies of test-taking patterns of Coilege Board
candidates. These studies were based on a b percent
sample of all candidates tested in a two-year period. Be-
cause of the great flexibilily in the testing program, a
great variely of testing patlerns are possible with respect
to time of tesling, tests taken at a parlicular administra.
tion, and repetition of specific tests. Comparisons of test.
taking patterns of vacious groups (boys and girls, juniors
and seniors, and students atltending secendary schools
in various geographical regions) thirow addition-l hight
en the compasition of the candidate group at different
administrations. An important feature of these studies is
that the unit of analysis is the candidate, defined as any
student who tock at least once fest during the designated
two-year period as a junior or senior in secondiry school.
For comparing groups, the pereentage of candidates is a
more meamngful figure than the percentage of scores,
since the frequercy of test repelition may vary among
the groups being compared.
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Two trends, based on test-taking pattern studies for
the testing years 1937-59 and 1962.64 (Pitcher, 1960
and Pitcher, 1966). will be noted here, First, the per-
cenlage of girls inereased from 40.9 to 44.9 over the pe-
riod studied. Second, there has been a trend with respect
to the region in which the candidate's secondary sehoc!
is located, as follows:

Geographical location Pcrcent of sample

of sccondary school 1957-59 1962.64
Northeast 540 42.5
Sovuth 19.8 23.0
Midwest 14.4 18.1
West 10.2 13.0
Otber 1.4 3.6

It is clear that there is a trend toward broader national
distribution. The Northeast, which includes the New
England and Middle Atlantic consus regions, accounts
for a markedly smaller proportion - ! the candidates in
the more recent study. ‘That this dec:ease cannot be ex-
plained hy a shift in population is indic.ied by the fact
that the high school population did not shift much dur-
ing this time. The nine states inctuded in the Northeast
acenunted for 23 8 percent of all publie high school grad-
vales in the United Stales in 195960 :n ] 23.4 of such
graduates in 1063-64. Data available for the latter year

89
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Figure 4.1

Aftendance of twelfth-grade students al SAT scssions, 1956-57 through 1968-G9
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show that the corresponding percentfage for all public
and nonpublic graduates was 25.5. Data were oblained
from the Digest of Educational Statistics prepared by
the U. €. Office of Education (1962, 1963).

By far the most interesting question, of course, is the
nature of the trend with respect to test performance.
Since the scores for all new test forms are reported on a
continuing score scale, it is possible to compare scores
directly for different tesling years. Table 4.5 provides
the data for such comparican. It is truc, of course, that
score equating is subjcct to random errors, and that the
opportunity for these random errors to cancel cach other
out is limited by the fact that there are only five or six
separate test forms represented in the statistics for a
given testing year.

%0 O
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6263 6364 64.65 6566 66.67 67-68 €63-69

YEAR

On the whole, the most striking feature of Table 4.5 is
the lack of conspicuous trends The sat-verbal median
for the 13 vears i< 473. The highest mean (478) oceurred
in 1962-63, the lowest (4627 occurred in 1868-69. Two
possible trends may be noted. The mean declined slightly
cach year for the last six yvears, shown in the table, and
the standard deviations for the first three years are
slightly smaller than those for the last ten. The highest
saT-mathematicat imean (502 also occurred in 1962-G3,
and theee is again a slight downward tendency for the
1ast zeven vears. Conjectures about these relatively sub-
tle trds should not obscure the remarkable fact that
over the entire 13-year period, sat-verbal means ranged
o1ly from 462 to 178 and sar-matheisatical moans
ranged only from 491 to 302,



Figure 1.2

Ratio of number of SATs taken by Licelfth-grade students fo number of
births 18 years carlicr, 1956-57 through 1968-69
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Perforniavice on Achicrement Tests

Nature of Achievement Test candide’cs- For somo nur-
poses, it is useful to think of all candidales who {ake one
or mate Achievement Tests as forming a group. For ex-
ample, dala on 1he number of senijors taking one or more
Achievement Tesls at each administration may be added
across administrations to provide ar indication of the
growth in volume of the Achievement Test program, as
shown in Figure 4 3. The growth over the period 1936-57
through 1968-63 is clearly quite large. Figures are given
for s~niors in oder to remove the efiecet of attendance by
the same candidate both as a junior and as a senior. If
a candidate attended more than once as a senior, he is, of
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course, counted cacly fime he atends. In the study of
test-taking patterns based on the 1962-61 testing years
tdescribed on pages 89 and 901, it was found that, on the
i cerage, cach cididate attended 1.13 Achieverment Test
administrations as a senior. (The comparable figure for
sat allendance is 1.08 administrations.) Part of the in-
vrease in Acnievement Test at'endance shown in Figure
4.3 may e attritnited o an increased proporlion of can-
didate, attending more than one administration. since
these data are hased on th? tots! number of attendances,
not on the total number of candidates.

The studies of test-taking patterns also provie data
0. the question of the growth in the mimiber of Achieve-
ment ‘Test candidates refative to the growth of the total
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[AL)]
U



Table 45

Means, slandard deviations, and numbers of cases* (in thousands)
for all candidates laking the SAT, by year, 1856-57 through 1968-69

Testing saT-terbul saT-mathematical
year Mean SD N Mean $D N
1956-57 473 105 270.6 496 111 270.5
1957-58 472 106 376.9 496 109 376.8
1958-59 475 106 469.7 498 110 469.7
1959-60 477 108 564.3 498 109 564.2
1¢50-61 474 108 716.4 495 109 716.3
1961-62 473 109 802.6 498 112 802.5
1962-63 478 109 933.2 502 111 933.1
1963-64 475 108 1,164.0 493 113 1,163.9
1964-65 473 108 1,361.4 496 112 1,361.2
1965-65 471 108 1,381 .4 496 111 1,381.4
1966-67 467 109 1,422.5 495 110 1,422.5
1967-68 466 108 1,543.8 494 112 1,543.8
1968-69 462 108 1,585.6 491 111 1,585.6

*The term "'case’” is used here to denote an attendance at an sar administration. Thus, if a candidate
attended two administrations, he is counted as two cases.

candidate group. In these figures, cach candidate is
courted only once, even if he attends several administra-
tions. The proportion of candidates who iook one or
mare Achievement Tests as juniors or seniors in high
school is as follows:

Of the 14 tests studied, only English Composition was
taken by neariy all candidates (86 percent). A clear ma-
jority of the candidates (56 percent) look the Interme-
diate Mathematics Test. About 22 percent of the candi-
dates took the Advanced Matheriatics Test, but some of
them undoubtedly also took the Intermediate Mathemat-

T;f:;:g A:;ﬁ’:f«:::::';.fm Sample size ics Test (especially as juniors), so that the percenlage

-— of candidatcs taking a mathematics test cannot be stated
195759 345 14,288 precisely. Of the remaining tests, only American History
iggggi :gg g;ﬁﬁ and Social Studies (30 percent), Chemistry (19 per-

An indication of the present scope of the Achievement
Tests program is given by the fact that, according to the
information given in the publication 1969-70 Admissions
Schedules of the Member Colleges, some 232 College
Board member colleges 1equired that all candidates take
the Achievement Testa,

Characteristics of groups taking specific tests--Virtual-
ly all candidates who take the sAT lake both the verbal
and mathematical sections. The Achievement Test can-
didates, by contrast, take a great variety of lest combi-
nations. As part of the studies of lest-taking pallerns
(described on pages §9 and 00y, information was ob-
tained on the percentage of Achievem>nt Tesl candi-
dates who took each Achievement Test. For the period
1962-61, the pcreeniage of Achievement candidales tak-
ing cach lest is shown in Table 4.6.
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cent), French (18 percent), and Biology (11 percent)
were taken by nore than 10 percent of the candidates.
Aswould be expecied, the study als~ d that Physics
and Advanced Mathematics were ; ,.precially more pop-
ular with boys than with girls, while French, Spanish,
and Biology were more popular with girls than with boys.

Since virtually all Achievement candidates also take
the <AT, it is possible to determine the ability level on
sAT of candidates choosing each Achievement Test. As
part of “ne statistical work of maintaining the score
scales for the Achievement Tests, data on sar perform.
ance for samples of Achicvement candidales have been
propared. Resulis for 1068-69 testing are shown in Table
4.7. ’The footnole to Table 4.7 indivales how the samples
were defined. )

Means on savverbal range froin 507 for candidates
taking Mathematics Iavel 1 to 594 for candid.les tak-

103



Figure

4.3

Alltendance nf bedfth-grade stidonds af Achiceenent Tesl sesxions,
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ing the Russian Tr:t. On sat-mathavatical the range is
from 511 for Literature to 606 for Mathemutics Level
11*. Sceling procedures for determining the College
Board scaled scores for the virious Achievement Tests
take account of the variation in ability level from test

*Mathernatics Tevel T and Level I repliced the Inter-
mediate and Advanced tests beginning in 196 £-65. Accord.-
ing to A Deocription of the Colicge Boo o Achrcveniont Tests,
1796763, Mathcmatics Tevel T s the appropriate Gt for
most candidates who take a mathematics achicvement
test: Mathcmatics Lavel IV "sticoacs tho-e a-pedts of pre-
ale u!u\ mathematios which aie prerequisites for a pood
course in (alenles and analytic geometry™ and is anpro.
rrnlv for a "pood student who hascom; letod throeand a
1Alf (o four years of a sequence of conirecs which approx.
|malc the récommenda l:nm of the Collige Board Com.
missint op Ma'l ematics.””
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v2-63 6364 6465 65 66 6667 67-68 68 ¢

YEAR

to test, as described in Chapler Hi, Table 4.7 ek

it clear that the differences from test to test in leve!
candidate ability are suflicientiy large to make the -+ 1
ing operation worthwhile,

The Achievement Test candidates choosing vari.
tests differ also in the proportion of candidates tested
the junior and senior years. Table 4.8 presents data f
students tested in 1962.64. 1 Results are bazsed on
test-takir g pattern studies deseribed on pages Sdand b
A substaptial propotrtion of candidates Lias cerlain t
in their junior year only, proxumably: near the on.!
their courae of work in the subied. For uropean Hi
and World Cultuzcs and for Chemistry, nearly half
percent and 47 pereent, respectively s of the candid
took the test in their junior year only. Other tests hov,
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Table 4.6

Percentcges of Achievement Test candidates taking the various tests
al least “nce during the last two years of secondary school*

Number of Percent* * of totul
Achievement Test eandidutes achietement sample
English Composiiion 12,788 88.3
American History and Social Studies 4,421 29.8
European History and Wocld Cultures 408 2.8
French 2,743 18.6
German 486 3.3
Hebrew 20 0.1
Latin 831 5.6
Russian 47 0.3
Spanish 1,207 8.1
Biology 1,645 11.1
Chemistry 2,758 18.6
Physics 1,387 9.4
Intermeaiate Mathematics 8,320 56.2
Advanced Mathematlics 3,226 21.8
Any Achievement Test 14,817 100.0
(base for percents)

*Fased on a 5 percent sample of Achievement Test candidates who were juniors in 1962.63 and

serors in 1963-64.

*+*The percentages do not add to 100 bzeause each candidate is included in the percentage for each

test that he took.

relatively large proportions of junior-year-only candi-
dates were Latin (34 percent), Biology (32 percent),
Physics (28 percent), American History and Social
Studies (26 percent), and Intermediate Mathematios
(25 percent) . The tests having the highest percentage of
senior-only candidates were Russian (96 percent), Ad-
vanced Mathematics (80 percent), Hebrew (80 per-
cent}, and German (79 percent). Relatively few candi-
dates took the same subject both as juniors and as se-
niors; for only four tests, English Composition (20 per-
cent), French (13 pereent), Latin (13 percent), and
Intermediat2> Mathematics (13 percent), did nore than
10 percent of the candidates follow this patfern in
1962.64 The results suggest that candidates took
Achievement Tests during their junior year in order 10
present scores carned near the end of their course work
in a subject and lo a neticcably smaller rxtent for prac-
tice or for guidance purposes in a ¢ bject that they take
again in their senjor year. Finally, it may be noted that a
considerabile percentage ¢ 11 percent) of the candidates
who tcok Achieveinent Tests took them only as junijors,
A najority of these candidales did take the sar duting
the senior year, At some U e be'ween the junior and
senjor cdministrations, sucn candidates presumably de-
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cided —in some cases reversing an earlier decision—to
apply to colleges that did not require Achievement Tests
or that were willing to accept junior Achicvement Test
cores. Of the rest of the candidates who took the
Achievement Tests only in their junior year, some un-
doubtedly skipped their twelfth grade and entered col-
lege directly. However, it scems likely that for other
candidatles, nonattendance at a senior adminisiration
was the result of a chi:nge in educafional plans, either to
attend a college that does not require College Board tosts
or not to attend college at all.

Candidate n rms, 1967-68 and 1968-69-Table 49
shows the means and stendard deviations for boys and
girls separately and for juniors and seniors scparately
for substantially all candidates tested in two recent test-
ing ycars. In these tables, resulfs for fests administered
from Noveriber through July are combined. (It shonld
be noted that the Literatuie Test was infroduced in May
1068 in 1968-69, it was admmistered in Jannary and
May.) Comparison of the overall racans for the twoe
tesling s-ears shows that seven of the shifts in m2ans were
lees then five scaled points. However, the Physics mean
increased by 8 points, while means for Hebrew, Kuropean
History, and French declined by 16, 12, and 10 poinis.

—_
'

<



Scholastic Aptitude Test means and standard devialions
for Achievement Test candidales*

Table 4.7

saT-verbal saT-mathematical

Number of

Achicvement Test Mcan D Mean SD cundidates
English Composition 514 104 543 107 4,701
Literature 538 111 511 104 7,332
American History and Sccial Studies 513 104 525 106 4,634
European History and Worid Cultures 541 110 526 103 7,235
French 549 96 555 98 3,555
German 555 95 585 99 3,779
Hebrew 552 110 575 110 989
Latin 550 100 565 98 5,163
Russian 594 97 610 99 883
Spanish 518 96 534 97 3,610
Biology 511 106 520 102 4,773
Chemistry 531 101 501 96 4,877
Physics 534 107 631 95 5,087
Mathematics Level I 507 103 554 101 4,637
Mathematics Level 11 578 108 666 91 4,717

*Based on samples of candidates who took the designated Achievemen® Test as senicrs in December
1968, January 1969, or March 1969, or who tock that test as juniors in Miay 1968 but did rot repeat
it at any of the specified senior admiuistralivns. (The sainple sizes do nt reflect the relative tolal

volumes for the varicus tesls.)

respectively. These shifts are relatively small and are no
doubt attributable in part to random fluctuations inher-
ent in scaling and equating. It may be noted also that
American History, European History, Latin, Russian,
Chemistry, and Physics showed decreases in number of
candidates tested; the other tests showed an increased
candidate volume in 1968-69.

Table 4.9 facilitates comparison of the performance of
boys and girls with respeet to performance on the
Achievenient Tests. It may well b2 emphasized again
that generalizations of the results beyond the candidate
group itself are not warranted. Within the candidate
group itsell, however, a fairly clear pattern of cex differ-
ences is discernible, as shown in Table 4.10, in which the
tests are ordered according to the difference observed for
seniors in 1968-69.

As might be expected, boxs have an advantage in the
sciences, in mathematics, and in histoty and social sci-
ence, while girls score higher in English and foreign
languages. It is interedting to note that differences for
Latin are quite small. On the whole, the pattern of differ-
ences is sinilar for juniors and for seniors, However, the
advantage of bovs in chemistry s smaller for juniors
than for senints. For test< on which girls have the higher
average scores, their advantage is larger for seniors than
for junior<in ¥Fresch, Hebrew, wnd Spanish and is larges
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for juniors than for seniors in Russian.

It should be noted that the foregoing comparisons do
not take ‘nto account the existence of sex differences in
the amount of preparatizn in those subjects that are gen-
erally sequential and cumulative in secondary school
(forcign languages, mathematics). Reference to the
more detailed information in Tables 4.12 and 4.14 indi-
cates that the relative advantages of senior girls on the
French and German Tests and of senior boys on the
Mathematics Level 1 Test are smaller when boys and
girls with the same amount of preparation are compared.
However those resulls are probably atiributable in part
to diffriential self-seicction.

Table 4.9 makes it possible to compare mean scores for
junior and senior candidates. The differences e tween
junior and senior nieans, separately for boys and girls.
are presented in Table 4.11. On the whole, the observed
differences may be attributed primarily to greater self-
selection f suniors than of seniorz. I is worthy of nolv
that there ore appreciable differences from one field to
another in the size of the differences. French, German,
Fatin, Spanizh, and Physics show relatively large dil-
ferences.

Table 4.12 presemts resulis for cadh of five languages
for candidates classificd by number of semesters of prep:
aration, by =ex, and by testing year. Because instruction
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Table 4.8

Percentages of Acivicvement Test canc/dales tested in the junior year,
seiior year, or botk years, by specific Achic-ement Test*

Nuwwber of Percent of cundidates tested in the:
rf'l'ff:)ff%‘.'s Junior Senior Junior and
Achiccement Test percents) year only ycar onl;  senioryears
English Composition 12,788 11.8 68.4 19.8
American History and Social Studies 4,421 25.7 68.2 6.1
European History and Worid Cultures 408 47.5 50.0 2.5
French 2,743 18.9 67.8 13.3
German 486 11.9 79.0 9.1
Hebrew 20 15.0 80.0 5.0
Latin 831 339 3.5 12,6
Russian 47 21 95.7 2.2
Spanish 1,207 154 73.8 9.8
Biology 1,645 32.1 62.7 5.2
Chemistry 2,758 46.9 48.4 4.7
Physics 1,387 27.8 65 2 7.0
Intermediate Mathematics 5,320 25.2 62.1 12.7
Advanced Matheinatics 3,226 10.1 80.5 9.4
Any Achievement Test 14,817 113 64.4 24.3

‘Based on a 5 percent sample of Sichievement Test candidates wio wele juniors in 1962-63 and

seniors in 1963 64.

in Hebrew does nol necessarily follow closely the pattern
of otlier languayes with respect to semeslers of prepara-
tion, it hrs not been includec in this table. Data for
Hebrew, separaled by sex and testing year, are given in
Table 4.9,

Tab'e 4.13 summarizes information ¢ out the mean
score differences associated with cuccessive Jevels of
preparation for juniors & seniors separately. (Only
the four languages that are taken by relatively large
numbers of candidates have been surnimarized.) It should
be noted that in reporting the number of semestors
studiod, the candidate is asked {o count the semesier
during which k2 takesthe ¢t if he i - curreittly studying
the language, and to count scme-ters beginning with
grade . The grouping of scmicstais in Tables 4.12 and
4.13 introd'1ces a complicatiun in interpretation because
most s niors are tested rear 4 0 il of the academic
vear atid most juniors are teste 1 near the end of the
vear. Tt is clear that when Studdonts at the same educa-
{iomal level are comparced. the- o having had five or six
seniesters carn substanthliv b her scores than these
having three or four scovo~{ers 1o seniors, the modian
diffe rence for the four Tangu o< s b7 paints: for juniors.,
it is 70 poirts. The incranont Fepseen sludents hasing
had five or six scimesters ard “hnoo hinving bad =even or
cight seniestens is substantinl for scniors in French and

nn
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Spanish, ranging from 75 {0 79 points. For German and
Latin it is somewhat smaller, ranging from 56 to 64
points, Interestingly enough, the increments for juniors
are relatively small, ranging from 27 to 52, with amedian
of 44. It is possible that the smller gain for juniors ai
this level is an artifact, especially since a junior would
have to foilow sotne sort of special program in order to
complete more than six semesters of a language by the
end of his junior year. Firally, it should he noted that the
ob<erved score differances, based as they are or. cross-
scctional data, may arise from self-sclection as well as
from the additional training. The obzerved differences
might be somewhat larger than corresponding differences
obtained by a longitudinal study of the same student
group.

A similar analysis for the two mathematics tests is
shown in Table $.14, The score differences for sticcessive
levels of training for Mathomatics Level T are summar-
ized in Table 4.15. These resu'ts no doubt reflect the
interaction of the offeets of training and of self-selection,
For both senior - and juniors the increase from six semes-
ters to seven or eight sevesters is rgar than the increase
shown by the other tao sleps in tbe calegories usad io.
amount of troming. Fhe fact that junicrs reporting “more
thar. 8 semesters™ scored lower than those reporting 7

(Contintucd on puge 100)




Table 1.9

Means, slandard deriations, and numbeis of Achicement Test scores, classified by fest
and by candidalc’s sex oud educalional level 1967-68 an:l 1968-69

5OYS CIRLS TOTAL?
Educutionet Testing
tevel year Mean D N Mean sD N Mean D N
Fnglish Conipositiom
Juniors 1967-68 | 517 107 49,678 | 540 105 50,884 | 520 106 100,662
1968-69 517 107 55,439 539 102 54,927 528 105 110,367
Seniors 1967-68 498 104 191,283 529 104 148,140 511 105 339,426
1968-69 498 105 194,85% 527 103 152,540 511 105 347,397
All grades 1967-68 501 105 251,656 531 104 204,245 514 106 455,906
1968-69 501 106 260,936 530 103 212,893 514 106 473,832
) Litercture
Junicrs 1967-68 521 111 2,184 545 106 3,252 535 109 5,436
1968-G9 516 110 2,992 535 111 4,246 528 111 7,238
Seniors 1967-68 496 109 484 522 112 1,758 513 111 2,742
1968-69 511 116 5,30¢ 526 111 8,792 521 113 14,101
All grades 1967-68 511 111 3,348 536 109 5,227 526 110 8,575
1968-69 512 114 8,747 529 111 13,527 522 112 22,274
) Amencan Hidory and Scecial 8 wdics
Juniors 1967-68 530 114 23,202 497 104 17,749 516 111 40,951
1968.69 535 110 22,030 495 102 16,699 518 109 38,730
Seniors 1967-68 505 106 56,294 468 96 37,522 490 103 93,817
1968-69 502 105 55,612 461 94 37,409 486 103 93,022
All grades 1967-68 511 109 81,829 476 100 56,576 497 107 138,106
1968.459 510 108 80,250 J 471 98 55,643 494 106 135,894
Fearopcan Historyg end Woerhf Cultreses
Juniors 1967-63 563 111 2,469 521 95 1,318 548 107 3,788
1968.69 555 112 2,468 508 99 1,311 533 109 3,809
Scniors 1967-68 552 114 3,412 497 95 2,290 530 109 5,703
1968-69 530 e 3,870 494 97 2,062 518 108 5,932
All grades 1967.68 553 112 6,610 5014 96 4,060 534 109 14,671
1968-69 536 113 6,8%6 497 98 3,780 522 109 14,656
I'rendh:
Juniors 1967-68 556 167 9,717 562 100 18,806 560 103 25,523
1968-69 553 110 10,244 559 104 20,427 ho7 106 30,671
Seniors 1967-63 e 110 22,122 632 105 10 5243 107 66,423
1965.69 493 1ny 23,872 519 102 17,350 sl0 {3 11,222
All grades 1967-68 522 112 33,264 &1 105 53 N80 535 108 08,153
1963-69 h12 11. 35,491 h3l 103 69,519 l h2h 107 105010
Qs cardidatez whe dild not indicate =ex. (Table £ contlmued on poge 98)
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Table 4.9 (continued)

BOYS GIF S TOTAL¥*
Educational Testiog )
fevel year Moean D N Mean $D N Mean SD N
German
Juniors 1967-68 557 112 1,777 573 113 1,243 563 113 3,020
1968-69 538 109 1,966 557 106 1,412 546 108 3,378
Seniors 1967-68 504 109 8,834 529 111 5,656 514 110 14,490
1968-69 500 106 8,884 525 106 5,936 510 107 14,820
All grades 1967-68 515 113 10,989 5392 114 7,134 524 114 18,123
1968-69 508 109 11,243 532 108 7,537 518 109 18,780
Hebrew
Juniors 1967-68 613 87 47 605 87 A7 609 87 94
1968-69 587 104 71 603 59 65 595 98 136
Seniors 1967-68 575 98 604 596 97 372 583 98 977
1968-69 556 97 606 583 98 414 567 98 1,020
All grades 1967-68 578 99 665 597 96 424 586 98 1,090
1968-69 558 98 688 587 97 491 570 99 1,179
- - Latin
Juniors 1967-68 561 96 2,652 557 92 2,992 559 94 5,644
1968-69 557 97 2,359 560 93 2,503 558 95 4,862
Seniors 1967-68 512 104 6,128 519 101 5,538 516 103 11,666
1968-69 505 104 5,442 515 100 4,801 010 102 10,243
All grades 1967-68 529 104 9,100 533 100 9,062 531 102 18,462
1968-69 522 105 8,280 530 100 7,640 526 102 15,920
- - 7Iinm'uu
Juniors 1967-68 524 119 61 600 124 43 ! 556 127 104
1968-69 560 130 65 601 127 28 573 130 95
Seuiors 1967.68 531 132 07 534 124 519 532 129 1,256
1968-69 521 136 661 539 126 562 529 132 1,223
All grades 1967-68 832 132 783 542 126 603 536 130 1,386
1968-69 524 157 744 513 128 599 532 133 1,343
Spanih
Juniors 1967-68 543 123 4,446 548 112 6,220 I 516 117 10,666
1968-69 538 123 5,201 548 112 7,184 514 117 12,385
Seniors 1967-68 4n8 125 16,178 3 116 22823 501 120 39,001
113686 489 121 18,581 515 115 25,098 501 118 44,579
All grades 1067-h3 ol 23 21.042 s 7 29,859 S 122 51,101
1965-69 Nl 125 24,889 522 15 1019 hl3 120 59,008
‘Inddudos candidates wha did not indicate sex.
O
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Table 4.9 (continued)

BOYS J GIRLS TOTAL*
Educationa! Testing
ere your Mean 50 N _] Meen s N Meun 5D N
Biology
Juniors 1967-68 546 112 6,954 515 105 8,155 529 109 15,109
1968-69 534 113 7,120 506 104 8,228 519 150 15,358
Seniors 1867-68 507 112 15,484 476 100 17,996 490 107 33,481
1968-69 514 112 16,207 484 102 18,361 498 108 34,568
All grades 1967-68 531 116 28,696 497 106 33,283 513 112 61,980
1968-69 530 117 29,647 500 107 33,915 514 113 63,562
Chicnidstry
Juniors 1967-68 588 101 22,961 552 91 7,142 580 100 30,103
1968-69 682 104 20,626 542 96 6,934 572 104 27,560
Seniors 1867-68 561 107 24,745 499 91 7,575 546 106 32,322
1968-69 555 109 24,002 482 a7 7,429 544 109 31,431
Al grades 1967-68 577 106 52,148 529 96 16,250 565 105 68,470
1968-692 573 109 48,177 523 100 15,623 561 109 63,701
Pliysics
Juniors 1967-68 612 102 6,710 556 90 619 G607 102 7,329
1968-69 631 101 6,031 567 96 587 625 102 6,618
Seniors 1967-65 571 100 18,631 524 87 1,111 568 100 19,744
1968-69 578 104 18,526 520 93 1,123 575 104 19,649
All grades 1967-68 H 103 27,220 536 89 1,643 579 102 29,066
1968-69 106 26,266 ! 537 97 1,620 587 106 28,087
Mauthematios Level £
Juniors 1967-68 576 106 50,559 545 97 3,222 563 103 86,781
1968-69 574 97 52,035 513 89 39,034 561 93 91,070
Seniors 1967-68 519 100 150,047 516 95 85,864 537 130 235,913
1968-69 542 98 149,639 508 92 91,5683 529 98 241,427
All grades 1967-68 556 103 210,349 524 97 124,885 544 102 335,233
! 1963-G9 550 100 211,232 518 a3 133,619 538 99 314.883
Mathonatios Levd b
Junicrs 1967-68 700 S6 3,785 673 85 1,071 60 87 4,8
1963-69 697 95 4,239 G663 a1 1,055 651 96 5,eM
Seniors 1967-GR G706 63 881 G5 a5 3,685 672 gt 20,571
196869 Gis 97 18,536 617 06 1,214 664 97 22,750
Al grades 1967-68 679 n3 21927 GHS a9 1,857 (Y] a3 26,786
1863-69 G2 a3 21,110 GH1 96 5,350 GGN a3 29,491
“Incdudes candidates who did not indicate sex.,
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Table }.10

Mean Aifferences in Achievement Test scores earned by
boys and girls, 1967-68 and 1968-69

(Based on dala given in Table 4.9)

MEAN DIFFERENCES

Juniors Seniors
Achierement Test 1967-68 1968-69 1967-68 1968-69

Boys higher
Chemistry 36 40 62 60
Physics 56 64 47 58
American History and Social Studies 33 40 37 41
European History and World Cultures 42 47 85 36
Mathemaltics Level I 31 31 33 34
Biology sl 23 31 30
Mathematics Level 11 2 29 22 21
Hebrew 8+
Latin 4

Girls higher
English Composition 23 22 31 29
Hebrew 16+ 21 27
French 6 6 26 26
Spanish 5 10 22 26
German 16 19 25 25
Russian 76 41+ 3 18
Literature 24 20 26 15

3 7 10

Latin

*Comparison involiving a group of fewer than 100 students,

or 8 semnsters” is probably an artifact arising from the
fact that many juniors having more than cight semesters
followed some kind of special program, an interpretation
supported by the fact that only about 2 percent of juniors
were in this category. The corresponding figure for
seniors was 7 percent,

Table 4.14 also shows that a majority 55 percent
in 1967-658 and 1968-69) of scniors reporled “7 or 8
semesters” while a majority (56 percent in 1967-68 and
1968691 of juniors reported 6 semesters.”” Ininterpret-
ing the results for juniors and seniors, it should be kept
in mind that altheugh junior candidates are typically
tested near the end of the academic vear, serior candi-
dates are more Likely (o be tested near the middle of the
academic vear.,

For Mathematies level 11, only two categories by
sducational level are wed. The advantage for senjors
teporting “more than 8 semesters™ over those reporting

111

“7 or 8 semestes” was 43 in 1967-68 and 51 in 1968-69.
For juniors, the corresponding figures were 19 and 8.
Tere is no way to evaluate the relative effects of self-
selection and training in producing these differences. As
would be expected, a larger proportion of seniors than of
juniors reported “more than 8 semesters.” In fact, abouit
three-tenths cabout 30 pereent in 1967-68 and 29 percent
in 1968-69) of scniors taking Mathematics Level 1T were
in this category.

Examination of Tables 4.12 and 4.14 reveals that in
both foreign languages and mathematics, juniors are
imore like seniors at the next higher level of preparation
than they are like seniors at the same level of preparas
tion, In part, this result probably arises from greater
sclf-selection of juniors with respect to acadomic ability
and quality of preparation. Differences i1 recency of
training and detailed diffcrences in amount of prepara-
tion mu~t alzo I considered. Candidates who do not



Table 4.11

Mean differences in Achiceement Teslt scores carned by
Juniors and scniors, 1967-68 and 1968-69

(Based on data given in Table §.9)

JUNTOR MEAN RN SENIOR MUAN

Boys Girls
Achiccement Test 1967-68 1968-69 1967-65 1968-65

English Composition 19 19 11 12
Literature 25 5 23 10
American History and Social Studies 25 33 29 34
Eurcopean History and World Cr:itures 13 25 24 14
French &0 60 30 40
German 53 a8 44 32
Hebrew 38+ a1 g 20+
Latin 49 52 38 45
Russian =7 39+ 66* 62*
Spanish 55 49 38 5
Biology 39 20 39 22
Chemistry 27 24 53 44
Physics 11 53 32 47
Mathematics Level I 27 32 29 35
Mathematics Level 11 2! 29 19 21

*Comparison involving a group of fewer than 100 students.

cuntinue the suhject as seniors prezumably earn higher
scores at the end of the junior year than they would if
tested as seniors. Most candidates who study a subject
throughoul their high school years will have completed
ahout seven semesters when they are tested as seniors and
about six seme:lers when they are tested as juniors. ‘The
available results do not permit a definitive evaluation of
the relative confributions of these influences.

Trends in candidate performance, 1956-57 to 1968-6.1
- During the perind included in this survey, there were
a number of changes in Lhe candidate group. The marked
increase in the number of seniors taking the tests has
heen noled carlier. Also pertinent to the interpretation of
test scores are trends and shifts in the pereentage of al,
Achievement Test scores carned on specifie ‘ests and on
broad groups o f tests In Table 4.16 and in Fipure 4.4 the
mmber of seores earncd in cach of five biroad subject-
matter categorie s oy ressed Az a jercentage of the
total numbuar of Achicvenent Test sceores camad du-ing
the vear.

The re s presested in Table 4.16 and Figure 4.4, it
mtst be cmphasizad, descnle *et ¢hoice within the

O
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candidate group and do not necessarily reflect patterns
of subject-matter preparation in secondary school of Col-
lege Board Achievement 1T'est candidates, Note should
alse be taken of the fact that the pereentages are based
on candidates in the main reporting group and do not
include Sunday candidates (except for the Hebrew Test)
ot the small number of candidates for whom some admin-
istrative irregulardy caused the reimoval of theit records
for special processing,

The geaeral impression proauced by these figures is
that far most areas, shifts bave been fairly sma'l. It s
tree that the science tests have accoun'od for a steadily
decreasing proportion of Achievenment Test scores, from
1.0 pereent in 1956-57 to 14.5 pereenit in 1961-62 and
11.3 pereent jn 1963-69. Mathemaiics increazed from
235 pereent in 195657 1o 23.3 pereent in 196162 and
then remained at about the saine ceneral level The per-
centage of scores in the foreipn lngiayees has been
stightly higher (13 2 percent (0 147 pereenty sinee 1068,
62 than during the first fyve veors of the sunvey, and for
the last five years has e xceeded the percentage shown for
the scienee tosts, (Continucd on page 107}
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Table 4.12

Mveans, standard deviations, and numbers of scores o Achicrenent Tests in foreign languages,

classificd by test and by candidate’s see, educational level, and nuwmber of se.:eslers of

study of the language i{n sccondary school, 1967-68 and 1968-69

BOYS GINI & TOTAL
Educationat Testing
crel Semesters of study | your Aeon sD N Mean SD N Mean SD N
French

Juniors 3 or 4 semesters 1967-68 | 474 & 859 | 487 78 1,998 | 4&3 80 2,857
1968-69 | 460 80 981 | 482 79 2,029 | 475 80 3,010
5 or 6 semesters 1967-68 | 545 94 3,719 | 557 91 8,568 | 553 92 12,287
1968-69 | 545 97 4,311 | 555 95 9,735 | 552 96 14,046
7 or 8 semesters 1967-68 | 577 90 787 | 550 87 1,434 | 58¢ 88 2,221
1968-69 | 589 93 751 | 595 92 1,465 | 593 94 2,216
All juniors 1967-68 | 556 107 9,717 | 562 100 18,806 | 560 103 28,523
1968-69 | 553 110 10,214 | 559 104 20,427 | 557 106 30,671
Seniors 3 or 4 semesters 1967-68 | 424 61 4,980 |, 440 63 7,517 | 434 63 12,497
1968-69 | 415 57 5,240 | 428 60 7,442 | 423 59 12,682
5 or € semesters 1967-68 | 484 82 6,196 | 503 79 11,880 | 497 81 18,076
1968-C$ | 475 80 6,850 | 488 77 12,612 | 483 73 19,462
7 or 8 semeslers 1967-68 | 508 97 5,827 | 579 90 16,030 | 576 92 21,857
1968-69 | 550 92 6,299 | 561 83 17,561 | 558 90 23,860
All seniors 1967-68 | 806 110 22,122 | 532 105 44,301 | 523 107 66,423
1968-69 | 493 104 23,872 | 519 102 47,350 | 510 103 71,222
All grades| 3 or 4 semesters | 1967-68 | 433 69 6,110 | 451 70 9,846 | 444 70 15,936
1968-69 { 423 66 6,479 | 441 69 9,844 | 434 68 16,323
5 or 6 senestors 1967-68 | 507 91 10,093 | 525 89 20,719 | 519 90 30,812
1968-69 | 502 93 11,344 | 517 92 22,612 | 512 93 33,956
7 or 8 semeslers 1967-68 | 569 96 6,732 i 580 90 17,535 | 577 92 24,367
1968-69 | 554 94 7,152 | 563 90 19,219 | 561 91 26,371
All candidates 1967-68 | 522 112 33,261 | 511 105 64,889 | 535 108 98,153
1968-69 | 512 111 35491 | 63t 105 69,549 | 525 107 105,010

O
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Table 4.12 (continued)

BOYS \‘ GI1.1.8 TOTAL
Educational Tosting —
lecel Semesters of stucdy yedar Mcan SO N Moo sD N Mean SD N
German
Juniors 3 or 4 semesters | 1967-68 | 492 83 282 | 504 80 276 F97 82 658
1968-6% | 475 87 384 | 485 78 283 | 480 84 667
5 or 6 semesters | 1967-68 | 554 93 840 | 5R3 4 547 | 558 93 1,387
1968-69 | 536 87 951 | 545 83 603 | 539 86 1,554
7 or 8 semesters | 1967-68 | 612 93 73 | 591 89 48 | 604 92 121
1968-69 | 590 86 85 | 595 T4 60 | 592 81 145
All junicrs 1967-68 [ 557 112 1,977 | 573 113 1,243 | 563 113 3,020
1968-69 | 53R 109 1,966 | 5657 106 1,412 § 546 108 3,378
Senicrs 3 or 4 semesters 1967-68 | 434 70 2,658 | 448 6% 1,596 | 439 70 4,254
1968-69 | 430 66 2,506 | 449 69 1,485 | 437 68 3,991
5 or 6 semesters 1967 68 | 505 89 2,899 | 521 84 1,566 | 511 88 4,455
1968-G9 | 501 86 2,788 | 515 82 1,710 | 506 85 4,498
7 or 8 semesters | 1967-68 | 568 88 1,758 | 581 89 1,309 | 574 89 3,067
1968-69 | 557 87 1,974 | 5693 86 1,511 | 562 87 3,485
All seniors 1967-68 | 504 109 8,834 . 529 111 5,656 | 514 110 14,490
1968-69 | 500 106 8,884 | 525 106 5936 | 510 107 14,820
All grades 3 or 4 semesters | 1967-68 | 442 75 3,120 | 458 75 1,921 | 448 76 5,041
1968-69 | 437 72 2,974 | 454 72 1,801 | 444 72 4,775
5 or 6 semesiers 1967.68 | 516 92 3,793 | 533 89 2,128 | 522 91 5,921
1968-6% | 510 88 n,600 | 522 83 2,348 | 515 86 6,148
7 or 8 semeslers | 1967-G3 | 570 89 1,852 | 581 89 1,368 | 575 89 3,220
1968-69 | 55¢ 88 2,681 | 570 86 1,586 | 563 87 3,667
All candidates 1967-68| 515 113 10,989 ! 539 114 71314 | 524 114 18,123
1968-69 | 508 109 11,243 | 532 108 7,537 | 518 109 18,780
(Table 4.12 continued on page 104)
103
Q
1 7‘ 4



Table 4.12 (continued)

Aruitoxt provided by Eic:

BOYS GIRLS TOTAL
Educational Testing
level Semesters of study year Mean $D N Mean SD N Mean SD N
Latin
Juniors 3 or 4 semesters | 1967-68 | 494 86 337 | 504 76 437 1 £00 81 T74
1968-69 | 491 78 295 | 500 78 420 | 496 79 715
5 or 6 semesters | 1967-68 | 573 87 1,485 570 85 1,665 | 571 86 3,150
1968-69 [ 564 89 1,279 | 571 84 1,464 { 588 86 2,743
7 or 8 semesters | 1967-68 | 597 9 215 600 94 186 | 598 97 401
1968-69 | 606 91 203 590 89 142 | 599 91 345
All juniors 1967-68 | 561 96 2,652 | 557 92 2,992 | 559 94 5,644
1968-69 | 557 97 2,359 | 560 93 2,503 | 558 95 4,862
Seniors 3 or 4 semesters | 1967-68 | 433 70 1,504 | 441 66 1,577 | 437 68 3,081
1968-69 | 429 64 1,584 1 443 64 1,490 | 436 64 3,074
5 or 6 semesters 1967-68 | 504 86 1,1651 519 83 1,167 511 85 2,332
1968-69 | 508 86 1,108 513 81 9931 510 84 2,101
7 or 8 semesters | 1967-68 | 568 91 2,644 579 87 2,183 1 /73 90 4..27
1968-69 | 569 94 2,072 | 579 87 1,795 | 574 91 3,867
All seniors 1967-68 | 51. 104 6,128 | 519 101 5,538} 516 103 11,666
1968-69 | 505 102 5,442 | 515 100 4,801 510 102 10,243
All grades | 3 or 4 semesters 1967-68 | 452 80 2,048 459 76 2,205 455 78 4,253
1968-69 | 447 77 2,065 | 458 73 2,085 1 453 75 4,153
5 or 6 semesters | 1967-68 | 544 93 2,732 550 88 2,915 | 6547 90 5,650
1968-63 1 538 92 2,453 | 548 37 2,504 543 90 4,957
7 or 8 semesters 1967-68 { 570 92 2,903 580 88 2,397 £75 91 5,301
1968-69 | 572 95 2,297 580 88 1,950 )70 92 4,247
All candidat:s 1967-68 | 529 104 9,400 533 100 9,06. ] 531 102 18,462
1968-69 1 522 105 8,280 | 53C 100 7,640 | 526 102 15,920
—
) A
ERIC 110



Table 4.12 (continued)

BOAS CINLS TUTA

Educational Testing [ ‘

tecel Semesters of study yeur Mean §D N Mean SD N Mcan sD N
Russien

Juniors 3 or 4 semesters | 1967-68 | 467 58 10 527 98 14 502 8¢ 24
1968-69 | 456 48 2 499 38 7 489 44 9
5 or 6 semesters | 1967-68 | 517 127 38 555 115 8 524 126 46
1968-69 | 525 116 38 608 27 9 541 110 47
7 or 8 semesters | 1567-68 | 582 91 5 564 106 8 572 100 11
1968-69 | 532 60 5 769 - 1 572 104 6
All junicrs 1967-68 { 524 119 61 607 124 43 556 127 104
1968-69 | 560 130 65 601 127 28 573 130 93
Seniors 3 or 4 scmesters | 1967-68 | 454 83 147 464 59 154 439 88 301
1968-69 | 450 106 164 455 102 133 452 104 29/
5 or 6 semesters | 1967-68 | 502 103 215 514 107 125 507 105 340
1968-69 | 516 117 175 525 102 135 520 110 310
7 or £ emesters | 1967-68 | 583 11J 168 562 100 128 574 106 296
1968-69 | 351 105 167 558 89 137 554 98 304

All senijors 1967-68 | 531 132 %07 534 124 549 532 129 1,256
! 1968-69 | 521 136 661 539 126 562 529 132 1,223

All grades  3or 4 scaestira | 1967-68 | 154 86 157 470 91 169 462 89 326
1968-69 | 448 105 170 456 100 141 452 103 311

5 or 6 semesiers 1967.68 | 507 109 256 517 108 133 510 109 359
1968-69 | 518 116 216 530 101 146 523 110 362

! 7or8semesters | 1967-68 | 583 109 174 562 100 135 574 106 309
| 1968-69 | 551 104 173 560 30 1338 555 28 311

All candidates 1967-68 | 532 132 83 542 126 €03 536 130 1,38
1968-691 524 137 744 543 128 5899 532 133 1,343

(Table 4.12 continued on page 106)
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Table 4.12 (conitinued)

| DOMS GInLS TOTAL
Ed ionel Y ting
‘ “;(:”cl . Scinesters of study | w‘i:”rl YMean 5D N Meen D N Mean 50 N
Spanish
Juniors 3 or 4 seinesters 1967-68 | 456 85 189 | 478 85 1,058W 468 86 1,847
1968-69 | 448 86 903 | 472 81 1,252 { 462 84 2,155
5 or 6 semesters 1967-68 [ 530 95 1,809 | 540 90 2,820 | 536 92 4,629
1968-69 | 530 98 2,192 | 545 94 3,304 | 539 96 5,4S8
7 or 8 semesters 1967-68 | 575 90 254 | 586 94 468 | 582 93 722
1968-69 | 587 95 355 } 593 89 497 | 590 92 852
all juaiors 1967-68 | 543 123 4,446 | 548 112 6,220 | 546 117 10,666
1968-69 | &38 123 5,201 | 548 112 7,184 | 544 117 12,385
Seniors 3 or 4 <emeslers 1967-68 | 402 60 4,605 | 429 63 5,833 | 417 66 10,438
1968-69 | 407 60 5,285 | 432 66 6,502 | 421 65 11,787
5 or 6 semesters 1967-68 | 471 85 4,369 | 490 86 5,838 | 482 86 10,207
1963-69 | 472 85 5,012 | 495 81 6,731 485 85 11,743
7 or 8 semesters 1967-68 | 549 98 2,995 | 561 94 5,939 | 557 96 8,934
1968-69 | 550 98 3,561 | 568 92 6,897 | 562 95 10,458
All seniors 1967-68 | 488 125 16,178 | 510 116 22,823 | 501 120 39,001
1968-69 | 489 21 18,581 | 515 115 25,993 | 504 118 44,579
All ~rades 3 or 4 semestoers 1967-68 | 410 63 5,608 | 437 73 7,07¢ | 425 72 12,634
1963-69 | 414 68 6,418 | 439 71 7,089 | 423 71 14,437
5 or 6 semesters 1967-68 | 488 92 6,277 | 507 91 8,777 | 499 92 15,054
1968-69 | 490 93 7,373 | 511 91 10,185 | 502 92 17,558
T or 8 semeslers 1967-68 { 550 98 3,306 | 563 94 6,475 | 559 96 9,781
1968-693 | 554 98 3,971 | 569 92 7,500 | 561 95 11,474
All eandidates 19€7-68 | 501 128 21,5142 | 518 117 20,859 | 511 2 51 40!
1963-69 | 501 125 24,889 | 522 115 34119 | 513 003
O
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Table .13

Mean differences in Achiceoment Tesd gcores ot forcign languages
eanned by candidules with different amounts of language study, 1967-68 and 1968-69

(Based on dala given in Table §.12)

AEAN DILLE BENCES
“5 o1 G semesters” “7ar 8 semesters™
minus mins
“3or g scmesters” “5 or G semesters™
Achicvcrent Testing ~—
Test year Jrntors NSTHE Juniors Senivrs
French 1967-68 70 63 33 79
1968-€9 71 60 41 75
German 1967-68 61 72 46 63
19G8-69 59 69 53 56
Latin 1967-63 71 74 27 62
1968-69 T 74 31 64
Spanish 19G7-68 68 65 46 75
1968-69 71 64 51 77

Tabic 4.17 shiows the proportion of scores for cach
Achicvement Test. Tests that had a fairly consistent
upward trend during the period surveyed included Ger-
man «from 0.8 percent in 1956-57 to 1.4 pereent in 1968-
699, Biolozy s from 3.4 percent in 1936-57 1o 4.6 percent
in 1963-69) . and Intermediate Mathematics «from 14.6
pereent in 1956-37 to “O.8 percent in 1863-G1. the last
vear in which itwas given). Fairly consistent downward
trerds oceurred for Chemistry ¢from 8.5 peceent in 1956-
57 to 6.8 pereent in 1961-62 and 4.6 percent in 1968.69)
and Physics (from 7.1 pereent in 1956-57 to 3.9 pereent
in 198162 and 2.0 percent in 1965631, Some of the ir-
regalar variations are worthy of note. Socinl Studics de-
clined fron 118 pereent in 1856-037 0 8.8 pereent in 1961 -
62, Fs successzor test. American Histo., and Soci] Stad-
ies, acconnted for 104 percent of the scores in ifs first
vear, 1952-63 cand the newly int oduced Earopean His-
tory and World Culturcs ‘Fest accounted for 0.9 poreent
of the scores that year). Latia increasad from 2.0 pereent
to 2.4 percent hetween 1953.57 and 1861-62; «ince then,
however, it has declined to 1.2 perent in 196369, French
declined from 6.9 pereent to 6.2 percent in the first three
years and then gradually increased to 7.6 percent in
106369,

There has alzo heen a shift in the academic evel of
dudents 1aking Achicvoment Tests at various admini-
strations, A< shown in Talle LIS, candidates altonding
an Adbiovemant "Tost administeation during their junior
vear secormdd for 199 pereent of Adhicvement ‘Teat
candidate volume in 1956-37 and 26.1 pereent in 1068
G In 195657, the Mardh adivini<ration accounted for
G2 3 percent of the totad candidate volume. bt in 1963.
GO, the Deeember and January adiministrations combined

ERIC
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acecounted for 50.2 percent of the volume, with March
reduced to only 8.5 pereent of the total. Clearly, candi-
dates are taking the tests earlier in thoir academic carcers
now then they did in 1956-57. A considecable portion of
the <hift frony March to December and January occurred
in 1961.62, whe's Achicvement Tests were offered at the
regular January administration for the first time since
the 1955-56 testing year.

Tuble 419 shows the mean and standard deviations
of scores earncd by substantially all candidates taking
cach Achievement Test for cach testing vear 1 November
to July or Augusty from 195657 1o 1963-69, There is a
certyin amount of yearsto-vear fluctuation in mean
sec e s Abaut half of the year-fo-year changes are more
than five scaled score peints. and about one-seventh are
more than 10 scaled score point=.) Standard deviations
alzo vayy from year to yvear; about twafifths of the
changes are more than twa scaled score points, and about
one-seventh are more than four scaled score points. Tt
should be mentioned that in addition to the usual sources
of flactuation  changes in the group choosing the test and
random crrers arising in scote equating soine of the
flactuations in these data result from the fact that
Achicvement Test scores beginning in Docember 1964
have been adjusted to ake account of current data on
<At paformanee of candidates taking the various tests.
as described in Chaptor UL This procedare, which was
recommended by Profoessor S80S Witks, s desizned to
enhanee the comparability of scores from one Achieve-
ment Testw another,

Some evidenee of on upward trend in scores is appar-
et U for Chomistry and Physics. Social &ludics scores alzo

«Continued on page 1091

107

s
>



Table 4.1}

Means, standard deviations, and numbers of scores on Achicrement Tests in mathemalics,

elassified by lest and by candidate’s sex, educational level, and wwnber of semesters

of study of secondary school mathemaltics, 1967-68 and 1968-69

Educational Testing hovs GlLs AL oAt
lecel Semesters of study yoar Mean SO N Mean  SD N |Mean  sD N
Muthematics Level I
Juniors | Fewer than 6 1967-68 | 530 99 7,219 | 496 90 4,617 |517 97 11,836
semesters 1968-69 | 531 89 7,128 | 501 81 £,266 |518 87 12,3943
6 semeslers 1967-68 ) 573 97 26,270 | 542 88 22,004 559 95 48,274
1968-69 | 572 89 27,220 | 541 81 23,425 |558 87 50,646
7 or 8 semesters | 1967-68 | 635 104 10,519 | 608 9§ 6,491 |625 103 17,010
1968-63 | 630 95 10,582 | 603 L8 6,776 1620 93 17,358
More than 8 1967-68 | 585 118 1,388 | 515 110 575 |574 117 1,923
semesters 1968-69 | 592 107 1,435 | 543 103 607 |578 108 2,042
All juniors 1967-68 | 576 106 50,559 | 545 97 36,222 (563 103 86,781
1968-69 | 574 97 52,035 | 543 89 39,034 561 95 91,070
Seniors | Fewer than 6 1967-63 | 458 80 11,037 | 436 68 12,143 {447 75 23,180
semesters 1968-69 | 452 80 11,168 | 430 68 12,411 (441 75 23,579
6 semesters 1967-68 | 501 86 25,552 | 484 74 22,920 1495 81 48,473
1968-69 | 499 86 26,456 | 477 73 25,457 489 81 51,913
7 or 8 semesters | 1967-68 | 571 91 59,047 | 553 87 41,210 {565 80 13,257
1868-69 | 563 89 88,019 { 543 84 43,939 13557 88 132,888
More than 8 1967-68 | 616 93 11,512 | 60} 96 4,400 |612 97 15,921
semesters 1963-69 | GO7 9a 11,736 | »hs8 94 4,862 |€01 96 16,5¢"
All seniors 1967-68 | 543 100 150,047 | 516 95 85,864 1537 100 235913
1968-69 | 542 98 149,839 [ 508 92 91,588 |529 98 241,427
All grades| Fewer than 6 1967-63 | 488 96 19745 | 453 &0 17,515 | 471 a1 37,790
somesters 1968-69 ) 483 a3 19,764 | 451 79 18,565 463 &8 24,329
6 semesters 1967-68 | 539 99 53,706 | 13 RYs 15,872 | 527 91 9,659
1968-69 | 536 95 55,673 | 5Us 8 49,879 523 91 105,583
7 ot 8 semosters | 1967-63 | 577 Qa5 102,631 | 560 91 48,193 {572 94 50,825
1968-39 | 5%0 92 102,451 | 55t 83 51,2580 1561 91 53,731
More than 8 1967-6R | 613 101 14,306 | h93 100 5146 |608 101 19,432
seresters 1963-6% | 605 us 14,517 | H82 96 5619 [508 as 20 136
All candidales 1967-68 50 103 210,349 521 97 124,885 Dt 102 335,228
1965-69 l nH0 100 211,232 a8 a3 133,619 a8 @) 314,853
i

*Includes candidates who did not indicate sex.
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Table 4.14 (continued)

Educational Testing BO\S GLILLS TOTAL®
fevel Semesters of study year Mean ') N Mean 73] N Mcan sD N
Mathewatics Level IT
Juniors 7 or 8 semesters 1967-68 717 70 1,912 686 67 634 709 71 2,546
1968-69 719 77 2,081 686 78 630 712 78 2,711
More than 8 1967-68 732 76 227 /98 93 29 728 79 256
semesters 1968-69 | 722 06 258 | 995 71 27 | 720 94 285
All juniors 1967-68 700 86 3,785 673 85 1,071 694 87 4,856
1968-69 697 55 4,239 | 668 94 1,055 691 96 5,294
Seniors 7 or 8 semesters 1967-68 670 91 9,798 649 87 2,029 667 91 11,828
1968-69 660 94 10,889 | G539 90 2,440 656 93 13,329
More than 8 1967-68 713 73 4,956 697 69 1,229 710 72 6,185
semesters 1963-€9 711 75 5,259 | 691 75 1,349 707 76 6,608
All <eniors 1967-68 | 676 93 16,884 | 654 95 3,685 | 672 94 20,571
196~ 89 663 97 18,536 647 96 4,214 664 97 22,750
All grades | 7 or 8 seimecicrs 1967-68 677 90 12,142 [ 638 85 2,698 674 89 14,841
1968-69 663 94 13,396 649 90 3,101 665 93 16,497
More than 8 1967-68 712 74 5,500 697 70 1,279 709 73 6,779
semesters 1868-69 709 78 5,813 690 75 1,391 706 “ 7,205
Al candidates 1967-68 | 679 93 21,927 | 658 94 1,857 1 675 93 26,735
1963-694672 93 24,110 | 651 96 5,350 668 93 29,491

*Inc udes candidates who did not indicate sex.

show an upward tend; American History and Social
Studics means have tended to decrease. Latin means
moved upward until 1962-63; since then, they have
shown a decline. German has shown an upward trend
over most of the period, with tiw last four vears notice-
ably higher. Advanced Mathematics showal noticeably
higher scores in the last three years that it vaas oJered:
in part, this shift arose {rom a change in the method of
relating the score scales on the ‘wo mathematics tests to
cach other.

Summary

Deseriptive stetist™>- U ed on appropriate student
groups are usetul in irirepretiv | scores for roividual
students, in comparing groups. and in obsonving trends.
The latler uses gain in importance from the care with
which the tests are ceveloped and the wide scope of the
program. The equating of scores on all forms of a partic-
wlar fest facilitates the preparation of clatistics. Unfor-
tunately, however, the extensive data obtained in pro-
gram operatinns are difficult to inferpret beeanse the can-
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didate group is self-selected.

Examination of diala on candidates tested during the
13-vear period 1956-57 through 1968-69 chows a huge
increase in the numbers of eancidates along with sur-
prisingly small changes in (he neans and standard devi-
ations of test scores. Thus, the mmber of sats adminis-
tere was almost six times as great in 1963-69 as in
1956-57. tat the mean scores differed by eleven sealed
ccore points for sat-verbal and five scaled soore points
for sat-mathematical for the two years. The Achieve-
aent Tests, on the whole, showed a similar pattern:
growth in numbers with faitly spall changes in mean
scores. Even the patterns of choice among the various
Achievement Tests, except for some decrease in the pro-
partinn of all scores earned on the scienee fests, were re-
markahly sible, Presumably, the general dability of the
re~ults ari~e< because the various factors that are affect-
ing paformance are offselting each other, 1t is possible
thai the tendeney toward lower scores at would be ox-
pedted as fhe greup is broadoned is off U by a generally

+Textcontinued on page 115,
Falides and Eigures continwed on felloccing pages:
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Table 4.15

Mean differences in Mathematics Level I Achievement Tesl scores carned by
candidafes with diffcrent amounts of mathematics siudy, 1967-68 and 1968-69

(Based on dato given in Table 4.14)

Tl‘ifl'l(" MEAN DIFFERENCES
Interyal ycurrv Juniors Seniors
6 secmesters’” minus 1967-68 42 48
“less than 6 semeslers”’ 1968-69 40 48
7 or 8 semesters'” minus 1967-68 66 70
''6 semesters’’ 19638-69 62 68
“More than 8 semesters’ minus 1967-68 —51 47
**7 or 8 semesters’’ 1968-69 —42 44

Table 4.16

Percentages of Achicrement Teats administered in
five subject-matier cafegories, by year,
1956-57 through 1968-69

VERCENT

Iivtory Tatal rinmber
thi of tests

Tedig Nociod Forciun e for
tenr Fuclivh SMudics Fongnages Keienees Muthcmatics Jercents)
1956-57 A 11.8 12.5 19.0 235 236,708
1957-58 3.6 11.1 11.9 185 248 303,254
1958-59 339 11.06 11.8 17.9 25.4 373,726
1959-60 346 11.2 120 169 253 469,721
1960-61 34.1 10.4 12.5 15.9 27.0 578,679
1361-62 34.2 938 13.2 14.5 283 708,039
1962-63 33.7 11.3 12.7 14.0 23.2 821,181
1963-64 33.5 11.5 13.1 13.5 28.4 1,023,414
1961-65 34.6 11.9 13.5 i2.4 27.6 1,163,240
1965-6€ 316 11.3 13.9 125 27.8 1,181,333
1966-67 31.8 11.2 14.0 121 28.0 1,229,203
1967-68 35.1 1.3 14.2 12.0 27.4 1,323,643
1968-69 6.1 10.7 14.7 11.3 27.3 1,373,650

Q
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Figure 4.}

Pereentage of Achiceement Tests adumiviztered in five subjecl-maller calegories,
1956-57 through 1968-69
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Table .18

Atlendance at Ackicvement Teut sessions, elassified by
candidale's educational level, 1956-57 and 1968-63

Candidate 1956-57 196569
Lrowg | Number Pereent Number Percet
Juniors 17,708 19.9 157,482 26.1
Seniors tested in:
December 4,992 5.6 171,085 28.4
Janvary | . L. 131,276 21.8
March 55,308 62.3 51,515 8.5
May 4,406 5.0 43,208 7.2
Juy 12,822 2.1
August 1,133 3 | L
(Total seniors) 65,840 74.1 409,906 68.0
All others 5,283 5.9 35,609 39
Total Attendance 88,831 . 602,997

{base for percents)

Means, standard deviations, and niandiers of cazes* (fn thouzands) for ll candidates taking

Toble 4.19

Achicrement Tesls, by year, 1956-57 through 1968-63

NGNS r_— NV HICAN IS EONY JUT O AN HINTORY
Tf-”"L' COMPOSTLION THIEDN Ot SOHOTAT NELIRY S AND SO NTLDIES AND MO T D CUETLIT S
yeur Mcat 8D N Mean 8D N Moo 8D N Mean SD N Meen D N
1956-57] 518 110 78.4 513 103 28.0) .. ..
1957-58( 523 104 1020 522 112 33.8
1958-59( 836 111 126.7 { .. .. 526 110 13 ...
1959-60| 526 107 162.6 527 108 52.6
1960-61] 518 106 197.5 529 109 60,4
1961-62| 518 106 2424 | .. 530 109 6951 ... ... . P ..
1062-63| 513 106 276.8 | .. . ... 53 110 85.4 | 532 106 1.8
1963-64| 512 105 3129 522 103 10388 | »H28 102 2.0
1961-65| 521 105 403.0 517 109 1237 537 105 9.6
1965-661 516 103> 4085 512 110 1243 539 17 RA
1966-57| 514 104 327.3 L Lo 500 111 126.2 ) A3 105 11,0
186G7-68| ol4 106 4559 | 526 110 86| . . 497 107 13%.4 ] ”34 109 10,7
1968-69( 514 106 -IT&L h22 112 22| ... 194 16 1354 ‘ 522 109 0.7
"The tarm Vease™ is u~cd here tadenote the taking of a spodific Adhicveinent Feat Thus if a candidate took the same Adhicse:

mont Test at two administ ations, he i< coanted as two cases,

ERIC
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Table 4.19 (continued>

Testing | __tBINCH GFRATAN HFDRRES LATIN BUSATAN

year Mcan  SD N Mean  SD N Mean  SD N Mean  SD N Mean  SD N
1956-57 {511 113 16.2 1 493 105 1.8 ... .. 537 100 4.7 . . .
1957-58 | 499 111 19.8 | 485 107 26 .. .. 538 96 6.1 [ ... .. .
1958-59 | 502 109 233 | 485 103 33 .. . 536 95 7.8
1959-60 | 509 111 29.3 | 489 107 4610 ... . .. | 543 93 10.0 | ... .
19G60-61 | 499 110 36.5 | 190 105 6.1 | 535 105 .6 | bi8 96 13.6 | 532 126 4
1961-62 | 502 110 474 | 492 102 7.9} 582 99 6| 544 94 17.1 | 536 122 5
1962-63 | 5038 107 53.56 | 498 104 86| 579 101 .71 555 91 179 | 5632 116 .8
1963-G1 | 502 101 69.7 | 492 105 11.5 | 586 92 .8 | 553 93 21.0 | 539 120 1.1
1961465 | 515 106 Si4 | 499 111 14.1 | 588 100 1.0 | 543 929 223 | 530 122 1.4
1965-66 | 519 110 §6.6 | 515 112 14.8 | 551 97 81537 100 20.7 | 545 132 1.3
1966-67 | 522 109 90.1 | 519 114 15.9 ) 592 98 1.0 | 535 100 19.6 | 538 133 1.2
1967-68 i 533 103 082 | 524 114 18.1 | 5%6 93 1.1 | 531 102 18.5 | 536 130 1.4
1965-69 1 525 107 105.0 | 518 109 133 | 570 99 1.2 | 526 102 159 | 532 133 1.3

T ting SPPANTSIT BIOL OGY CHE N TINT Y PI~Ics TASC PIIYSICS

your Mear SD N Mean SD N Mcun  SD N Mean sD N Mean $D N
1956-57 § 487 119 6.8 | 493 107 &1 | 528 106 20.2 | 531 93 16.8
1957-58 | 494 120 7.7 1 509 111 10.8 | 53¢ 10t 24.8 | 530 96 20.3 e e e
1958-59 | 501 122 9.5 | 510 108 141 545 104 29.G | 543 96 21.6 | 552 ) 1.4
1459-60 1 197 123 123 [ 510 111 17.4 1 538 107 33.9 | 546 a3 259§ 519 79 2.2
1960-61 510 122 15.1 507 106 20.7 | 548 104 40.4 | 536 93 276 | 557 §1 3.2
1061-62 | H12 130 198 | 510 109 26.7 1 515 104 47.9 ! 512 a7 27.3 1 557 81 8
1962-63 | 511 122 226 | 515 109 33.1 i 546 101 53.7 | 518 a1 26.9 | 514 76 1.5
1963-G4 | H02 11N 2961 516 110 13.21 541 101 G5.1 | 549 90 30.3 !
1964-65 | 499 118 36.8 | H15 111 4891 554 102 66.1 | 567 97 29.5 —
196566 | 509 123 395 | 520 116 51.7] 533 105 67.7 | 583 929 23.3
1966-67 l H08 123 $1.0 | H16 0 110 5101 664 106 6G.7 ‘t 582 929 23 4 .
1967-68 + 511 122 514 | 513 112 62.0 ! 563 105 G634 ° /79 102 29.1
1963-69 | 513 120 A9.0 | 514 113 63.6 , 561 109 63.7 ] 387 106 WAL L

INTERNMEOIATF ADVANCED AATHEAMAICS NATHEAATICS
Tedting . MATIFMATICS MATHEMATICS TEAIL L AR !

yeur ' Mcun <D N Meun D N Mean D N Mean 12 N
1956-57 | 521 99 315 | 600 ar 21.0
1957-98 ] 526 100 48.7 | 606 100 26.7
1958.59 | 532 101 G2.6 | 601 a3 32.4
1959-60 | K32 a3 7H.9 1 M a7 43.1
19G0-61 523 97  106.8 | 603 ai 496 ...
19G1-62 | 526 100 1481 616 a7 D220 L. L
1052-63 519 9 1707 1 613 a3 61.3 0 L L
1963-CH i d1T 95 3.0 | 621 48] (I 3 O e
1964.05 H360 105 3014 671 {9 19.2
1965-66 | ... ... 510 103 310.3 | G=6 a2 17.8
19006.67 | ... HE2 162 32001 | 613 a5 23.7
1967-6% ... ... ... LY 102 3352 | GIH 93 26.8
1OG3-69 HRA M 3149 | 668 as 29.5J
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rising level of teaching and academie interest. This inter-
pretation is, however, entirely conjectural; it is possible
that the explanation of the observed results is quite
different,

A norms and follow-up study of the sar, initiaied in
1960, has provided data that are relatively free of the
problenss of self-sclection by candidates, although only
about three-fourths of the schools invited to participate
chose to do so. These results show a reasonable progres-
sion in the means of SAT scores earned in the last year of
high school for students who attained successive educa-
tional levels through the end of the first year of college.
Comparison of current College Board candidate means
with results of the 1960 norms study suggests that the
average College Board candidate (in contrast to the

average entrant to College Board member colleges) does
not differ very much in ability from the average student
who entered college in the year after his graduation from
high school.

Descriptive statistics on applicanis and entrants to
specific colleges, provided by many colleges in the vari-
ous editions of the Manual of Freshman Class Profiles
and now in The College Handbook, constitute an impor-
tant aid to college guidance and also yield useful infor-
mation about trends in ability levels of applicants and
enrolled students, It may safely be said that during the
1960s there was a perceptible upward trend in these sta-
tistics. ‘The shifts were sufliciently great to support the
desirability of keeping information about these matters
reasonably current.
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CHAPTER V

The Predictive Validity of College Board
Admassions Tests

W. B.SCHRADER

Introduction

The validation of College Board tests has been an ever-
present, driving concern for 43 years as of this writing.
An enorimous amount of time and energy has gone into
conducting studics of this kind, and these efforts have
succeeded in establishin r validity ccefficients which bave
made it possible for many to use the tests with confi-
dence.

This chapter will cover the role of predictive validity
in the development and usec of College Board tests, the
design of conventional regression studies, the design of
validity studies for special purposes, interpreting validity
coeflicients as a measure of predictive value, and evidence
on the predictive validity of the saT and of the Achieve-
ment Tests, Throughout the chapter, emphasis is placed
on the use of high schnol grade-point average or rank-in-
class along with the {est scores in making predictioans.

The role of predictive validity in the
development and use of College Board tests*

The first validity studies of the Scholasiic Aplilude Test
18AT) were made as soon as the students tested in 1926
carned the necessary college grades. Brigham 11932)
describes studies madce in 1827 of nine student groups
in six colleges, Validity cocfficients of the sav ranged
from .14 to .46, with a mcdian of 34, School average (or
rank-in-class) had validities ranging fron1 .39 to .G1, with
a miedian of 52, Multiple correlation cocfficients for saT
in combination with school average or rink ranged from
42 10 .65 with a median of .55. The early studies of valid-
ity were orjented toward the main goals that have moli-
valed the countless studics that followed: to evaluale
the prediclive value of the varinus measures, 1o find how
zcores may hest he combin 'd with other information lo
make spevife predictorafo cachsludent, and in develop
empirical evidence concerning the offects on vatidity of
proposed changes in the tests adminiztered in a testing
program.

*Ackrowledgment is due to Dr. Marjorie 0. Chandler for
extencive ascistance ihosurveying validity study results,
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From 1927 to 1964, most validily studies of College
Board tests were made by the colleges. A number of stud-
ies, however, were made by the College Beoard, usu 1y to
throw light on some decision about the testing program.
In the late 1930s, an imprtant stimulus to validity stud-
ies way provided by the validity seminars. At these semi-
nars, persons concerned with admission in a number of
colleges met together for a few duys and each made his
own validily study following a standard plan. More re.
cently, sun mer institutes in admission have included a
validity study for each participating college. In 1964, the
initiation of the College Board Validity Study Service
relieved participating colleges of the tedious task of data
analysis and offered aid through the Board's regional of-
fices in planning the studies and interpreting the results.

As evidence accumulated that the tests were almost in-
variably effective in predicting acadetnic success, primary
in! rest shifted to the question of how different kinds of
dat. about a sludent could best be combined for predict-
ing subsequent performance. Indeed, regression equa-
tions are more important in contributing to effective use
of scores by colleges than are the traditional validity co-
efficients. The coeflicients are useful, at present, primarily
for comparing and sumimarizing results for a number of
collegrs. Forftnately, these coefficients are readily ob-
tainable as a by-preduct of the regression study. The im-
portance of cunrent information on validity was siressed
by Chauncey 119621 in The Story ¢f the College Board
Scholastic Aptitude Fest. Hewrole:

The task o) keeping up-ta-date on the relationship of

the SAT to performance in college is a never-ending

one, as the composition of successive classes ehanges
and as the objectives of college instruclion are moddi-
fied.

Two main tog.ics will be discussed in this chapler: (a)
the design and interpretation of validity studics, giving
primaty attention to the so-called routine studies de-
si_sed ta determine the relative contribntion of accepied
prexdis tors {0 ope or pere criteria; and (ht a survey of
the main statistical catcomes of a large number of recent
sludies, including <iudies from the Cellege Board Valid-
ity Study Seoviee during the first two vears 11961.66)
aned from the 1963 and 1966 seiminars conductad by the
College BBoard for admisaions officc s, The sectisns on

1z
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design and interpretation are mainly based upon well-
established statistical methads, Yo a lesser extent, they
involve judginents based upon administrative considera-
tions and on the characteristics of colleges, They are de-
veloped in this chapter because they have a direct bear-
ing on the interpretation of the empirical findings of cur-
rent validity studics. (Readers who are familiar with the
methodology of validity studics may wish to skip pages
118-122, except perhaps for the discussion of criterion
development on pages 118-119.)

Designing conventional regression studies

Designing a validity study of College Board tes!'s requires
that a number of choices be made. Decisions are needed
with respect to groups of students, predictors, criteria,
statistical analysis methods, and ways of presenting and
interpreting results. Each decision should be governed
by the purposes of the study and should take account of
the characteristics of the eollege making the study, prac-
tical considcrations of nceded precision and scope in re-
lation to cost and effort, and statistical principles affect-
ing the interpretability of the resulis. Making the ncces-
sary decisions can be greatly facilitated by guidelines and
rules-of-thumb when, as is often the case, the study is
concerned with how best 1o combine a defined set of pre-
dictors in order to predict an accepted criterion of over-
all academic success. It is with this kind of study that the
present discussion will be mainly concernied. Somie atten-
tion will be given, however, to spccial problems in de-
signing studies for other purposes.

Choice of ciiterion — The criterion is the center on
which all other aspects of a validity study focus. To the
extent that the criterion is judged to differ from the hypo-
thetical “besi” mcasure of success in a college, the value
of the results of the validity study will be correspond-
ingly reduced.

The development of the criterion specifically for the
validity study could be a profilable, if arduous, venture
on the part of a college. Most colleges in the United
States, however, 1ake advanlage of the fact that their fac-
ulty members award grades to each student at the end of
each course. FThese grades play an important part in
awarding honors and in detcrmining academic probation
and dismissal. Most colleges have some form of average
grade, computed according to a definite set of rules estab-
lished over the years, Since the pattern of courses that
cnter into the average is also determined witliin a frame-
work sct by college rules affecting a stusient’s choice of
courses, the average grade embodics in a realistic way
the uniformity and variation of student programs. When
a college has an “official” acadcic average, this numbier
is highly meaningful to administration, faculty, and stu-
denls, and it is readily available, Psychologists mipht
prefer some other way of combining the hasic grade data
info a slightly different average, but their procedure
would entail a corresponding loss of realism. The virtues
of average grades delermined by the college’s own sys-

tcmn, 2long with the fact that these gradcs are predictable
at a respectable level, have made them an exceedingly
popuiar choice as the criterion for validity studies.

When academic average grade is1aken as tle criterian,
there is the further question of choosing among first-terra
grades, iirst-year grades, Jower-division cumulative aver-
age, four-year onmulative average, and variots other pos-
sible grade averages. First-term average is opposad on
the grounds that too many students perform erratically
during the first term. At the other extreine, the four-vear
average, which has the advantage of being based ¢n the
student’s entire undergraduate program, is seldom used.
Where many students drop out, the four-year group may
he a scricusly biased sample of entering students. Move-
over, the use of four-year criterion data requires a four-
or five-year wait before making the study, and thus may
delay unduly the introduction of nceded changes Be-
cause of the methedological importance of a possible sys-
tematic differcnee in results between four-year averages
and averages available earlier, French (1958), and Hills,
Bush. and Klock (1964) compared resuits of four-year
with first-year averages, and Olsen and Schrader {1959)
compared four-year with two-year averages. Each sfudy
included a number of colleges. All agreed that no system-
atic diference in the level of validiiy coefficieats was
discernible. Their findings offer definite support for the
prictice of using first-year (or two-year) average as the
crilerion measure.

From the coliege’s viewpoint, the most serious flaw in
academic grades as a criterion is the fact that they tend
to emphasize the “grade-getting” aspect of a college
carcer 1o the exclusion of other evidences of a studant's
success. This fundamental limitation in grades as a cti-
terion strongly reinferces the need to use the caleulatad
predictions along with other information about the slu-
dent in making admissions or guidance decisions. Nepa-
tive results for a porticular predictor inust ha evaluatad
in terms of possible limitations of the criterion isself.
With respect to this issue three positions may be identi-
fed:

1. College grades approximate the “ideal” eriterior suf.
ficiently well to justify taking emipirical validity te-
sulls at face value.

[t

. College grades are too nairow to represent all impor-
tant aspects of college success, Validity study re-
sults and individual predictions based on them nust
be viewed with appropriate skepticism, and decisiors
based on them must take account of their liwitetons,

-

. The college needs to develop its ownt eriterion, or cori-
terin, of college success foi use in jts prediction studies.

A college that adopted the third positicn would have
10 face up to a number of difficult problems in defining
college success, especialiy if it tackled the problem of
vollege success in relation to life success. In addition lo
the broad judgmental and phitasophical issies to e re-
solved, considerable cffort would Le needed 15 cbiain
suitable meuasures of the qualitics considered important.
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If the type ot multiple regression analysis used in con-
ventional prediction studies is to bc used, an overall
measare of success could e defined. However, a college
could also study different aspects of success separately
and obtain separate prediction equations for cach cri-
terion. Efforis by a college to clarify its conceptions of
college success, whether modest or elaborate, should
substantially increase the value of its prediction studies.

An example of a well-conceived effort to develop a
broadcr criterion is the work done by Anastasi, Mecade,
and Schneiders (1960) for usc in the development of a
biographical inventory. Evidence about each student was
compiled from the following soutrces:

1. Faculty ratings on six personal characteristics ( poise
and self-confidence, social adjustment, initiative, ma-
turity, leadership, and emotional control)

. Reports by faculty advisors

. Reserve Officer r'raining Corps records

Honors Program records

. Student Government records of extracurricular
activities

oo 00 1o

. Extracurricular honor society membership lists
. Office of Psychological Services records

., Dean of Men records

9, Academic records

1o

w

All of these data were drawn froin existing college rec-
ords. Using a carefully worked out sct of standards, three
groupsdefined as “positive”, “average”, and “‘negative”
were identified. Final selection of the 50 students in-
cluded in cach group was madc by the Dean ~f Men, a
faculty member, and the Director of the Office of Psycho-
logical Services. This study demonstrates the possibility
of defining meaningful criterion groups to reflect the
broader aims of the college for use in evaluating the ef-
fectiveness of possible predictors.

Another significant effort to broaden the criterion is
desceribed by Davis (1965). This relntively large-soale
study was done wvith the cooperation of eight well-knawn
collcges.* It began with the identification of character-
istics that faculty members regarded as significant and
observable. Then faculty members were asked to observe
selected students during the final term of the 1961.62
academic year and to rate those students with respect to
some 80 chmacteristics at the end of the term. In all, 407
faculty membeis rated 398 stud-onts. Of the students
rated, 305 were upperclassmen Most students were rated
by two faculty members; the total sample of ratings
numbered 698. The ability level of the group is indicated
by an saT-verbal mean of 602 and an sat-mathematical
mean of 663.

Davis analyzed his extensive data in a number of ways
using factor-analytic techniques. In onc particularly in-
terezting study (Davis, 1964a), he identified some 16

*Amherst, California Institute of Technology, Cornell (Col.

lege of Engincering, Dartmouth, Ma<sachusetts Institute
of Technology, Renssclaer Polytechnic fnstitute, Rutgers,
and Stanford.
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factors within the 80 rating variables. Tabla 5.1 shows,
for 16 rating variables each of which Joaded highest on
one of the 16 factors, the correlatior: of the rating with
first-year grade-point average and with gereral desirabil-
ity. Genceral desirability was an overall eveluation of the
extent to which a student wus “the kind of student this
institution should (or should not) admit.” The ratings
have been arranged according to the size of their correla.
tions with the genceral destrability rating. The four rat-
ings that vicld the highest correlation coefficients with
general desirability also yieid relatively high correl-tions
with college grades. The wnding that ratings reflecting in-
tellectual quickness, intellectual self-sufficiency and crea-
tivity, intellectual interest, and motivation to achieve
arc assigned a high « sirability rating by faculty mem-
bers in these colleges is not surprising. The fact that
these ratings show higher correlation with grades than do
the other ratings suggests that the use of college gradcs
as a criterion has merit, although grades may not assign
the same relative weight to cach intellectual quality that
faculty membeors do when judging general desirability.
It may bc addcd that the correlation of first-year grades
with general desirability was .31.

Ratings for honesty. open-mindedness, pleasantiess,
and self-understanding show rciatively high correlation
cocfficients with general desirability but relatively low
coefficients with first-year average grades. It may be
noted that these four qualities along with altruisim have
the highest relationship with general desirability when
the effect of the rater’s estimate of academic performance
is removed statistically, as reported by Davis (1964b).
The pattern that emerges from the bricf summary of a
large and complex study is that faculty members who
value intellectual qualities highly believe that such qual-
ities as honesty, open-mindedncss, pleasantness, sclf-
understanding, and altruism characterize the students
whom they rate as high on general desirability. Thesc
findings deserve serious consideration in evaluating first.
yvear average grades as a criterion for validity studies.

As admissions have become increasinely selective, the
need for a broader approach to criterion development has
become correspondingly greater. Clearly, studies that
include both intellective and nonintelleclive mcasures of
college success and both intellective and nonintellective
predictors should be especially useful. Yet Fishman and

Pasanella (1960) found that of 580 nidmission-selection

studies made in th decade 1949-1959 only three could
be classified in this category, The Anastasi and Davis
studies show that better eritedia can be developed. Much
miore needs to be done invriterion develapment, however,
if validity studies are to make their ful! contribution to
admission and guidance of colleve students.

Choice of groups Choosing the group or groups to be
studied is relatively easy when first-vear average grades
is the criterion measure. When feasible, it is desirable to
divide the total freshman class into groups on the basis
of academic program and of sex (e.g, men in liberal
arts, women in liheral arts, enginecering students). To the
extent (hat the regression equations differ from group to
group, the study gaiis in precision. It may also he usctul,
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Table 5.1%

Correlation coefficients of sclected facully ratings with
seneral desirability rating and with first-year grades

Correlution  Conelation
with with
general first
desirability year
Rating Name of fuctor raling grades
Originality Self-sufficiency, Creativity .57 .30
Intellectual quickness Intellectual ability 57 .39
Intellectual interest Intellectual values 51 .25
Motivation to achieve Motivation A8 .25
Hoaesty Ethicality .46 13
Open-mindedness Open-mindedness .46 14
Pleasantness Likableness A2 07
Selunderstanding Self-insight 41 .10
Social maturity Maturity .39 .08
Steady work Dependability .36 17
Leadership among peers Popularity .33 12
Concern for others’ welfare Altruism .30 0L
Freedom from status-centeredness Status-centercdness .19 -.03
Ex.raversion Extraversion .09 -.01
Freedom from worry Anxiety .06 .02
Conformity Conformity -.12 -11

*Abridged from Tables 3 and 4 of Davis (1964a).

in some colleges, to make further subdivisions of the
class fe.g., residents versus commuters, public Versus
private secondary school graduatcs, in-state versus out-
of-state studeats). The muliiplication of groups, of
course, may result in some that are relatively small, so
that their regiession equations are poorly determined
Consideration of the sampling errors of coirelation co-
efficients suggests that about 100 students should be the
minimum number for any validity study and that a pro-
portionately larger sample is nceded if many predictors
are tobe studicd.

"The proliferation of groups may also produce su many
results as to lead 1o confusion in interpretation. A related
question concerns the desirahility of pooling data for two
or three consecutive years, When conditions with respect
to admissions, teaching, and grading are judged to be
reasonably stable, the pooling of data enhances the de-
pendability of results by increasing sample size, but it
may also preduce unexpected ¢ffects on the results. In
practice, then, the decision as to groups depends mainly
upon three considerations: (a) how mecny groups to
study; tb) the size of the resulting groups; and (¢)
whether to jou! data from two or three years. Because of
the complicstions in defining groups, treatment of all
students in « particular entering class as the group to be
studied is often the most satisfactory decision.

A delaild question arises with respect to the elimina-

Q

tion of certain students from the study. Among groups
so eliminated might be forcign students or students with
a severe physical handicap. On the whole, the elimination
of these students from the analysis may be considered
justifiable if it is clear that the regression equation would
not be used in determining the expected performance of
similar students in the future. This kind of “purifying”
of the group should be regarded as a possible refinement
in technique rather than as an essential feature of good
design. Any decision to exclude students should, of
course, be made before the criterion datd have been ex-
amined,

Cholee of prediclors -- Predictors should usually in-
clude a!l measures that are available on substantially
all members of the group and that are believed to have
possible prediclive value. Four special questions need to
he considered, however, in plaming this aspect of the
study. First, it is particularly important te include soine
measure of high school record 1 a pre-ictor, since many
studics have shown that this measure congistently makes
a substantial contribution to predictive eftectiveness.
tIndeed, high school average grades are usually a better
predictor than the test scores.) Second, there is the pos-
sihility of administering tests or other instruments at the
beginning of the freshiman year. Especially where the
main orientation of the study is toward guidance rather
than admissions, the use of spedially admiiniztered in-



struments may well justify the time and cost of broaden-
ing the study. Third, there is the possibility of quantify-
ing existing admissions data by a process of rating or
some other procedure so that their contribution to pre-
diction may be assessed. Fourth, a difficult practical
question sometimes arises when appreciable numbers of
studcnts lack data on one or more relevant predictors.
Assuming that the usual practice of using only “com-
plete-dida” cases is followed, a conflict arises between in-
cluding the predictors and thereby losing the students
who lack data and excluding the predictors. The loss of
the students not only reduces the size of the group but
may seriously reduce its representativeness. In the Col-
lege Board Validity Study Service, the rule-of-thumb
employed is thal nol more than 5 percent of the students
may lack data on any predictor and that 85 percent of the
students must have complete data on 2 predictors. These
rules facilitate decisions “vith respec: to predictors hav-
ing missing data. '

Statistical analvsis-- In a traditional validity study,
the main sfatistical analysis is the calculation of the mul.
tiple regression equations. Multiple regression is a pro-
cedure for determining weights for cach predictor so that
the standard deviation of the errors of prediction will be
a minimum for the group studied. Because it has many
applivations, programs for computing it are widely avail-
able for data processing equipment. Multiple regression
weights are commonly expressed in {wo different forms,
each of which is useful for a particular purpase. One
form (b-weights) gives the actual numbers that would
be used in calculating predicted grades from predictor
data expressed in their customary units. The other form
(beta-weights) gives the weighits that would be appropri-
ate if each predictor were expressed in terms of standard
scores having a mean of 0 and a standard deviation of 1
for the group studied. The standard-score regression
weights, unlike the operational regression weights used
in caleulating predicted grades, are not aflected by dif-
ferences in the particular units in which the predictors
are expressed. They provide, accordingly, a better indi-
ation of the weight that cach predictor has in detormin-
ing the predicted grades than do the operational weights,
which are oft»n uscless for this purpose. 'The relative
sizes of the standard-score regression weights for the vari-
ous predictors offer useful information about the role that
each predictor plays in deterimining the predicted grades,

(haracteristically, regression analyses also vield cor.
reladion cocflicients between each pair of varinbles, The
coeflicients relating cach predictor to the criterion, of
course, are the familiar single-predictor validity cocfis
cientzs. Although validity coeflicients are difficult to in-
interpret, as will be discussed Inter in this chapler, they
are often useful for evaluating predictors and for com-
paring results from one study to another,

Reporting the results  "The presentation of results of a
multiple regression analysis could be limited to the op-
crational regression eguation for each group studied. In
practice, however, it is customary to provide information
on the distribution of scores on each variable studied, the
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beta-weights and validity coefficients for each predictor,
together with results of a significance test of cach beta-
weight, multiple correlation coefficients for selected com-
binatious of predictors, and the intercorrelations of each
variable with each other variable, To facilitate the use of
the regression equation, computational aids may be de-
veloped so that predictions can be made by looking up
predictor scores in a set of tables and simply adding the
apprapriate values. To aid in interpreting the predic-
tions, an expectancy table showing the probability of
equalis g or excelling various actual grades for each pre-
dicted grade can readily be produced, assuming that er-
rors of prediction are normally distributed. Table 5.2 il-
tustrates one formad for an expectancy table. Finally, it
is possible, hy caleulating the predicted grade for each
student in the study, to make a scatter diagram relating
predicted to actual grades. Table 5.3 is an example of a
cemputer-produced scatter dingram or experience table
relating a weighted total of predictor scores to the cri-
terion. The correlation between predicted and obtained
grades is .62, AN of the outputs listed in this paragraph
are currently provided in studies made by the College
Board Validity Study Service.

Interpreting the results — The most imporiant con-
sideration in interpretation of resulls of a multiple re-
gression study is the possible inadequacy of the criterion.
By the natur> of the analysis, the results can be no better
than the critericn measure used. Predictions calculated
using the regression equation will terid to embody the
limitations of the criterion. If college grades are the cri-
terion data uscd in developing the equation, the result-
ing predictions need to be supplemented by other data
about the student unless (a) the admissions officer and
committee regard grades as a comprehensive measure of
admissibility or «h) the college for some reason wishes to
use an entirely objective decision procedire. A second
consideration in interpreting rogression results ealls for
a scrutiny of the betasweights, 1t may turn cut that the
weights for one or more predictors seem quite unreason-
able in the judgment of the college officers. When this
happens, additional exploration of the question, includ-
ing possihly a study hased on a new sample, is called for.
Oceasionally one of the predictors will have a negative
regression weight, even though a high score on that vari-
able represceats a desivable characteristic, A result of this
kind may arise when some ability that is {rrelevant to
or even detrimental to suceess contributes to performance
on one or more of the valid predictors, 'Fhie variable that
receives a negative weight can then increase predictive
effectiveness by reducing the effect of this ability upon
the predictions. When predictions are made for use in ad-
mizsions, however, there i a serious question as {o the
propricty of allowing a poor performance ot any predic-
tor to incrcose a candidate’s predicted grade. Fortunate-
Iv. when negative standard-score regression weights do
arize in College Board validity stueies, they are usually
quite small, In this case, the best solntion is to recampute
(he equation, excluding the predictor with the negative
regression weight,
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A conventional regression study uzually yields validity
coefficients for each prediclor. The interpretation of these
coeflicients will be diseussed in some detail later in this
chopter.

Designing validity studies for
special purposes

Many validity studies fit readily into the eonventional
regression analysis design just deseribed, Certain impor-
tant tvpes of prablems, however, require significant addi-
tional planning. For example, some of the studics re-
ported in Chapter VI deal with possible changes in the
tests themselves. Such studies, in general, must be
planned in detail in terms of their specific objectives
with special attention to making the design as realistic
as possible, Among the many other purposes that might
be identified, two will be discussed here. First, how
should a validity study be designed to aid in choosing
belween allernative predictors or sets of predictors?
Second, how should tests be validated for use in place-
ment?

Compurison of elternative predictors - A college may
wish ta compare high school average with high school
rnk-in-class for admissions uze. Or it may wish to com-
pare saT with a test offered in a different testivg program
or with a locally administered test 1 see Duggan, 1962,
In studies of this (vpe, of course, the alternatives differ
in a number of respects besides validity, so at most the
validity findings ean be onlyv one factor in the choice that
is made, It is revertheless important that the velidity
study be well designed. Such a study should use cach
predictor ror sef of predictors) in a separate regiession
analysis along with the other predictors that awe not
being eompared. Fach analvsis should involve the same
criterion and precizely the same group of students, In-
terpretation of results i greatly facilitated if the tesis
being compared have heen administered under the same
conditions. If the total group can be subdivided mean-
ingfully on the basis of sex andd curriculum into smaller
groups, the analysis design should be repeated {er these
aroups, provided that this process i< not carried o far as
to vield groups of Jess than about 100 students. Each
group should be representative of all enrolled students

Table 5.2

Erample of crpectaney table prepared by the College Board Validity Stidy Screlee

EXPECTANCY FABLE

FR GPA AS PREDICVED BY HSRANK,
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«00 le 2 |

SSCALE PUINFS SPECIFIED BY YHE COLLEGE

O

RIC

P
)

Lu

SAF-Vy SAT-M
F ARN

2,00 2.50 3.00 3.50
93 93 8 -3
¢ 89 9% T4
99 9 90 58
9 98 X3 50
33 97 80 4“?
99 93 (33 26
983 [} 50 14
56 Ts EL] 7
97 58 0 3
86 50 16 2
a0 42 10 3
1.3 b 4 1
50 L4 2 )
34 7 1 i
20 3 1 1
L& 2 ) 1
19 1 1 L
4 1 i 3
2 ] 1 1
1 1 1 1
1 3 1 ]
1 1 1 1
1 1 . 1
1 1 1 1
1 1 1 1



belonging to that group. With this design, a comparison
of approprinte multiple correlation co flicients should
vield useful data to be considered along with other in-
formation in choosing between predictors. An allerna-
tive procedure that might be used if the (ests being com-
pared must be specially administered is to have one
random half take one test and the other half take the
other test. I this procedure is followed, it is important
fo take account of the fact that results for the tests being
comprrred are not hased on the same students, I students
ire assigned individually at random to the groups, sam-
ples of H00 in eaxch group should be adequate for this
design. If either of the foregoing designs is used, the
cffects of sampiing fluctuations and of differences he-
tween groups are reasonahly well controlled, Tt is possi-
ble, therefore, Lo attribute the differences in validity ca-
cflicients mainly to differences in the (dYeetiveness of the
predictors being compared.

Placement use - Dyer 1964 has pointed out that
“there sceins 1o he some confusion about how one should
determine the validity of an Achicvement Test (o be
used in placement. Should it tell the level at which a
student may most profitably begin his colloge work in a
given subject? Should it predict the grades he will get at
the end of the fre<himan course?”

The confusien (o which Dyer refers may arise in part
because the purpose of placement varies from one cotlege
to another and from one subject {o anothes. For example,
placing a ¢tudent who has completed four years of high
school Irench into the fifth semester of college French
is different from plicing the “rost promising” Inalish
students ina “top” section where they will challenge one
another o exeellent performanee.

Decisions about placement prosedures necessarily de-
pend on the rationale of placanent as seen by the persons
responxible for doing it, the characteristics of the covrses
or scelions into which placement is to be made, and on a
number of practical considerations, notably cost, effort,
and the time at which the placement data become avail-
able. The content validity of the possible micasures is ob-
viously important. What, if anything, ean enipirical
studies contribute to the decision?

Pechaps the clearest exaraple of the usefulness of em-
pirical studies is Dyer’s (19475 report of a study of per-
formance in French. He administered a test having ae-
ceptable content validity to Harvard and Radcliffe stu-
dents abhout to complete the fourth term of college
French. His analysis of the data vielded a correlation co-
eflicient of .&3 between the test scores and the term
grades, but more important, it provided e pirical evi-

Table 5.3

Faownple of seattor dingram proparcd by the College Board Validity Stady Screiee

EXPERIENCE TABLE OF PREDECTED AND OBTVAINED GRADES

FR GPA AS PREDICTED BY PREDAY

OBTAINED GRADE ¢

PRE~ GO 20 ¢0 &0 80 100 120 130 160 180 200 220 264G 240 280 30C 320 340 360 380 108AL
DICTED 19 39 59 79 93 119 139 157 119 199 219 233 259 2719 269 319 339 359 379 «00
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180-6C0
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denee on which a decision could be made regarding the
appropriateness of a given score on the test for meeting
the langaage requirements. The sciting of the culling
score requires judgment, becatse a high cutting score
will describe as unqualified some students who earned a
satisfactory course grade, while a fow cutting score wilt
deseribe as qualified come students who did not earn a
satisflactory course gride, The sctling of the cutting
score, then, roquires a judgment as to the seriousness of
the two types of errors in classification. Nevertheless, a
stirdy that can help in setting stundards as well as in
evaluating the test is obwiously valuable, An adaptation
of thighazie design to aid in the use of placement tests ad-
rainistered in the fall for the assigniaent of students ina
tvvo-vear coutse sequence i< given in the College Pluce-
nent Tests Score Use and Interpretation Muanual. Spe-
cral test administrations are particularly usceful where
placement cor exemption from o requirement) s o bhe
based on demonstrated accomplishment,

When a college ofters many sections of a large course,
students may be assigned to cortain sections on the basis
of their promisc of succes<in the course. If it is possible (o
assigh students o sections on a random basis for one
wvear, a conventional validity =tudy design should pro-
vide an cffective and practical hasis for placement. A
conventional design may alzo be used when the choice
of zections is made by the students=. I this case, however,

there is a rixk that the rezults of the study may be in-
NMuenced by the ways in which the students in the validity
study =ample choose their sections. A much m e difi-
cult problem is prescnted whenanattempt is made to im-
students have already

prove assignment procedures when
been placed in sections on the basix of one or more pre-
dictors, especially if there are different tapes of sections
with differences in course einphasiz: ud possibly in grad-
ing standardx, Under these conditinns, it is probably hest
to devclop separate operational regression equations for
each tvpe of section. For this purpose, operational rather
i standard-score regres=ion cquitions are appropriade
beeause they reduce the effects of the current methods of
assigntment upon the obtained resultsy H it turns out
that the regression tquations are reasonably similar, one
of t1 e rexulting equations may be chesen as a basis for
subscquent assigninent, perhaps with some madification
of the weights or the conskant term to ke account of
results i the other groups. If. on the other hand. the re-
gression cquations differ substantially from one (vpe of
section toanother, an cftort should be made to judge why
they differ. For examples grading standards may be
higher relative to alnlity in highly selected sections be-
cou~c insructors are judging these selected students re'a-
tive to cach other. Again, it mizht happen that students
in the highly sclected =cetion have aniformly high moti-
vatien co that the weights for appropriate predictors
would actually be greater for these =tudents than for
thoxe in the middle or low sechions Inany e, thought-
ful consideration of the regression vquations, taking due
account of sampling fuctuations, should be decidedty
valuable. Correlation coclicient:. on the other band,
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would have Little value under these conditions, because
they would he Hkely to be allected o much by the way
in which students had been assigned to sections before
the study began.

Interpreting validity coefficients as a
measitre of predictive valite

The correlation cocflicient is the customary measure of
the predictive effectiveness of a predictor or group of
predictors, Sinee validity cooflicients are independent of
the units in which the predictor and criterion are ex-
pressed, they may be compared from one predictor to
wnother and from one group to another without regard to
differences inunits, The case with which these coellicients
may be compared is not an unmised blessing, however.
Consideration needs to be given (o a number of contplica-
tions< if the comparisons of coefficients are to lead to sound
inferences about the merits of o given predictor.

The most significant difliculiy in interpreting the cor-
relation coeflicient as a measure of predictive effective-
ness is that the size of the cocflicient is affected by the
homogencity of abifity in the group included in the study.
Since mo=t College Board validity studies are based on
selected greups of students and somie studies are based
on drastically sclected groups, this problem is serious
from the viewpoint of interpretation. The same predictor
would bhe expected to yield a lower validity coeflicient ina
college where students were relatively homogeneous in
ability than inone lunving a wider range of talent. More-
over, if it is assumed that applicants are more hetero-
gencous in abilily than entering freshinen, a correlation
cocflicient based on enrolled students underestimates the
validity that the test would have for the applicad group,
Brighan «1932) in hix carly studies of sat validity was
well aware of (his problem, which has become more
rather than less acule as colleges have become increas-
ingly sclective.

The satistical theory eoncerned with the cffects of
selection was worked out by Karl Pearson and is dis-
axed by Kelley 19230 and Gulliksene ¢ 1950 among
other: Some idea of the effect of sclection can be obtained
from the following theoretical example, Suppese that the
standard deviation of Lest scores in the base vear is 100
and the validity coeflicient is .61, H in subsequent yvears
the standid deviation of zcores voas reduced to 70 as
the result of selection on the test, the validity cocflicient
1o be expected would drop o 50 ceen i nothing else
changed. Althongh in practice, self-selection and selee-
tion on other variables complicate the picture, the essen-
tial idea remains the =ame. In the survey of validity
studies reported later in this chapter, the resulls have
been classified on the basiz of the standard deviation of
sAT-vorbal seores az an lustration of the effects of homo.
wencily of ability on the coctheients,

A sccond difliculty ininterpreting correlation coefhi-
ctends arises from the fact that the xampling veeor is rela-
tivelv Jarge for groups of the size typically a ailahle for
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validity studies. Although the existence of sampling error
is widely recognized, it may be useful to examine ihe
anwunt of sampling error to be expected for groups of
varying sizes. For various correlation coefficients existing
in a very large sample. Table 54 gives the range that
would include 95 pereent of tLe observed coefficients for
samples of 50, 100, anct 200, (Table 54 was calculated
using Fisher's z-transformation.) Consideration of Table
5.4 emphasizes the extent to which obise rved correlations
may fluctuate as the result of sampling. For example, it
requires a range fromi .34 to .G3 to bracket 95 percent of
the observed coefticients when samples of 100 are drawn
from a population in which the coefficient is .50,

When vahidity coeflicients are based on the same cri-
terion and the same groups and if the predictors correlate
substantially with each other, the sampling error is ap-
preciably smaller than that for the difierence in correla-
tion coefficients based on two differeat samples of the
same size. An equaticn for testing the significance of the
difference of coeflicients obliained under these conditions
was deyveloped by Hotelling 11940y, Olkin 11967) has
recently developed a new equation for this purpase.

'I'he main implication of sampling error fer interpre-
fation is to stress the need for reasonably large samples
and to discourage overinterprefation of small differences
in validify coeflicierts based upon groups of J00 or 200
students.

A third difliculty in intcrpreting validity coeflicients
ariszs from the fact that to some extent the unreliability
of the eriterign affects the oblained cocflicient. This effect
is less serious when the predictors are all correlated with
the rame criterion, and does not, in general, change the
relative weights of the predictors in the regression equa-
tion. To an unknewn extent, however, the variation of
validity coefficients fromone college to another is attribm-
tatle to differences in the reliability ef grades. Since it is
difficult to obtain a fully satisfactory estimate of the re-
liability of college grades fo serve as an index of their
predictability, this problem is particularly vexing,

Talle 5.1

Range of corrclation eacflicients thai would be crpected 1o
tnctude 85 pereont of obseried valires for selected populatin
values ead sample staes®

P "“‘;“’_i”" Fopeeted tonge of obscrved eocficivnts
o ""'“'}'”“.ml i wing size ds:
can thedent 50 inn 200
A0 14-.6) L2255 .28-.51
.50 .26-.68 W3-.63 39-.60
.60 23874 AG-.71 H0-.68
.70 S R2 DK7Y 6276

*Calcalated using Fisher's s ransformation, Tables of & in
MeNemar (1062 were used,

O
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Finally, there is the difficuliy of assigning a directly
meaningful interpretation to the coeflicient itself. Indeed,
certain statistical interpretations of the correfation co-
efficient, including the coefficient of alienation and the
vitriance interpretation of the coeflicient, have led to un-
due pessimisnm about the usual validity coeflicients, as
Taylor and Russell 11939) pointed oul over 30 years
ago. Croubach and Gleser 11957 diseuss several ways
of interpreting validity coeflicients when the predictor is
to be used for selection, all of themy providing a more
realistic and more optimistic appioach to the interpreta-
tion of correlation coefficients. It scems reasonable that
an admissions officer, for examp'e, would bie ¢specially
concerried with the level of performance of thne selected
group, rather than with the extent to which the predictor
“accounted for” the criterion variance.

A careful examination of a scatter diagram te.g, Table
5.3) relating predictions to observed performance will
indicate the extent to which students having low pre-
dicted grades tend 1o do poorly rather than well in their
academic work. The probable effocts of sarious admis-
sions standards can be explored with data for the group
used In the study. To oblain a quick general view of the
kinds ol errors in prediction that characterize correla-
tion coeflicients of different sizes, Table 5.5 may be use-
ful. This lable was construcied by assuming a normal
bivariate distribution ef twa variables and hy using the
excellent tables developed by the Nationsl Burcau ef
Standards ¢1959). In the table, each row shows the per-
centage of students at cach of three levels on the predictor
who will rank in cach of three levels on the criterion for
selected correlation coefficients. Thus, with a coefficient
of 4 amonyg students in the bottom fifth on the predic-
trr, 538 percent would be expected o stand in the bottom
fifth on the criterion. However, 7 percen', of these stu-
dents would be expected to stand in the fop fifih on the
criterion, Although 7 bad predictions in 100 i nuch
better than the 20 in 100 that would be expected if the
coellicient were zero, it is relatively large. With a coelfi-
cient of .70. only 1 percent of students in the boltom fifth
cn the predictar would be expected Lo stand in the top
fifth on the criterion. Table 5.5, then, offers some informa-
tion on the kind of results to br: expreted for cosMcients
of various sizes.

Evidence on the predictive validity of the sAT

The data with rezpect to sat validily te be summarized
in this chaptes are based oh a survey cf resulls available
from three sources:

1. Studies made during the initial twoe v ears of the College
Board Validity Study Service (1961-65 and 1965-66)

2. Studies made at the summer instibdes in admissiors
in 1965 and 1966

2, Studices made by Frenchy 19631 as part of his wark cn
the testing of high-level aptitude

The survey is further lindted to lidlics secking to pre-
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dict first-term or first-year average grades by using SAT-
verbal and sar-mathematical scores along with <ome
measure of academic success in high school. To avoeid
duplication, il a college participated in more thon one
validity study, only the most recent was used. and if, for
example, men and women students were =tudied hoth
separately and as a combined group. the separate groups
onfy were included. If a college made separate studies
1o compare validities of cank-in-clazg and some other

Table .

3

measure of high school vecord, the results for rank-in-
class were used. The choice of rank-in-class waz made
arbitrarily for the sake of uniformity. The validity of
rark-in-cliss may be higher or lower than other measures
of high school performance in any particular stidy, In
the survey of <tudents i liberal arts and gencal pro-
grams, only groaps of 85 or inore students were included,
beviiuse 85 was the minimunt size used when the Validity
Study Service was initinted. Very fow of the saples

5t

Relation hetween stawdleg e prodictor and staading on
eriterion fin rarivus vadves of the coredidion eocthielent

Correlition Staneing o Porecat o studewds standing in
cocthiew it predicton Cochcritedion sroneg
Bottem Middie Toup
jifth three-ifihs Jifth
Top Hifth 16 G0 24
.10 Midd'e three-fifths 20 6f) 20
Boltom fifth 21 60 16
Top fifth 13 ng 23
.20 Middle three-fifths 20 60 20
Boettom fifth 3 23 59 13
Top fifth 10 57 33
230 Middte threee-tifths 19 62 19
Botton fifth a3 a7 10
Top fifth 7 5 38
.10 Middtle three-fifths is 64 I~
Bottom fifth 38 5%} h
Top fifth 1 52 114
50 Middle three-fifths 7 G 17
Bottom fifth a2 1
Top fifth 2 48 50
.60 Middle tiree-fifihs 16 68 16
Bottom fifth 50 48 2
Yop fitth 1 13 A
.70 Middle three-Afths 14 72 8!
Bottom hfth 56 13 |
Top fifth 0.2 35 6.4
Y Middle three-fifths 1.8 TH.4 11.8
Boltom fifth 61 REW| 0.2
Ton fifth 002 252 748
0 AMiddle three-fifihs b w2 |
Bottom fitth a2 002

Reprivted from Seheador (1965

O
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were stnatler than 100, Within the scope of the survey
as defined, all available results were used. In addition
o the survey results, brief attention will be given to the
usefulness of the a1 for predicting the performance of
foreign students witending college in the United States.

The decision to limit this survey to the designated
sources was ade on the basis of feasibility. The collee-
tion and integration of the many published and unpub-
lished validity studies of College Board tests cerlainly
would have enhanced the value of this survey. For ex-
ample, the extensive and systematic studies summarized
by Hills 11964) of studies conducted in the public col-
leges in Georgia offer much vajuable inforimation about
the validity of College Boord tests. Novertheless, it was
judged that a comprehensive survey of validity studies
was beyond the scope of the present report.

Beyond the primary purpose of making conveniently
available a substantial amount of data on saT validity,
this survey was concerned with examining the relation
between validily and certain characteristies of the
groups. In particular, curriculum, sex, level of ability of
the group, and homogeneity of ability of the group were
considered. These tabulations make it possible for a col-
lege to co:npare its validity coefficients wilth those of other
collcressimilar toit in certainrespects.

In the discussion of results, main emphasis will be
given to average lindings for various student groups, al-
though results will be presented in detail for student
groups iv special fields. There is, corininly, marked vari-
ation from one shident group to anothier both in level and
pattern of validity cocflicient within any classifieation of
groups. Although part of the variations in validity from

one student group fo another is the result of sampling
fluctuations, the observed differences are also attrilay-
table in part to specifie characteristies of the colleges.
Among the probable influences are  selection practices,
including self-selection by applicants; differences in
preparation for college work in various fields, curricular
emphases; relative weight given to various factors in
awarding grades; the relinbility and dispersion of grades
in various ficlds; sex differences; and differences in in-
terests, motivation, and various non-cognitive variables.
In view of the complexity of the problem, it scoms un-
likely that the development and testing of a theory of the
relative contribution of various predietors under various
conditions w i oceur soon. Thus, at least from the view-
point of the college, the current practice «© developing
weights for specific curriculum groups within specific

colleges, based on reasonably large samples, offers the

best solution {o the problem of prediction.

Results for students in liberal arts and general pro-
grams  For purposes of this survey, a relatively broad
definition was used for “liberal arts and general pro-
grams.” Unless a group was clearly identified as belong-
ing to a specific curriculum or division, it was assiyned
to this cafegory. For example, when all freshman men
were treated as a single group, the study was placed in
the “liberal srts and general programs™ category even
though the college might bave seve il divicions,
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A major classification within this category is based
on the sex of sturdents. Some coeducational colleges
treated men and women as a single group; these colleges
constilute a third group. Table 5.6 shows scleeted per-
coevtiles of validity cocfficicnts for the three classifica-
tions. "The following summary shows the median coefli-
cients for ecach of the types:

Men Women  Combined
SAT-V .33 41 39
SAT-M .30 36 .33
High school record 4 5Hi 5h
Multiple correlation 55 62 62
Number of groups 116 143 Hl1

Tuble 5.6

Vielidity coetlicients of ST and high cehool reevrd:
seleeted pereentites of valtdity eoctlicicnts baeed on stiedents
in liheral arts and general programs elassijied by ser

iizh Throe
sedrond prcic oy
WS SVI-A recond evmnbined
Mcn
Peccontite
18] 48 A7 .62 .68
5 A2 40 .56 .62
50 .33 30 A7 0
25 24 .29 39 A8
10 17 .16 31 40
Numbor of
Lroups 116 116 116 116
Wamen
I'ereentite
90 b3 H2 .68 S
5 A8 45 61 .03
Ho A1 36 NSk} 32
25 32 27 A1 .52
10 .23 21 30 A3
Nunthor of
Lroups I13 11, 113 113
Morcand i
Paroentide
a0 i A8 Kin R]
) A8 Al .62 68
H 3G S33 ) G2
25 35 21 A1 R}l
10 216 20 A3 A6
Nurbor of
Krutifees Sl N Al ol
12



It wiil be recalled that if a coeducational college studiced
men and wonicn separately, it would not be included in
the combined group. At lcast for the colleges in this sur-
vey, it is clear that validities de run somewhat higher for
women and for the combined groups than for the men
and that sat-v has a somewhat higher median validity
than sAT-M in all three comporisons.

Over the years, «s mean SA1 scores have increased
dramaticaily in many colleges, the question of the extent
to which the rise in score level is associated with lower
validity has often been discussed. The available data
make it possible to compare vaiidities for collezes dif-
fering appreciably in mean sat scores. Using sar-verbal
mean as a bosis, the various college groups were classi-
fied into three levels: (a) saT-verbal mean Yess than 500;
(b saT-verbal mean between 500 and 549; and (¢) SAT-
verbai mean 550 or higher. Table 5.7 gives selected per-

centiles for men and women separately for the three
levels. The median validities for the six categories were

as follows:
SAT-V nicai

SAT-V meun

SAT-V mean

less than between H00 530 or
500 and 519 higher
Men Women  Men Women Men Women
SAT-V 34 A4 .33 44 32 34
SAT-M .35 A5 .29 .40 .27 .30
High school
record .50 .55 H0 57 44 .49
Multiple
correlation .56 .61 56 .64 A2 .56
Numher of
groups h2 15 31 38 33 60

These resul!'s support the view that, for the groups
having i sar-verbal mean of 450 or higher, a higher

Table 5.7

Vialidity cocfliciends of SAT and high sehoal record*: slected pereentiles
of validity coctlicients based an students in liberal arts and general programs
claszificd by level of verbal ebility and by ger

Croups b iz saa-ternd mican of Crongo Jeaing svr-verhod mean of Grotps having saveverbal wcan of
less thon 500 Deteeon 300 and 519 550 ar higlor
CATINEY O1 ¢ CALENTY 01 CALIONY 01
Hizh Threo Slivh Thrr Ifich Three
seloal predictiorn sehoed  vredictor chiool  predictors
(SRR STl weord  eombiied | san-y AT record combined T osaea SA A record conbined
Men
Percentile
90 52 50 .62 .70 AR 46 .04 ) A4 .39 .56 64
75 45 42 .57 .63 .39 479 .59 G4 29 .35 49 .58
50 34 35 50 .5C .33 .29 .0 .56 32 .27 44 52
25 22 .26 41 Ay 24 22 .39 .49 .20 .22 37 A7
10 .16 17 31 8 18 .15 32 .35 .18 A5 .30 42
Nuqgrber of
groups 52 32 52 52 31 3! 31 31 33 33 33 33
’ Women
Percentile
90 57 .51 .70 74 .Go .53 1 77 A9 43 63 .69
75 .52 49 .62 .70 .50 48 .61 .72 44 .36 KNI .64
50 44 43 .55 G4 44 A0 RsYi .64 34 .3 49 R616)
25 36 34 47 87 35 .29 50 .GO .26 25 Al A7
10 .29 .26 41 49 .30 .23 36 46 16 B .32 41
Nvmb.r of
gioups 45 45 45 15 38 38 38 38 50 6.} 60 o0
*Criterion ig first-term or first-year grades,
o
e
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mean score may indeed be associated with somiewhat
lower validity. The effect is especially noticeable for
the women's groups. An alternative hypothesis, that for
some reason grades are less predictable in tbe high-
scoring colleges. cannot be eliminated es a possible ex-
planation of the results. In any case, the results indicate
that a college having an sat-verbal mean above 550
mizht well expect in find lower validities than a college
with a I* wer mean score.

Statistical theory suggests that the reduction in valid-
ity associated with a higher mean score comes about be-
cause of a reduction in the heterogeneity of ability in
the group. Table 5.8 shows the resulls of classifying the
wroups using the standard deviaticn of saT-v as the in-
dicator of homoagoneity in ability. The results obtained
show, on the whole, greater differences antorg the three
groups than were obtained using the mean as the basis

of classification. The median validities are :1s follows:

Standard
deviation of
SAT-V
85 or more

Standard
deviation of Stanvard
SAT-V deviation of
betuen 75 SAT-V

und &5

lese than 75

Mo Women Men Women Men  Women

SAT-V 1 AR
SAT.M .10 .46
High school

record il 5H9
Muleiple

correlsation .61 .67
Numnber of

groups 43 43

32
.28

AT

.H4

36

A3 .29 32
.37 26 25
5H8 A1 A5
.64 50 bt
47 a7 54

An intcresting feature of this grouping is that some

Talble 5.8

Vealility cocfficien's of SAT and high schocl reeord?: selected peicentiles
of ralidily cocfiicier!s Lased o studeals in tiberal arls aid generd! programs
classificd by homogenetly of verbol ability and by sca

! Growps baving saracerhal SD of Groups harlgg sat-terlal 81 of Groupy hut g sy-te roof SI of
NS or ligher from 73 to 54 Ie sthan 7H
VATIDITY O1 2 VALIMIY 04 VALIDIIV (12
Hish Three Hiah Thiree 1iieh Thre
sehinol  predicters schino!  predictors school predictors
SALY SAT-M record  combined { satw SATM reconl  coimbined { sa1-v SAT A1 recent combined
Men
—_— S - —_—
Percentile
90 54 52 .66 13 46 44 .60 .64 41 " 56 62
5 A8 45 61 .68 40 37 b .GO 30 w2 4% 56
50 41 .40 .55 61 32 .28 47 A .29 .26 Al 60
25 30 .29 A6 .50 24 24 A2 .50 i9 .20 RE A5
10 .20 .20 .36 45 18 a7 32 A4 15 11 .26 31
Number of
groups J 43 43 43 43 36 36 36 36 a7 37 37 37
Wnnen
Percentile
90 .60 Rk} NF .78 .51 .52 .68 T4 46 40 59 .66
75 25 Al Gi .73 49 A5 GH .69 .39 31 51 .61
50 A8 46 .59 67 A3 37 58 .61 32 28 A6 .54
25 41 .10 51 .61 37 St 6O 24 23 .39 45
10 33 30 41 A8 i .25 Al 52 16 16 31 40
Nun.ber of
Broups 43 13 43 13 42 42 42 42 58 8 58 58
*Criterion is first-term or fiist-year grades.
O
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groups with reiatively low means may also have rela-
tively smali standard deviations. This situation might
arise because the colleze attricts relatively few very able
students and is unwilling to accept students who are low
inability. Another feature is that seven of tne groups with
siiall standard deviations had mean sat-verbal scores
Lelow 370! (The small standard deviations for these
groups may resu’ in part from the fact that reported
scares below 200 carmot occur on sAT.) For these groups
the sat-verbal median validity was 45. In one of these
groups, the sAT verhbal validity was .N%; in the other six,
it ranged from .33 to .53, Although seven group+< consti.
tute a small basis for generalization, the available re-
sults indicate that colleges having an sat.verbal mean
below 370 and an sar-verbal standard deviation less
than 75 may well fird that saT-v has substantial valid-
ity. The mediar multiple correlati-m wus .59 and these
cocflicients ranged from .63 to 71. it may be noted that
five of these seven groups were enrolled in co' ges listed
by McGrath (19655 as predominantly black istitu-
tions. The results obtained are similar to those found by
Stanley and Torter (1967) for thrce low-scoring, low-
variability black colleges. Hills and Stanley 1968
found that a form of the School and College Ability Test
(seaTY that was minre appropriate in difficulty than
the sat for six low-xcoring groaps in three predom.
inantly black colleges vielded validity coelhe ents that
were noticeably higher than the cerresponding cocili-
cients for the sAT.

Further examination of the data made it possible to
idesitify a “*high scoring-homogencous™ set of 18 grours,
all having an saTt-verbal mean nbove 600 and an sa1-
verbal standard deviation of 65 or less. For thcse groups
the median ond ranges of validities were as follows:

Median Range
satv 22 Tt
SAT-M 2% —.01-.16
High scheol record 40 32-57
Multiple correlation A6 235-.61

These results make it clear that 1he “high-rcoring horao-
gencous” colleges show distinetly Jower validity cocfli-
cients for their enrolled studesits thun do the typical
colleges in the survey.

Wherve predictors play a substantial role in admis-
sions decisions, the applicant group may be appreciably
more heterogenecus *n sbility than the enrolled student
group. As noted carlier, statistieal methods cexist for
estimating what the validity svould be for the applicant
group, provided that appropriate analyses are made of
data for all applicants. In a scense, tne validity for the
applicant group would be a better measure of the predie-
tor's value than would the validity for the enrolled stu-
dent group. This line of reasoning suggests that i¢ would
be useful to analyze data on applicants in validity studies
and thus to oblain estimated validily cocflicients for
applicants It is fair to add, bowever, that this additional
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work weuld not result in any change in the prediction
equation for a college. Only the validity coeflicient would
be changed.

The foregoing results indicate that colleges that have
a relatively small sat-verbal standard deviation have,
on the averape, lower validity coefficients than colleges
that have a relatively standard deviation. There is,
nevertheless, a large amount of variation in validity
within each of the three groups. Part of this variation
is no doubt attributable to the substantial sampling
error inherent in correlation cocfficients based on sam-
ples of moderaie size, as shown by Tatle 3.4. Never-
theless, the wealth of data on validity vielded by the
many current studies should permit the development of
generalizations about variaus ecollepe characteristics as-
socinted with relatively high and relatively low validity.
T develop these generalizations cfficiently, there is a
noed for systematic studies designad to obia’n data on
college characteristics for a substantial number of ¢ol-
leges and to relate these data to validity stuy results.
The armosphere of the college as pereeived by the stu-
de ¢, characteristies of the coll=ge as desarited in pub-
I* hed data about it the extent of choice open to students
in determining their acaderic programs, fzculty atti-
tudes towa.d grading, and the extent to wnich essay or
objective tests predomiviate in classroom testing may
gerve as illustrations of the kinds of data thal might
be collected. Stucies of this kind would permit a college
to judge wiether its validi y differed appreciably from
the level * could reasonably expect after taking account
of relevant characteristics.

Table 5.4 shows the distribution of validity coefficients
for all 310 groups of students in liberi] acts and general
programs elassificd by sat-verbal stondard deviation.
This table should be useful to a wllege for comparing
its results with other coltleges similar in homogencity. It
is worthy of note that all but one of the 11 sat-verbal
validity coeficients of .60 or above were found in the 113
groups for which the sat-verbal standaed devintion was
85 or higher. Morcover, of 19 multiple coeflicients of .75
or higher, 14 were found in the saine 113 groups. It is
also noteworthy that the median validdity coefficient for
the nost heterogencous of the three classifieations is at
or above the 9th pereentile of validity coeflicients in the
most homogencous of the three for each of the four pre-
dictors, The Fomogeneity of the group on saT v is enly
one of many factors that afieet validity coeffieients,
Table 5.9 makes it clear, however, that homogeneity of
ability is relevant in interpreting coefhcients of the kind
summarized here, Study of the relation of honwogeneity
and level of ability o validity coefficients should cer-
tainly e continued as  dditional datia become available
fur use.

Results for students in spectal curricuduens or divisions
- For the scparate divisions, ‘Tables 5.10 and 5.1 show
results fur each study separately, Only those divisions or
curriculums studiced in at least two colleges are reported.
Four classifications - engineering, science, business, and
cducation  had results for 10 or more scparate studies.



Table 5.9

Validity vocflicionts of ST and high school qreord*s frequency distributions

classificd Dy komogeneily in rverbal chitity

and sclecled perecntiles of ealility eocfiicients hased on Uheral arts and jewceral groups

Growps heriw svrcerhad 8 of Grovps Leving sarv-verbd 81 of Growgn b ing syr-verhal ST of
53 or higher Jrooe T3 ta S Toss it 75
VALIDIIY 01 ¢ VALY O 2 ! VALY O T
[Liuh Tleree Hick: Thice Hizh Three
selood predtintors siool prrediclors seliowd predictors
NAT-Y [RVY| recard cobined | osata sSAr-Ne record cor biaed | saev SATNT vecord  comibindd
Closs interval
.80-.84 2
.75-.79 2 12 .- 4 . 1
.70-.74 12 17 3 7 3
£35-.69 1 1 10 29 7 16 1 3]
.60-.64 8 2 2> 17 1 1 i5 22 1 o 17
.53-.59 10 3 19 11 2 1 13 15 14 17
50-.54 16 18 14 £ 9 6 1% 16 2 1 13 20
A5-40 | 21 17 13 10 17 7 11 5 6 3 19 18
40-.44 | 19 28 5 2 13 7 12 4 12 4 20 12
.35-.39 18 13 3 3 16 23 A 2 16 14 12 5
30-.31 | 8 B 7 2 14 9 5 1 23 19 12 3
25-29 | 7 9 2 i0 21 3 14 27 4 2
.20-.24 2 5 4 11 1 10 16 5 1
.16-.19 ; 4 4 4 3 14 b
L10-.14 | 1 3 1 2 1 4 5 .
05-.09 | 2 1 5
00-08 | 2
(—.01) - (=.15) 1 . 2
Percentiles |
90 .58 .53 71 75 51 .49 65 71 A4 .39 .53 61
75 .52 48 .64 .70 6 .39 .60 .GG .38 3z 52 .60
50 14 42 .58 63 Rt} 34 52 .60 3l .27 A4 .52
25 I .56 .33 A8 .56 31 .26 43 .53 22 21 37 A3
10 .28 .23 .37 A7 .24 21 .35 47 .16 13 30 .39
Number of
groups 1i3 92 105
*Criterion is first-term or first-year grades,
Q 131
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Some idea of the general paitern of results in these divi-
sions can Le obtained froin the following median validity
coc flicients:

Engincering  Science  Business  Education

BAT-V .23 .34 .30 .35
SAT-M .33 32 .29 .37
High schooel

record 42 54 .39 50
Multiple

corelation .51 58 48 53
Numnber of

groups 23 i0 i7 13

The results for engineering students show the ex-
pected higher validity for sar-M than for sat-v. Com-
parison of validities of sat-v and sar-M show mathe-
nutical scores more valid in 18 schools, verbal scores
more valid in four schools, and one tie, (By the statisti-
cal sign test, this diflerence is significant at the 1 percent
level.) A closer study of the five schools in which sat-v
hrd cqual or higher validity than sat-M would be
needed in ovder to judge whether the atypical results are
claracteristic of the particular institution or are per-
haps attribulable to sampling esvor. This superiority oc-
curs in spite of the fact that studeats cnrolled in engi-
neering are relatively homcgeneous with respect to SaT-
mathematical scores, with about half the groups having
a standard deviation below 70 on these scores. It must
be added, however, that the nine groups with a standard
deviation below 65 on sat-M actually showed a median
validity for sAT-M slightly greater than the overali me-
dian for the 23 groups. Interestingly enough, the seven
groups with a standard deviatior below 75 on sat-v do
fend to have multiple correlations below the overall
median. Further exploration of the relation of group
homogeneity to validity based on a larger and more
representative sample of «chools is neednd. Finally, the
overall results for engincering students mcay be con-
sidered. On the whole, they do not differ very niuch from
those for men in liberal arts and general programs, ex-
cept that the validity of sat-v is markedly lower and
that of high school record somewhat lower [or the engi-
reering students.

"T'he sci- nce students, unlike the engineering sludents,
show a slightly bigher validity for sAT-v than for sat-nm.
In general, their pattern of median validities resembles
that of libera! arts and general students, 'The niedian
coeflicients are, in general, somewhat higher than those
for men and somewhat lower than those for women. I:»
view of the fact that these results are based on only 10
student groups, the inferpretation must be highly tenta.
tive.

Results for students in business progranis are avail-
able for 17 student groups. Compared with the median
validities for men in hLiheral arts, the medians for busi-
ness cludents are slightly lower for sat-v and sa1-u
and markedly lower for high school rank and for the
multiple correlation cocflicients. Detaiied examination

enn
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of the validities for sat-v and sat-M indicates that the
validity of sat-M is higher than that of sat-v in 10
schools, with sat-v higher in five schools, and twe ties,
although sat-v has a slightly higher median validity.
This irconsistency is probably mostly attributable to
the instability of statistics based on relatively few ob-
servations. It also emphasizes the difficultics in general-
izing about the relative merits of verbal and mathemati-
cal scores as predictors in a given fiecld.

Except for sat-v, the results for the 13 education
groups are similar to the results for students in liberal
arts and general progiams, being higher than those for
men and lower than those for women. The relatively
high validity for sat-M may simply characterize the
relatively small sample of student groups available in
the survey.

Finally, the results for students in agriculture, archi-
tecture, home cconornics, and nursing as shown in Tables
5.10 and 5.11 make it clear that the tests are useful in
conjunction with high school record in predicting fresh-
man grades in theze fields, at least in the colleges repre-
sented in this survey. The usefulness of this finding
arises from the dearth of previous knowledge ak-ut the
validity of the sAT for students in these fields.

Or. the whole, the median coefficients are somewhat
higher for students in science and education than for
students in engincering and business, ‘Tables 5.10 and
& 11 make it clear that there is much variation from one
student group io another in level and pattern of validily
cocfficients within the same curriculum group. The re-
sults should be useful despite their limitations as a rough
indication of the kind of validity coeficients currently
being obiained.

Validity for foreign students attending college in the
United States — Three studies, none of which followed
a tradilional validily study design, throw some light on
the gsefulness of the sav for predicting perforiance of
forvign students, Coffman 11963 located 60 pail s of stu-
dents in which both members were enrolled in similar
curriculums in the same institution, For each pair, he was
thus able fo determine which member carned higher
wrades as well as which member had higher test scores.
He found no significant relation of sar-v to grades;
sat-mathcmnatical seures, however, were significantly re-
Iated to grades at the 5 pereent level. Gonnon. Oppen-
heimy. and Wohlhucwer (196G and Carlson 11967) stud-
ied the relative contribution of the savand of Prueba de
Aptitud Acacemica (pan), a Spanish-langieage scho-
lastic aptitude test, to the prediction of grades for Span.
ish-speaking students enrolled in colleges in the United
Staies. These studies, which used an anclysit method
adapted frarn ane of Tucker's central prediction models,
eannot 1eadily be summarized. However, it may be noted
that in two separate anmalvses, gaT-v has an apprecinble
weight in both studies and sat-m has umodest weight
in one study when used slong with raa s~ores, It is clear
that further studics i re needed on this important ques-
tion.



Table 5.10

engincering, scienee, and archilecture groups

Validily coefficients o SAT and high school record*: resulls for

—
VALIDITY OF: SAT-V SAEM
High Thice Nuniber
College school predictors o
group SAT-V SAT-M record combined Mean S5 Mean SD students
FEngincering
A 43 .47 .61 .69 508 92 616 76 119
B 42 39 .52 .64 597 78 692 57 183
C 34 41 .52 .60 534 81 653 66 235
D .24 .34 .54 .60 552 80 636 63 198
E .27 31 .53 57 482 78 588 71 540
F .20 .39 .47 .56 550 85 643 61 129
G .34 31 .52 .56 534 88 635 70 257
H 13 .35 48 .55 €02 66 692 54 90
I .30 .38 .44 .53 H64 80 653 71 136
J .34 41 .33 b2 551 94 619 71 208
K .24 .39 37 .52 546 74 643 63 748
L 21 .29 46 .51 502 75 707 52 249
M .26 41 .28 .50 510 88 610 85 98
N .19 32 47 .50 482 79 588 6 235
o | .21 27 42 A7 574 76 672 68 430
P 11 .32 31 47 579 68 665 65 96
Q 23 32 .34 47 623 66 72 48 535
R .37 .34 .26 45 327 69 391 80 146
S 21 .32 .29 43 494 83 585 71 233
T .21 21 27 .35 501 85 590 78 147
U .08 10 .33 .34 648 58 725 45 636
\Y .23 11 21 .29 532 96 477 90 99
W .05 19 19 27 666 50 754 31 187
Svicnee
A 26 31 .65 68 | 499 69 | 514 6 | 152
B 53 27 .60 .65 464 86 521 08 190
C 45 44 .60 .65 508 89 590 83 187
D .36 .46 .50 .60 573 82 579 73 227
4 .24 .33 56 .59 517 76 566 70 115
¥ 35 .24 .54 .58 571 88 653 83 87
G .40 31 O .58 573 85 619 79 150
H .32 34 .33 46 553 81 596 7% 216
I .27 28 37 44 581 78 638 79 139
J -.08 15 37 42 570 70 621 66 171
Architceture

A .10 31 .38 46 579 68 579 79 54
B .22 .09 .33 39 032 61 675 51 91

*Criterion is first-term or first-ycar grades.
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Table 5.11

Validity coeflicients of SAT and high school record*: resullz for

businesz, education, and other groups

N ALDHY OL: STy AT
1High Thice Number
Cullege setinol predictors o]
Lrongp SAT-V SAT-A record comnbined Moeuan sSh Mean S stindents
Buviness

A 37 .40 .60 .70 458 71 501 76 232
B .45 48 45 .63 571 66 643 73 130
C .29 .36 .56 .62 462 87 511 79 148
D .33 27 .63 .58 506 7 537 73 274
I 36 .36 43 .56 485 90 527 89 99
r 34 .29 47 .52 494 81 536 79 114

X 18 .27 .46 .52 446 81 526 83 189
H .28 32 35 49 483 66 498 73 235
I 31 31 37 .48 471 T2 524 52 351
J 34 .31 32 47 495 79 541 78 111
K .02 17 42 .46 515 59 553 62 107
L .30 .26 .28 44 493 72 507 74 230
M ) .22 .28 43 460 72 507 76 11
N .15 22 35 .42 495 71 545 70 238
O .14 .18 .39 41 507 67 560 71 199
P 11 31 .22 .38 76 GO 502 G4 107
Q .22 .28 .27 .36 155 66 497 82 198

Education
A .58 .29 .60 .75 451 91 T 484 94 104
B .43 53 .65 .13 424 78 440 74 416
C .31 A5 .63 .68 501 61 504 73 250
D .54 .38 .55 .66 457 83 465 89 111
5 .36 .30 57 .59 501 82 505> 83 147
r .46 .38 46 .59 566 68 573 s 90
G .33 3¢ 51 .58 476 6 471 67 106
H .32 38 5 .56 462 &1 459 82 306
I 35 37 44 .56 399 76 456 T 247
d L 34 48. .54 152 S1 501 84 147
K 43 35 31 hH2 421 738 433 61 117
L 33 .25 39 .18 1o (Y] 176 T 369
M 27 .23 38 46 503 59 470 73 266
Agricuitute
A .27 .24 A2 .40 580 76 638 G4 392
B .25 .12 A0 AH 447 Rz 490 52 113
Home Eeonomiics

A 47 R} .32 51 462 7 170 75 149
B .26 10 R 36 515 77 517 32 149

" 28 12 .26 36 GOG 60 G615 ul 190

Niteradus

A At A9 52 K 480 79 48D 71 74
B Au 3h DR .66 559 GO h36 GG 168
C .23 27 A3 RilY) fihN] HY HR2 70 150

*Criterion is first term or first-year grades,

—
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Eridence on the predictive validity of the
Acliierement Tests

Over the vears, relatively few studies of the predictive
validity of the ollege Board Achievement Tests have
been made, There are two main reasons for this state of
affairs: First, it is argued that the decisive kind of valid-
ity for an achievement “est is content validity. The judg-
ment and scholarship of the committee -nembers are the
essential factor in validity; correlations with more or less
appropriate college grades are of doubtful relevance, Sec-
ond, the fact that most colleges permit students to choose
at least two of the testy that they take complicates the
validation of the tests against freshinan average grades.
‘T'o test users, using the average scorc on whatever set of
{ests a canaidate presents may well be less appealing
than using the scores subjectively to form a judgment of
the candudate’s preparation, even though the sealing
of the scores as described in Chapter I makes the
scores on different tests as comparable as possible. The
averaging of scores can be avoidea by relating scores on
a particular test to grades in an appropriate course,
When this is done, however, the matching problemn is
somewhat laborious and the group having appropriate
data may be too small to warrant analysis,

Despite these obstacles, Olsen (1957) and French
(18631 obLtained a numher of validity coeflicients for the
Achievement Tests in connection with studies concerned
mainly with the validation of other tests. In predicting
average grades, they used cach reguired Achievement
T st as a scparate predictor and the average of the other
Achievement Test scores as a predictor, A similar design
is uscd in the College Board Validity Study Service and
in the summer instituies in admission. Thesze cmpirical
studies offer informution on the extent to which Achicve-
ment T'ests used in the specified way increase the predie-
tive effectivencess over that obtainable from high school
record, SAT-y, and SAT-M,

The survey to he reported in this chapter was Limited
to results from Olsen's (1957) study based on students
entering college in 1956, from French's 119637 study
based on students enteving college in 1960, from summer
institules in admiszion conducted in 1965 and 1966, and
from Validity Study Scrvice studies for the academic
vears 1964-65 and 1965-66. In surveying the prediction
of average grades, only those studics in which at least
two Achievement “Tests were used are included. All
reported cocflicients are based on 50 or more students,
In surveying the prediction of course grades, only studies
involving a specific Achievement Test or logical group.
ing of Achieveinent Tests were included.

Prediction of frechman average grade - Tables 512,
513, and 5.14 present data on the predictive value of high
schoal record alone, of high school record combined with
sat-vand sa1-M, and finally of high school record, satev,
SAT-M, and Achicvement Test scores. 'This sequence of
cocfficients is realstic in that Achievement 'Fests are
almost always ased along with (he sat in prediction of
college success, while many colleges use the sat without
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Achicvement Tests, In these tables, all multiple correla-
tion coefficients have been correcied for shrinkage using
the following formula given by MeNenmar (1962):

= e aer (32
R =y J(N_n’

In this cquation, R’ designates the “shrunken multiple,”
R is the multiple corvelation coefficient, N is the nurmber
of students, and n is one more than the number of pre-
dictors. The deciston to correct for shiinkage was based
on the fact that for many groups the nuinber of predic-
tors was fairly large relative to the number of students.
¥or the sake of consistency, all cocfficients involved ia
the comparicons were corrected. Two additional points
of procedure may be noted before discussing the results.
Iirst, the multiple coefficients from French's study were
computed for this survey from the intercorrelaaon tables
given in his report. Second, the desirnation of cclleges is
consistent within each major grovping but not across
groupings. "Thus, College A for Liberal Arts-Men is not
the same &s College A for Liberal Arts-Women.

The results for women students in liberal arts and
general programs shown in Table 5,12 make it clear that
for many of the groups studied, the use of the Achieve-
ment Tests produced a substantial gain in the multiple
correlation coeflicient. A caipplication in the interpreta-
tion arises from the fact that the carlier studies (Source
Codes “I”” and “O”) tend to produce larger increments
than the later studies (Source Codes “I” and “8”).
Whether this difference is attributable to greater use of
the Achiavement Tests in selection, to the fact that the
Achicvernent Tests are now usually taken carlior in a
studeat’s career, to differences in the samples studied,
or to other factors cannot be detennined. Tn any case, the
median increment is .03 for the more recent studies, and
the gain is .05 or more in two-fifihvs of the reecent groups
114 out of 35). The fact that the miin is quite small in a
number of colleges raises questions anout the usefulness
of the average of the Achievemment T'est scores as a predic-
tor of success in these schools, O course, these studics
do not provide any direct information about the useful-
ness of the Achievement "T'est scores when they are care-
fully eonsidered by av admissions officer in relation to
the student's readenic preparation in forming a judg-
ment about an individval applicant,

In the resalts foi men in liberal arts and general pro-
graons shown in Table 5,13, there is little difference be-
tween the earlier and nmwore recent studies, on the aver-
age. The median gain is .03 whether all 27 studies or
only the 17 recent studies are included. Considering the
17 revent studies, five show a gain of .05 or more and five
show g gainof 01 or less, For engzineering students, there
are only cight recent groups. In these eight groups, four
show gains of .05 or more, and two show gains of .02 or
less, “Che six older studies showed gains ranging from 04
to. 16, with three of the groups shosing a gain of 16, All of

(Continucd en page 138)
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Table 5.12

Effeel on multiple correlution cocflicient of wsing Achicrement Text scores
with sxT and kigh school records for predicting first-term or first-year
grades: wonen in liberal arts and general programs

*Al multiple correlation coetlicients are corrected for shrinkage,

Coder F = Frenchy T = Summer Institute; O = Olsen; 8 = Valility Study Service.

VALIDISY 01 2 SAT-V SVT-N
{ligh High school
Hizh schoul  recond, s, Number
schoot  recard  and Achicee of
College record  and satr mont Tostst | Gain Meun SD Mean SD I students | Sonrce**
Wamen in Liberal Aots and Coneral Prograns

A .41 .49 .63 .14 690 53 652 70 282 1
B .39 42 .55 13 680 50 614 75 154 F
C .19 .23 .34 g1 520 64 471 73 157 0
D .32 .40 49 .09 648 57 623 68 394 S
E A48 .63 .72 .09 554 5 518 79 135 (0]
F 34 40 .48 .08 698 42 651 68 238 F
G 41 .50 58 .08 698 51 649 71 108 F
H .60 .51 .58 .07 54 71 558 78 279 I
I 40 .57 .64 .07 477 71 481 75 240 S
J .52 .57 .64 .07 573 (38 555 73 139 S
K 43 .45 .51 .06 652 56 635 67 379 S
L 42 A5 51 .06 588 62 579 72 317 S
D .35 A5 .51 .06 598 63 539 82 308 0
M 57 .64 .70 .06 578 76 545 76 171 S
N .46 .59 .65 .06 608 66 595 83 160 S
0 41 A8 .54 .06 555 82 499 75 155 (0]
P 48 .66 72 .06 574 81 524 95 130 (0]
Q .40 40 45 .05 663 52 621 68 357 I
R .35 A1 46 .05 599 71 5179 81 238 I
S .34 .51 .06 .05 580 86 580 | 101 212 S
T .60 63 .68 .05 557 73 518 79 204 S
U .39 .39 44 06 639 54 594 82 123 S
\Y 42 47 51 .04 586 67 563 69 330 S
W .33 2 .38 .04 583 70 344 74 285 1
X 40 49 .53 .04 523 78 497 80 188 S
Y .55 .58 32 .04 521 84 481 86 113 0
(0] A7 .53 .56 .03 611 69 589 70 472 S
Z 3t 44 A7 .03 607 67 613 76 421 S
AA 41 48 .51 .03 580 62 551 72 199 S
BB .64 .68 .70 .02 569 79 564 84 384 S
CC 34 34 .36 .02 K55 58 643 68 310 S
DD .56 .62 .64 .02 589 71 580 75 284 1
C .25 .26 .28 .02 591 5 566 69 255 S
LB .68 .71 NE 02 580 75 541 69 231 S
FF .45 .50 b2 .02 613 52 592 63 223 |
GG .58 .63 .65 .02 547 72 539 71 191 )
HH .70 NE! .76 02 564 83 527 84 164 S
11 .60 .63 .64 .01 560 78 5141 £2 296 1
JJ .G3 .67 .68 .01 553 84 538 90 215 S
KK .61 .69 .70 .01 460 96 447 92 170 S
LL .66 .79 .80 .01 527 g0 532 5 136 S
MM 62 .66 .66 .00 546 69 551 £6 203 S
NN .26 .35 .34 -~.01 607 74 611 67 200 I
T .61 72 .71 -.01 593 73 A3 b 87 105 S
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Table 5.13

Effect on mullipls correlation cocfficient of using Achieremcnt Tesf seores
with sAT ond high school record for predicting first-term or firsl-year
grades: men in lileral arts and gencral programs and engincering studen!s

SAT-V

*All multiple coriclation cocflicients sire corrected Tor shrinkage.

**Code: F = brench; I = Summer Institute; O = Olsen; S = Validity Study Sern ice,

Nt
SN

VALIDITY OF ; SAT-M {
) High 1inhi schoot 3 |
Hizh school  reeond, saT, Numbor
schinol  record  end Achicre- 0
Collcge record  and sat?  weat Tesis* G:in Meun S0 Meen SD ] students | Source v
Mea in Liberal Avts and Generst Programs
A 46 57 68 11 660 60| 690 64 | 126 | F
B 40 49 56 07 639 61 672 67 762 F
C 28 41 48 .07 567 84 632 35 205 S
D .40 45 .51 .06 639 66 665 72 401 B
E .20 .25 .31 .06 566 67 614 3 216 S
F .34 52 .57 .05 654 58 678 66 4147 I
G .38 60 .55 .05 600 72 663 75 411 S
H .55 33 .68 J5 461 86 507 96 115 S
I .36 .45 .49 .04 662 59 676 73 685 F
3 .53 .64 .68 .04 584 82 605 91 501 Q
K 45 48 .52 04 620 69 659 72 122 S
L 42 42 46 .04 486 7B 517 &7 63 [§]
M 38 .40 43 .03 619 67 657 66 559 S
D .40 42 45 .03 5340 63 662 67 461 F
N 62 .65 .68 .03 547 77 608 86 325 S
O 32 37 40 .03 546 68 619 58 206 S
) 42 51 .54 .03 643 63 661 75 107 S
Q .46 .51 .53 32 547 83 596 80 271 1
R .58 .73 .75 .02 640 71 673 70 234 F
S 51 60 52 .02 552 >3 593 92 138 (o}
T 57 .62 64 (2 520 82 558 92 114 S
D 59 .62 .63 .01 603 78 625 88 656 (6]
u .39 49 .50 .01 586 73 631 67 300 1
P A7 .55 56 .01 667 592 690 66 219 S
v 29 .62 63 01 565 75 643 59 218 I
w 52 .60 60 .00 465 86 521 76 619 S
X 31 .44 14 RHY 530 71 630 71 391 1
Engincering Stude uts

A 23 .39 .55 .16 613 &80 G698 57 472 0
B .44 51 .67 .16 383 74 669 63 180 0
C .38 .45 51 .16 454 72 515 (8] 5 0
A .33 34 43 .09 648 58 725 4> | B36 F
D 37 51 .59 .08 546 74 613 63 748 S
E 46 .50 .58 .08 602 75 707 52 249 S
F .19 24 31 .07 666 50 751 31 187 F
G 34 A6 .52 U6 625 66 ! 725 48 535 S
H 42 47 b2 .05 574 76 672 58 430 S
I .2¢ 42 .46 .04 4919 33 H8S 71 233 1
J 52 63 .67 .04 597 78 592 57 183 I
K .48 53 57 .04 602 66 692 51 90 F
1. .28 47 49 .02 510 88 610 83 98 S
M 31 44 45 .01 579 63 665 65 96 S
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the results for various other curriculums, as shown in
Table 5.14, come frem (he more recent studies, In the 21
studies, six show gains of .05 or more and seven shoy!
gains of .01 or less. The median gain is .03,

It may be concluded, despite the limitations of the
data, that the average of a student’s Achievement Test
scores makes a modest contribution to predictive eflec-
tiveness over and above that provided hy high schcol
record and the saT. It is probable that these scores ave
more useful in some colleges than in others. Cross-vali-
dation studies would be particularly useful in establi<h-
ing the extent to which syslematic differences between
colleges do occur. Finally, it should be emphasized that
the studies summarized describe the contribution of
Achievement Test scores when they are treated accord-
ing to the formal procedure used in these studies.

Prediction of grades in courses or subjects — Valida-
tion of Achievement Tests against grades in particular
courses or subjects rather than against freshman aver-
age grades has a strong logical appeal. It would scem
that validity cocfficicnts would show how closely the
cducational outcomes measured by the tests correspond
to the outcomes reflected in course grades. On closer
scrutiny, however, some of this appeal vanishes. Studies
based on grades given by a single instructor in a partic-
ular course cften involve too small a sample to provide
stable result=. Enlarging the sample by including addi-
tional instructors, vdditional closely related courses, or
both, raises questions of consisteney of instructional ein-
phasis and grading practices. Course grades are often
based (o a considerable extent on less carefully prepared
tests than those keing validated. Despite these limita-

Tuble 5.1}

Effect on wudiiple correlation cosficicnt of using Ackiceciuent Test scores with SAT
and high school record for predicting firstterne or first-year avcrage grades:
rarlous student groups

T VALLOIIY 01 SAT-V SAT-N }
Higzh Tligh sehioof ‘\
High sclionad record., sar, Number
schoed  recosd und Aeliicee- of
Cofls e Grotp second and avr® ot Toar LCuiu Meun &1 Mean St {students ' Sanpeey*

A LA: Men & women .39 .32 .55 j .03 513 85 528 81 473 I
B LA: Men & women .66 .68 69 .01 533 78 560 79 290 S
C LA: Mcen & women .26 33 .33 .00 527 83 517 97 99 S
A Archilecture .38 40 .61 .21 329 58 579 9 51 S
A Agriculture AN 42 45 .03 447 82 490 82 119 I
A Business .45 .61 .67 .06 571 66 643 73 130 S
B Business .43 .51 .59 .05 485 90 527 89 99 S
C Business 42 43 A6 03 5156 59 553 62 107 1
D Business 46 .50 .51 .01 446 81 526 83 189 S
E Business .28 A1 41 .00 460 2 507 76 171 I
A Educalion 46 57 .62 05 56G G8 573 77 90 S
A Home Economics .32 .5 .56 .03 462 79 170 75 149 i
A Home Economics &

Agriculture .63 62 .66 04 468 G 524 8 101 S
A Journalism A1 .50 .52 .02 G27 67 GOl 73 103 S
A Nursing 43 .48 .54 .06 B8 H8 532 70 150 1
B Nursing .52 .67 70 .03 480 K 135 71 74 I
A Pharmacy .55 .50 065 01 473 ) 491 83 a2 I
A Science 37 AL 48 RiY] 57 0 621 GG 171 1
B Science 44 55 .56 L1 4053 89 335 &8 185 1
A Social Science 46 A7 A1 K\.¢ 50 7 hh6 G9 188 I
A Speech 27 41 42 01 Hul hi Ht0 &7 139 S

*All multiple correlation cocflicients are corrected for shrinkage,

**Code: | = Summer Institute; S = Validity Study Service.
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tions, evidence on the relat.on of Achievemert Test
scores to corresponding course grades has some relevance
to the utility of the tests for placement. Moreover, if
interpreted with due regard tn the limitations of grades,
these correlations offer some indication of effectiveness
of the tests in various fields.

Results for the prediction of English grades are shown
in Table 5.15.% In this table, results for specific English
courses are given in the upper portion and studies in
which the criterion was judged to include several course s
are grouped in the lower portion, Considerir g all grot ps,
the median validity for the English Composition Test
is the same as that for saT-v, being .34 for each predicto!
SAT-v has a higher validity in 20 groups, and the
English Coraposition Text has z higher validity in 17
grotps, The close similarity in valic v against grades
is by no means an unexpecied findin ;. Indeerd. sat-v has
tended in earlier studies {o <hry a higher viuidity than
the English Composition "I'est againsi freshman English
rrades. When the 29 gioups that had data on high
school record are considered separately, the mudiar
validity cocfficient for the English Composition Test
and for sat-v turns out to be .35, and that for high schocl
record is .32, It may be noted that the slight advantage
of the tests over the high school record is in contrast (o
the typical superiority of high school record in predicting
averall average grades.

Orn a priori grounds, the English Composilion Test
wotld be expected to be superior to SAT-v in predie-
ting Engli-h grades. Godshalk, Swinclord, and Coffraan
(196G), using a specially developed criterion measure
based only on writing ability, did find that a test of Iing-
tish Composition that included some free writing was
considerably more valid than verbal scores on the Pre-
liminary Scholastic Apiitude Test. A plausible reconcil-
iaticn of these findings with the results of the prosent
survey could be achieved by assuming that grades in-
clude other factors than writing ability and that sar-v
15 a better predictor of these other factors than s the
Fonglish Compesition Test.

Table 5.16 summmarizes validity coeflicients against
mathematics grades. These coefficients provide substan-
tial evidence of the =uperiority of the Mathematics
Achievement Tests over sAT-M in predicting mathemat-
ics grades. In only one group out of 18 did saT-4 have
the higher validity. ‘The median validity for she Mathe-
matics Achievement Tests was .47 as compared with .32
for saT-M. Moreover, in 11 groups for which overall high
school record was available, the Mathematies A hicve-
ment score was more valid in every instance. However,
in one college that had data on average high school
mathematics grades, thie high school grades had higher
validity than the Mathematics Achievement score in
two different courses. A complication in i terpreting the
results for the Mathematics Tests iz the fact tha: begin-
ning in December 1961, the Intermediate and Advanced

*In Tables 5,15 through 5.19 the letter designating a par-
ticular division of a college 15 consistent throug v the set
of five tables,

Mathematics Tests were replaced by the Mathematics:,
Level 1 and Mathematic Level T Tesis, Although cur-!
rent data on the newer tests wi-1 cerfainly be uselul, it is ‘y
auite probable that the en,sirical results for these tests
will closely resemble those sen mnarized in Table 5.16.

Results frr the prediction of grad s in science courses, *
shown in Teble 5.17, are conside :hly more difficult to
interpret. It should be roted 1 it all of the studics res
ported .re from Frenchy (19 ¢ study or Ol 's {1957
study and t'at all of ne studies were 10 Te in highly
selective colleg s, In-ofar - 1 7 Lo oo b discerned
in the results, it @y e 1 0 o U courses in chanr -
istry, p'vsics, and phxsical scieaces, the tests in thv
approp ate sciences ar 1 the slathe atics Achievemer't
Tests wre usually about - iy good as predictors Hf
success. The marked usefulnes< of the Mathematics Tes s
as predictors of ~uccess in physics and chemistry pre-
sumably reflecls a stron: emphasis on mathematis al
work in these courses. High schodol record shows apyree-
ciable validity for a nuaber of courses, It is tha Lesc
predictor for the iwo lahoratory i rses, nIthough;"all
validities are relatively low for thern. sat-», us woulyi be
expeeted, also has appreciable valicity and shows hither
validity than saT-v in every group. !

Of the 12 studies summarized in Tabie 5.18, all ercent
that done at College KE are based on Olsen’s (957>
study. The Achievement Tests excel sar-v in all iyt one
of the 12 comparisons; their median validity 1.32) is
relatively low, however. The limited data m'.'lila’_’nlr: for
high school reccrd indicate that it has considerubly nierit
as a possible predictor ot language gradas. Only in Cal-
lege KE among the four groups for which it was available
cid high school reord have a relatively low valid, ty.

Finally, Olsent1957) presented results for {cuv groups
for thi2 Social Studies T'est, as shown in Table 5&'19. The
small amount of data available shows no clear acjvantage
i predictive eflectiveness for the Sccial Studies " est over
saT-v for the criteriiv used in her study. ‘

‘;
I
r

;
Central prediction: Efforts to improve D
facilitate prediction for groups of colle'res

Efforts to make high school average grades o, rank in-
class more comparabic would sceni to offer a ©romising
way to improve prediction. Indoed, Brigham '1932) in
his carly validity studies made such an acjustment.
More recently, the rescarch of Bloom ars! Pete, s (1961)
stimulated a substantial amount of theoreiica” and em-
phic.i work concerned with using data for ¢t number
of collepes and a number of high schools to inyrove pro-
diction. No deubt the rapid edvances in comy'nter tech-
nolopy increcent years also contributed to enthy isiasm for
studies of this kind., g

Linn (18661 hrs published a comprehensive' analtical
review of work in this ficld. The present diS(:lsifOn will
accordingly be limited 2o a brief summary ¢l aclivities
directly reinted to College Board tests, Tucger (1963)
developed three theoreticel ~nodels for con‘ral predie-
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Table 5.15

Correlution cocflirients of sa1-v, English Composition Tes!, and high school record

with Luglish graaes

VALIDITY OF:
English Number
Cowmposition High school o
Culicge iroup Course or subject Test SATV recard sftudents
A LA—Men English Composition .35 40 .29 501
B LA—Men English Lit. and Analysis -.08 02 .27 333
C LA—Men Literature .29 .39 .14 310
C LA—Men Literature S .39 .33 281
D LA—Wonen English Lit. and Comp. .35 .38 - 251
E LA—"Vomen* English .46 43 42 204
E LA—Women** English .30 .46 .27 105
F I.A—Men & women English .42 .35 .31 386
G LA—Men & women English 45 .52 46%** 264
G LA—Men & women Engiish .22 .32 L14r%x 99
B LA —Men English grades 17 .28 .35 656
H LA--Men English giades .38 .54 .43 222
I LA—Men Englich grades .37 .28 .32 206
B ILA—Men Engtish grades .04 -0 .30 123
J LA—Men English grades .39 .35 .28 120
)4} LA--Men English grades .25 .03 .08 112
K LA—3Men English grades .34 .26 — 101
D LA— Woinen English grades .27 .36 .15 303
L I A--Wonien English grades .34 41 — 281
M LA—Women English grades 42 .43 .43 191
N LA—Women English grades .43 .38 40 134
0 LA—Women English grades .28 .16 — 167
P LA—\Women English grades .16 11 11 157
Q LA—Women , English grades .46 .50 .35 187
R LA—Women ‘ English grades .28 .24 .26 155
K LA—\Women English grades .44 .24 — 118
J LA—Women English grades 417 .39 .50 a7
S LA—Women English grades .25 .35 .29 95
T LA—Women English grades .36 22 .35 50
U LA—Men & women English grades .56 49 42 411
\Y LA—Men & womnen English grades 41 .30 — 94
J LLA--Men & women English grades .36 .22 .58 90
W Engineering English grades .26 .31 38 40D
X Enginecering English grades 19 24 .19 187
Y Engineering English grades 12 .23 .32 180
Z Enginecring English g ades .26 .32 — a3
A Architecture English grades .03 12 — 54

*Resident students

**Commuters

***High school English average grade
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tion. Two of the models used caronical vorrelation as
the main analytical method; the third, which he desig-
natad as the “predictive model,” employed multiple re-
gression concepts. Tucker judged that the predictive
model was most proinising for practical application.
Although his primary effort was directed toward formu-
lating an adequate theosetical structure. he performed
somme empirical siudies as well. He stron'tly emphasized
the need for further empirical work, especially on appli-
cation of the predictive model, and f»r investigating the
stability of prrameters estimated from different samples
of individuals, schools, and colleges.

Potthoff (1964} examined fully the tcoretica! issues
in applying scaling concepts to the use cf test scores and
grades to establisl. apprcpriate score scales for high
school and coilege grades. This study did not include
the analysis of empirical data, and no ¢mpirical evalua-
tion of his findings has been made.

Watkins and Levine (1963} conducted studies based

on da': for groups of College Board colleges, These
stud’es, which used less complex analytical approaches
than thase offered by Tucker and Potthoff, yielded gdis-
appointingly small gains in predicticn obtained from
grade adjustments. These results, along with disappoint-
ing results obtained from studies of other tests, greaily
reduced the impetus for undertaling more elaborate
studies. No doubt certain other ficters, including the
serious probtem of cbtaining reliable parameters for
schools sending few students to the colleges in the study
and the complex data processing problems arising in
any comprehensive approach to central prediction, con-
tributed to the loss of interest in «<entral prediction ap-
proaches to grade adjustment.

Possible application of central processing of test scores
and grades to facilitat= the use of pirediction for guidance
and admission seems decidedly more promising at the
present time. Karss and Kendall (1966) have devised a
plan by which a lir..ited number of equations will ade-

Table 5.16

- Correlation coefFetents of SAT-M, Mathematies Achicvement Tests, and high sche sl record
with freshman mathemalics grades

VALIDITY OF:
Nymbcr
Muthematics Figh school o
Cuilege Croup Cotrse or sthject Test 5A1 M recor students
BB Engineering Calculvs 54+ 34 .19 472
I LLA--Men & women Calculus 55*+ 42 .28 190
B LLA—DMen Analytic Geometry and Calculus .52 £l 51 168
B v/ -Men Analytic Geometry and Calculus b7 <3 32 166
(B LA —Men & w. nen Analytic Gecmetry and Calculus AQt 20 43ttt 149
A L.A— Men Analytic Geometry and Calculus 53+ .13 44 108
G LA - Men & women Algebra and Trigonometry 15*+* 12 D61t 89
cC Business Accounting 35%# .27 — 99
BB Engineering Mathernatics grades 34+ 13 .26 636
B LA—-Men Matheraatics grades .56t .53 A7y 242
A LA—Men Mathernatics grades 481 39 41 233
L LA-—-Women Mathematics grades 3044 37 - 223
1 LA—Mecen Mathematics grades A3tt 28 -— 206
Y Fnginecering Matheratics grades .59t 40 37 180
X Engineering Mathernalics grades .25¢* 20 .03 147
Z Engineering Mathemalics grades 30k A — 98
DD Engineering Mathematics giades .60 .20 46 S¢
AA Architecture Mathernatics grades G .23 — 51
*Advaned Mathematics Test
*¢Maihematics Achievement Test
***Nathematics Level I Test
tAdvanced or Intermediate Math>matics Te~t
jtIntermediate Mathematics Test
ti*+1Tigh school mathematica averaje grade
i1
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quately represent the great variety of specific prediction
equations arising in validity studies involving three pre-
dictors {e.g., saT-v, saT-M, and high school average
grade). They concluded that five primary equations and
tkree reserve equations should be sufficient, provided
that negative weights are not permitted. In their work,
they regarded a reduction of .01 in validily as acceptable.

Their tudies did not, however, include cross-validation.
The possivility of producing a limited number of weighted
totals of predictors is important because a siimple single-
predictor study of the appropriate weighted toial would
replace the more complex multiple regression analysis
required for three predictors. Further work along this
line is clearly needed.

Table 5.17

Correlation coefficients of 5AT, Science and Mathemalics Achierement Tests, and
high school record with scicuee grades

VALIDITY OF:
Chemistry Mathe- High Number
Course Chicmistry Physics or Plysics mgtics schiool o,
College Group or subjeet Test Test Test Test SAT-V  SAT-M record | sturdents
BB Engineering Chemistry .29+ A8 01 .09 32 836
BB Engineering General
Chemislry .35 38* 18 .30 .29 472
X Er.gineering Chemistry .30 22+ — 03 17 23 187
BB Engineering General
Chemistry .32 33+ 22 .27 .29 147
A LA—Men General
Chemistry .62 .36 .63 A7 102
DD Enginecering Chemislry .13 32 g2 (12 .26 .20 80
DD Engineering Chemistry
Laboratory .01 17 A1*¢ 00 .04 .19 90
B LA—Men Intermediate
Chemistry 51 .31 44 40 76
BB Engineering Physics .20¢ 29% 08 .15 .22 636
BB Engineering Physics .33 A1 17 .21 21 472
BB Engineering Physics .34 41+ 16 .21 .23 331
X Engineering Physics 31 27 .04 .20 .09 187
X Engineering Physics
Laboratory . 19 00t - .01 .25 187
DD Engineering Physics -.04 .39 .38* 15 .31 40 90
A LA—Men Physical
Sciences 54 bl 30 .47 48 156
B LA—Men Physical
Scicces .45 43 41 42 47 125
Y Engineering Physical
Scice.ces A0 Li2+%r 18 21 .28 116

*Includes biology as well as phy«ics and ¢hemistry
**Advanced Mathematics Test

***Advanced Mathematics Test or Interincdiate Mathematics Test
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Table 5.18

Correlation cocflicients of sAT-v, Forecign Language Achievement Tesls, ana
kigh sehool record with foreign language grades

VALIUITY OF !

Number
Ceurse or Achierement Achicvement High school 0
College Group subject Cst Test SAT-V record students
D LA—Women French Language Freuch .29 31 85
and Literature*
D LLA—Women French Language French 43 13 61
and Literature*
P French Language French .20 .18 62
and Literature*
B LA—Men French Language French .52 .08 51 58
and Literature**
D LA—Women French Language French .26 .05 51
and Literature**
D LA—Women French grades French 40 .22 197
B LA—Men French grades French id .12 .45 166
P LA—Women French grades French 21 .18 102
A LA—Men French grades French .63 45 .49 58
D LA—Women Foreign Language Language 27 .18 307
grades Tests
P LA—Women Foreign Language Language .31 G7 149
grades Tests
EE LA—Men & German Language .33 .22 g1 121
women Tests :
*Course for students with three or four years of high school French
**Course for students with two years of high school French
Table 5.19
Correlation cocflicients of saT, S~cial Studics Achicrement Tes', and
high school record wilh social studies grades
VALIDITY OF: T
- Number
Social 1igh school uf
College Group Course or suliject Stiuddies Te # SAT.V record students
A LA—Men tHistory and Social Sciences .50 .49 .34 251
D LA—W.men Historical Development .40 45 136
D LA—Women Social Sciences (excluding History) .31 25 109
P LLA—Women History and Social Sciences .03 .07 “8
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CHAPTER v I

Special Studies

JOHN FREMER and MARJORIE O. CHANDLER*

Introduction

As previon s chapters will have made apparent, the
College Board has long been committed to research
supporling its Admissions Testing Fregram. This re-
search has required continuing investigation intoe the
nature of tests and of groups taking tests and of the
interaction beilween groups and tests. Additionally,
special studies have been conducted into such questions
as the relationship | etween the conditions of adminis-
tration for a test and performance on that test. The
practical orientaiior. of College Board special studies,
however, has not prevented such studies froin making
contributions to basic research. Research on score
changes, for example, which were initiated in part to
he!p support test construction and score equating, have
helj.ed clarify the issues of stability and change in
mental test scores.

This chapter reviews some major areas of College
Board special studies. Each section covers a sample of
studies within a particular area and relates these
studies to the operational questions they were designed
to answer. The first, three sections— Effects of coaching,
Practice and growth, and Fatigue and anxiety—ex-
plore different aspects of the relationship between a
student’s experienzes and his performance on a test.
The next three scctions—Appropriateness of a single
saT, Consideration of new item types for the saT, and
New test content--are concerned with possible changes
in the College Board’s Scholastic Aptitude Test. The
English essay section traces some of the rescarch on the
relative merits of essay and objective tests of com-
positional skill. The two final sections—Special popula-
tions, and Curriculusa change and diversily—treat
different aspects of the problem of preparing tesls so
that they are appropriate for a variely of student
subgroups.

*Now with the U. 8. Office of Education, Department of
Health, Educaticn and Welfare. The initial draft of most
of Chapter VI wus prepared by Dr. Chandler while she was
at Educational Tesling Service.
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Effects of coaching

The word “‘coaching” generally means to give instruc-
tions or advice. “"Coaching” in this sense is equivalent
to ‘teaching”; when done well it results in an increase
in ability. There is a specific ty pe of coaching, however,
often carried out by coaching schools, that must be
distinguished from general teiching.

In the case of the sar, coaching efforts lypically
attemp:t to improve test scores within a time period
that is too short for there to be any reasonable expecta-
tion of improvement in the vnderlying ability that the
test was designed to measure. This is particularly true
for students at college entrance age, with the back-
ground they bring to the test. The average student
who might consider such coaching has spent 15 to 17
years, including 10 or more school years, devaloping
the skills and abilities measured by the sat. A coaching
course of a few weeks is not likely to have much effect
on his ability level at this point in time. One of the
principal aims in constructing the saT is to make it
resistant to attempus to increase scores by means of
short-term cram courses. Irdead, the usefulness of the
SAT as un indicator of a stident’s potential for college
work depends in large measure oa the fact that the sat
measures general abilily as it has developed over the
full range of experiences in a person’s life.

The College Board is intcrested in research on coach-
ing because it is often callec upon by students for advice
regarding the desirability of being coached and by
schools regarding the desirability of includ’ng coaching
courses in their educational programs. In 1959 the
trustees of the Board issued a detailed statement
asserting that the general finding of the coaching
studies was that ircreases ir SAT scores resulting froin
coaching are negligible. Their statement ends, “Finally,
we worry very little wlwen parents of comfodtable
means decide that at woist tutcring can do no harm
and therefore use their money for coaching tvward
College Board examinations. We are very concerned
when | irents purchase roaching they cannot afford or,
failing 1o do so, feel that an unfzir advantage has rene
to those who have had a few weeks or months of tutor-
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ing. But we are concerned most, and have been moved
to make this statement, because we see the educa-
tional process unwillingly corrupted in some schools
to gain ends which we believe to be not oniy unworthy,
but ironically, unattainable.” (College Board, 1959,
p. 3)

As noted earlier, another basis for concern ahout
coaching 1s its implications for test construction.
Specifically, if test scores proved responsive to coach-
ing, it would be important to find out precisely what
kinds of tost materials are most coachable. If some
mater‘als were coachable and some were not, studies
would then have to be carried out to determine whether
a satisfactory test could be produced solely from non-
coachable materiale. That this long-standing desire of
the College Board to avoid coachable test materials
has influenced the past development of the saT can be
seen in the following quotation from Coffman’s (1963b)
review of the sat: “"The double definition item type
{calling for the recognition of a correct definition in a
context] was particularly subject to criticism as en-
couraging an undesirable type of cozching in the
schools &nd was dropped after 1841 (p. 10). If re-
search he.d demonstrated that coaching had a significant
effect, further research would have becn initiated to
find out whether warm-up or practice exercises were
needed to put coached and uncoached caundidates on
an even footing. (Incidentally, there is historical prece-
dent for the notion of practice exercises for the sar.
From 1926 to 1944 candidates were required to present
completed practice booklets before they were allowed
to take the test.)

Studies of coaching have produced quite consisteat
results. The score gains directly attributable to coaching
generally amount to fewer than 10 points, ""a difference
of such small magnitude on the satT score scale of 200
10 800 that it is unreasonable to expect it to affeci
college admissions decisions.” {College Board, 1965a,
n. 4.)

In all College Board studics of coaching for the sat
there w'e some common elements. For example: "'First,
vefore rach study, the students involved took the saT.
Second, some of the students were then exposed to
coaching of some kind, while others receive.” no coach-
ing. Third, a different edition of the sat was adminis-
{~red to both coached and uncoached students 7 to 10
months after they took the test the first time. Fourth,
comparisons were then made to sce whether the coached
students si;owed greater improvement than the un-
coached students. Beyond these common elements, the
studies varied considerably in the coaching materials
used, the ssumber of hours of coaching 1he students had,
and tle persons who did the coaching . . . (College
Board 19652, p. 5.}

These coaching studies also conformed with cther
princoles of dosign and conirol. For exan-ple, it was
clear 1that if « study compared the subsequent perfor-
mance of a group of highly motivated coached students
with that of an indifferent group of uncoached controls,
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the effects of motivation and esaching could be sepa-
rated. Similarly, it was understood that comparisons ¢ f
two groups of markedly differeat ability levels were not
always valid; in general, in a total group that takes the
same form of any iest at the same administration,
initially low-scoring students are likely to gain more
than initially high-ccoring students with (v without
coaching. It was also clear that score changes attribut-
able to such influences as practice, growth, or errors of
measurement would occur regardless of coaching. It i3
exceedingly difficult to point to a definitive coaching
study. Nonethcless, a number of well-done, illuminating
stndies of coaching are available. Individually they are
not derisive, but as a group they provide a sound
basis for drawing conclusions.

Because of the availability of the summary of sat
coaching studies (College Board, 1965a), a complete
re-summary will not he attempted in this brief treat-
ment. Instead, two conirasting experiments will be
described here. One of them, which was included in the
College Board summary, is based on highly able stu-
dents in independent schools The other, completed
after the Doard summary was published, is based on
black students in Sonthern public high schools.

Coaching in tndeper dent preparatory schools

The first experiment (Dyer, 1953) was carried out dur-
ing the 1951-52 acacemic year in cooperation with two
independent schools for boys. More than 200 senior
boys from each schoo! (the entire senior classes) took
part. The two schools were judged quite comparable in
the kinds of instruc:tion offered ard in student back-
ground and ability, Boys at both schoe!s took the sar
in September 1951 and again in March 1952, In the
interval hctween testings, boys in one school received
about 10 hours of coaching, 6 hours on verbal sections
and 4 hours on mathiematical sections. Boysat the other
school were 1ot coc ched in any way. The coaching in-
volved practice on questions similar to those on the
regular sat and also involved discussions of the
questions. Near the end of tle sessions, a special sat
was given for prartice and the questions were discussed.
One distinetive feature of the coaching was that the
answers wore rot goven for the practice materials; they
were identified vy agrecment and argument, & pro-
cedure which hopef iily focused on appropriate processes
for solving such problems.

A question, of course, arises as to whether the two
schools really were comparable. That s, if a diffecence
wcere found in the f nal saT scores, might this difference
properly Le attributable to the coachir g or imight other
factors be responsible? By mceans of analysis of covari-
ance, it was possible to centrol some of these extrancous
factors statisticalls, thus adjusting te some extent for
their inflncnce betore interpreting the findings. Mea-
sures which were controllcd statistivally were initial
sai scores, length of enrellment in the particular school,
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and courses in language and mathematics taken during
the senior vear.

The results of this study showed a very modest ad-
vantage for the coached group. On the average, the
«dvantage of the coached group was only about five
points on saT-verbal, a difference which had no stati=ti-
cal significance and certainly no practical significance,
On sar-mathemati: al, there was an advantage of about
13 pointsin fuvor of the coached group, a difference that
was statistically significant although here, too, probably
not of practical significance. Further analysis of data
in the mathematical area led to the conclusion that
coaching was advantageous only for students who were
not enrolled in regular mathematies courses. This
finding is consistent with the fact that students who
take courses in mathematics in their junior year tend
to score higher on a senior year sat-M than they did on
a junior year Sa7-M, whereas no such gain is registered
for students who do not take a junior year mathematics
course,

Coaching relalively less able students

In 1965 an especially challenging coaching study was
carried out (Roberts and Oppenhieim, 1966). This study
involved a relatively select group of black ecleventh
graders in 18 predominantly black high schools in
Tennessee. It was estimated that the average SAT score
for the study groups was in the vicinity of 300. As the
authors point out, “Culturally deprived students might
. .. be identified as |individuals whio are] in the early
stages of learning where gains due to practice are
the greatest.” (Roberts and Oppenheim, 1966, p. 1.}
Since these students presumably had had minimum ex-
posure to tesls like 1he sAT, they might be expected to
profit from ccaching, if any group could be expected
to do so.

In 14 of the schools the sample was made up of volun-
teers who had indicated that they would like to par’ici-
pate in a program designed to help high school students
perform well on the multiple-choice tests that many
colleges require for admission and financial assistance.
The volunteers were assigned randonmily (o (wo groups:
an experimenlal group (hat received inslruction be-
tween the first and second testing, and a control group
that received no instruction between the first and sce-
ond testing. (Those in the control group, however, were
assured that they would receive coaching after the
second testing.) In six of the schools, coaching was
hriited to verbal materialg, and in the other eight, to
mathiematical materials. The actual coaching involved
about 15 haif-hour sessions over a four to six week
period. To insure at least some uniformity from school
to schooi, | rogrammed instruction materials were used.
Instructors were available to answer questions and 1o
supplemrent the progranmned instruction. In addition
to the 14 schools where coaching was done, there were
four schocls in which practice in test taking without
coaching was offered; the subjects there were tolunteers
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who had been informed that all they would reccive was
practice in taking tests.

The psaT was used in the experiment, primarily be-
cause it requires less testing time than the saT. In view
of the simifarity between the two tests with respect to
both content and scale, there is, of course, no difficulty
in referring results of this study to the saT scale.

In the six schools where 1he verbal experiment was
undertaken, (he average gain for the total group of 154
coached students was 0.68 score points on psat-verbal
fcorresponding to 6.8 points on the SaT scale). At the
same time, the 111 conirol students in the same six
schools lost an average of 0.76 score points on PSAT
verbal (7.6 sat points). The difference between the
gains (i.e., between +0.68 and —0.76) was statistically
significant at the 5 percent level, but again, of no prac-
tical significance. When the six schools were considered
separately, differences between experimental and con-
trol group gains were significant in three of the six;
in each of these threz the gain for the experimental
subjects was accompanied by a loss for the controls.

Results of the mathematical experiment showed a
gain of only 0.19 score points on psaT-mathematical
(1.9 saT points) for the total group of 188 experimental
subjects in the eight schools. At the same time, the 122
controls fost 0.62 points on psaT-mathematical (6.2 saT
points). The difference was not statisticaliy significant.
Similarly, no individuval school showed a significant
difference.

The rather curicus victure of losses for the non-
mstructed controls. was not observed in the four
“practice only” schools. The 113 students in these
schools showed a trivial change from the pre- to post-
test: an average loss of 0.07 raw score points oi« the
psaT-verbal and @ gain of 0.01 raw score points on
psAT-mathemalical.

Interpretation of the resulls for the control group was
rather perplexing. Ceaiceivably, they were disappointed
at not receiving instruction immediately after volun-
teering; perhaps (hey did not believe (he promise of
instruction after the second test; perhaps they were
determined to show up poorly on the post-tests. On the
surface, the stady plan seems like one (hat would go
a long way toward avoiding (he problem of comparing
a motivated exyerimental gronp with an indifferent
conlrol group. Whether this or some other c¢ircumstance
is responsible for the poorer performance on retesting—
despite presumed cffects of practice and growih - can-
not be determined from the present data. Despite this
problem with the control group, it seems justifiable to
conclude from the results with (he coached groupn that
coaching of this iype and amount yields mnegligible
resulls.

The two studics described here, one based on highly
able students and the other on relatively disadvantaged
students, support the view staled earlier: gains from
coaching for the saT are, on (he average, very small.
Muc! (he smne resulls show up in olher quite different
studies; for example, coaching with items fi ym the same
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sat form that is taken late. ‘French and Dear, 1959);
intensive coaching of small groups of students (French
and Dear, 1959); inlensive (utoring by a commercial
tuioring school in vocabulary, reading, concepl mastery,
and problem solving (Whitla, 1962); coaching of an un-
sperified nature for a tota) of 30 hours in 10 sessions of
threc hours cach in private commervial courses {Frankel,
1960); and participation in a course in accelerated
reading (Coffman and Parry, 1967).

Practice and growth

The question of whether special coaching will increase
SAT scores is relaled 1o the question of whether the sim-
ple experience of taking one sa7t will resull in a higher
score on a subsequenl sat, and also to whal extent the
passage of lime and the experiences during the inter-
vening period will have aneffect on the abilities measured
by the saT. Jusl as the College Board has a responsi-
bility to provide well-founded advice to schools and stu-
dents on the effects of coaching, so il must be able to
determine the impact of both practice and growth on
subsequent scores. Schools ana colleges often wish Lo
compare sludents tested in their junior year with other
students tesled in their senior year. Somelimes they
wish to estimale from a preliminary “'trial run” what
the student is likely to do on a later, final testing. Such
information has obvious implications for guidance on
college plans. In addilion, adviscrs and studenls may
wish to know whether carly test taking is desirable for
praclice or “warm up.” Tesl publishers, in their concern
with test development and inlerj-retive materials, need
to know how scores respond to growtl in the abilities
underlying the test and to practice or similar or related
materials.

The issues of practice and growlh have assumed
greatley importance as junior year lesting has increased.
Somie of these izsues have been discussed in Chapler H,
The Scholastic Aplitude Test. During the 1967-68 test-
ing year, sume 585,000 juniors took the sat, as com-
pared with about 146,000 juniors eight years carlier;
in addition, the number of juniors taking the esAT rose
from 378,000 to more than 1,000,009 during the same
period (Pitcher, 1968). Of perhaps greate: relevance
than the absolute numhers of junior yea ididates
are data on the extent of test repeating. Analysis of a
5 percent sample of candidates during the 1862-61
period (Pitcher, 1966) showed that 38 percent of the
candidates who took the sAT ook it more than once;
of the repeaters, the greal majority followed « junior
year-senior year patlern rather than simply repeating
within one testing year. That this figure docs nol fully
express the repeater problem is made clear by Pitcher's
findings on tsAT-sAT overlap. She found that about 62
percent of the sludenls who took the saT only once
during the two-yecar period of their junior and serior
years had also taken the psat. Although formal detuiled
studies of test-taking pallerns have not been carried
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out since Pitcher’s (1966; report, more students re-
peated the tests during the 1967-68 period than in
previous years.

Problems in the explanufion of score changes

The neced to provide information cn average growlh
over lime poses special problems 1o the College Board.
Students, gaidance counselors, institutional rescarchers,
admissions officers—indeed, all who are interested in
SAT scores-—are also interested in the extent to which
these scores may be expected to increase throughout
the years a student spends in school. There are sub-
stantial differences in the level of sophislication that
the various ‘nterested parlies can bring to the interpre-
tation of any data that are made available. This prob-
lem is, of course, the same one that arises in connection
wilh individual test scores. Just as a test score in isola-
tion has no meaning, so an average difference between
two lest scores in isolalion has no meaning. Il is pos-
sible, for example, lo collecl and report information
on Lhe entire group of students who took the satin May
of their junior year and again in December of their
senior year. Both these measures, however, contain
error, somne of il atlributable to the error of measure-
ment and some (much smaller errors) associaled with
the scor2 reporling process.

One of the effects of the latter source of error may be
to raise slightly the scores of «!l students lested at some
administrations and to lower slightly the scores of all
students tested at others. Whenever scores caraed on
the firsl testing contain a positive equaling crror and
scores carned on the second lesting conlain a negalive
cqualing error, the mean score gain will go down. \When
tire reverse happens, the mean score gain will go up. In
addition to this source of score varialion there is the
problem of changes in the nature of the groups taking
the sa" al various administrations. Wher a number of
influences combine to produce a mean scere gain that is
somewhat lower than "usual,” a larger than usual num-
ber of schools find an increase in the percenlage of
sludents who show a loss on reexamination. A reasoned
analysis of this effect is provided by the College Board
(see erpecially Kendrick 119670 and Chapter [ of this
bouk), bul the schiools and students are understand-
ably discomfiled. The pre wess of learning to live with
error is a part of both formal and informal education,
however, and il is lloped that the continuing vonscien-
tious cfforts by the College Beard to carry out rescarch
and st pply boath data and well-founded advice will help
in the arca of interpreting score gains and losses.

Sunimaries of score changes

Before =:viewing some studics on the relative contribu-
tion of practice and geowth 1o score changes on suc-
ceasive testings, it may be well to p1.vide some back-
grourd on the "average™ zain that is observed.



Since 1962 the average gain bel.reen various pairs of
admiaistrations of the sar (that is, March-December,
May-I}:cember) has been computed nsing the results
for all students taking the sat twice. T.2 average scorr
gains have varied from year to year, as might be ex-
pected. A look at one particular pair of administrations
will be instructive. The average gains from May of the
junior year to December of the senior year from 1962
through 1968 were 24, 16, 21, 19, and 13 for an overall
average of 18 for sat-verbal and 23, 18, 27, 18, and 9 for
an overall average of 18 for saT-mathematical (Kend-
rick (1967) and Chapter 11 of this book). These score
gains are based on groups ranging from approximaiely
96,000 students in 1962 to approximateiy 193,000 in
1986. The score gains noted irom1 May to Decenmber
during the period 1962-66 arc somewhat lower than
those reported by Levine and Angoffin 1958 or by Karas
et al. in 1983. While overall score gains are of limited
value in generalizing about the effeets of practice and
growth because of the number of sourees of variztion
influencing them, they are useful as guidelines for the
@nount of score change to expecl between junior and
senior year and for extimating the amount of disp rsion
in score changes typically observed in the candidate
group.

Confribulion of practice and growth to score changes

As the preceding discussion has indicated, the Tssue of
score changes on successive editions of the saT his been
under continuous study by the College Board for many
yvears. One of the earlier studies in which an attempt
was reade to assess the magnitudes of both the postu-
lated growth and the postulated praciice effe:ts was
that of Pearson in 1948, This study involved the sat-
verbal scores of approximately 7,000 candids'es who
bad repeated the sar from 1942 through 1945, The cx-
perience of having taken the sAT once was estitaated to
add about 20 points on the average to future sav-verbal
test scores, A growth effect for sat-verhal of roughly
317 points per month on the average was found between
the junior and senior years of secondary sclol

A later major study of the effects of pra:tice and
growth involved students tested between May 1855
and March 1957 (I.-vine and AngofF, 1958). 1. may be
wppropriate le begin with a summary of the findings
and then to follow with a bricf description of the study
procedure,

1. Yhe practice effect was estimated to be 10 SAT score
points for both sat-verbal and sat-mathematical for
cach of the first two test sessions; the third session does
not seem to increase scores appreciably.

2. Growth from May of the junier year to January of
the senior vear was extimated as 20 poiils on SAT-
verbal for both sexes. On sat-mathematical, the etfect
of zrowth is cstimated ar 15 points for buys and 5 points
for girls.
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3. Growth from January to March of senior year was
estimated as 10 points on both sat-verbal and sat-
mathemaltical for boys. Data on girls were insufficient
to permit generalization.

4. On sar-mathematical, it was found that growth was
directly related Lo amount of mathematics siudied
during the senior year of secondary school. However,
this point could be studied only for a limited sample
of boys.

Ystimates of practice effect were based on several
lines of evidence. One involved students tested in May
as preliminary eandidates. This group was divided into
random Lalves; four monthslater (September) only one
half of the group was retested; both halves were re-
tested two months later (November). Thus, since one
half of the group was tested three times and the other
half twice, differences between the two halves of the
group on the November tcst could be used as one
eslimate of the practice effect, that is, the effeet of the
September praetice. A second line of evidence involved
a group that had not been “csted as preliminary candi-
dates. This group» was also divided into random halves.
Only one half was tested in September. Both halves
were tested in November, providing a comparison of a
random subgroup tested twice with a random subgroup
tested only once. 5till a third approach involved testing
the same studen(s twice within a verv short interval
of time, so short that the effects of growth could be
ruled out. Here, a group of May preliminary eandi-
dates was refested (wo weeks after the regular scries.
Another group of junior year students who had not
been preliminary candidates was tested in specinl
administrations twice in May, also at « two week inter-
val. Evidence from all these groups was taken into
account in making the estimate of the effect of practice
on test scores.

The same groups used in the practice eflfect study
were involved i the studics of growth. Students who
had been tested as preliminary candidates in May were
followed up the next January and March after regular
College Board {estings. Changes from May to January
or March, after appropriate adjustments for 1he effects
of practice, were used to estimate growth.

Use of relest scores in prediction

Knowledge of praclice and growiD, in and of itself, docs
net indicate which scores {o use 1n predicting academic
success, That is, even if he knows that preliminary and
final scores differ in fairly systematic ways, the col-
lege admissions ofticer stil' does not know which to
use. A study by Olsen and Schrader (1959) shed same
light on this question. This study was done in coopera-
tion wilh nine College Board colleges in which large
numbers of vandidates were available, some who had
been tested twice and sorae only ance. For students
lested twice, preliminary and final scores were about
equally accurate as predictors of college performance.
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Of course, ihis finding did not answer the practical
question of which score to use, the preliminary or the
final score. Perhaps a more reasonable possibility would
be to use the higher of the two. Each of these procedures
shared the disadv intage that some information would
be discarded. Another possibility would be to use a
weighted average in which the final score is given double
weight. Still another would be for each college to deter-
mine optimal weights for prediction at that college. As
it 4: rned out, the validity results supported the use of
the weighted average with double weight for the final
score. For purposes of prediction, this system secemed
to be only slightly less accurate than the very cumber-
some procedure of developing different weights for cach
college. In praciice, still another question remained to
be answered: If some applicants have been tested both
as preliminary and final candidates ard others only as
final candidates, what system yields tlie best predictive
results for the entire group? One possibility would be
to use the senior year scores for all, under the assump-
iion that this wrnuld put all applicants on an even foot-
ing; on this basis, of course, some information on pre-
liminary candidates would be discarded. Another
possibility—which actually turned out to be somewhat
better from a prediction standpoint—swwas to use tio
weizhted average for the twice-tested candidates along
with the available scores for the finl-only candidates.

Although the reliability of sat svore gains is quite
low (around .20), it was conceivable that they would
ilave some correlation with success in college. A rean-
alysis of the Olsen-Schirader data wis therefore carried
out (Watkins and Schrader, 1963). The validity co-
efficients of the score differences for the prediction of
college grades turned out to be quit2 close to zero. The
weighted average validity was — .03 for sar-verbal and
—.%2 for saT-matliematical, and 11 of the 18 coeflicients
obtained were negative. These results suggest that the
size of an SAT score gain or loss has little o recommend
it as a predictor of success in collega.

Studvnls viewe their performaice

A questionnaire study of a group of students who
expeiienced large score changes provided some in-
teres:ing infcrmation on students” attitudes toward
repesting the saT (cecobs, 1966). For purposes of this
study, large eccre changes were defined as increases of
125 points or more or decreases ol 75 points or miore.
Usinz a sample of schools which were known to have
substantial numbers of preliminar/ candidates, Jacols:
identified a group of 120 students for invesligation.
Sixty of these students were located and interviewed
either in person or on the telephoie during their fresh-
man year in college. One questin in the interview
schedule was simply "Why do you think your scora
char ged from your junior to your sentior year?” Candi.
dates’ explanations were classifiad into Thorndike's
(1931, p. 568) six categories of po sible sources of v, -
ance in scure on a particular test, based on whether the
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sources are lasting or temporary, gt’r rel or specific,
systematic or chance.

The sources of variance suggc‘sbed by the largest
number of students (22 of the 60) for teir performance
on the test fell under the rubric "lasiing and general
characteristics of the individual ”” This category in-
cluded such thirgs as courses takeri, subject-matter
tutoring, outside reading, and the bke. Second, with
16 cases, was the ‘'chance” category. "Vext (15 students)
was “"teniporary but general characteristics of the
individual” such as health, persoral problems, sub-
jective state. As the author secs if, the “lasting and
general” and “temporary bul gener: "’ categories would
have decidedly different implicaticns for testing and
guidance procedures if they ind:ed proved to be
responsible for the score changes The “lasting and
general’” category includes influessces on test scores
(for example, changes in ability level) that would not
affect the validity of the test alversely since they
would influence performance in :ollege in the same
way that they have influenced werformance on the
test. On the other hand, the "tenporary but geueral”
category includes factors that 'vould influenice test
scores at a particular point in time but would not
influence later college perforraan-e. If temporary fac-
tors were indeed responsible for the score changes, it
would be desirable to have sonv: meciianism to com-
pensate for such temporary efle ‘ts; for example, stu-
dents so aflected might be edvi ed to retake the sar
(as students in this study dic), ¢ nd admissions officers
might wish to take account of the reason for the dif-
ference in scores. Further investigation with appro-
priate control groups would lLe necessary before a
general statement could be macde on this issue,

It may also be v/ interest Lo wention certain cate-
gories that candidates cons‘der d relatively unimpor-
tant in their accounts of score changes: "la:ling but
specific characteristies of the ind vidual” such s knowl-
edge of the sample items, famili irity with the item for-
mat, and practice effect; “temporary and specific
characteristics of the individual™ such as suflicient
time to finish, and their sct tc speed, to omit, or to
guess; ond “'systematic or chan e factors affeciing the
adm nistration of the test or the appraisal of test
performance’” such as distroctit g noises.

Fatigue and anriety

.
Are ;andidates who take the sa1 and Achievement Teats
in « single day at a disadvanta ;¢ compare T with those
who are tested on two separat * dales? The answer to
this question would be u=cful o the Tollege Beard in
delermining optimal schedules for testing sics. The
same information weald e u oful to counselors and
stucents in planning tlest-tak ag stoategy. To some
extent, colleges might also take note of potential effects
of “aligue in specifying whe her applivants =hould
attend split series or complete s ries. Simi' rly, a variety
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of decisions might rest o1 knowledge about effects of
anxiety on test performance, If, for example, anxiely
facilitates test performance, what is the optimal level
of a1 -iety? If the opposite is true, how should practice
exerciges, reassurances, or other techniques be used
to allay anxiety?

In considering fatigue in relation fo the College
Board Admissions Testing Program, it is pertinent to
review ihe test-taking patterns of students who take
the Achievement Tests, Pitcher’s 1966 analysis revecals
that during tke 1962-64 period a little more than a
third (37 percent) of Achievement Test eandidates
rever took an saT on the same day as they took the
Achievement Tesls. Alinost twe-thircs of Achievement
Test candidates did, at sonme time or another, subject
theraselves 1> a complete series; included in the two-
thirds were those who at some time may have taken
the sar without Achievement Tests or Achievement
Tests without the saAT, but they also took al least one
complete series. These figures, of course, tell nothing
about student respense to the real or presumed effects
of fatigue. Furthermore, even if a student knew that
lie was likely to suffer from fatigue, he inight be obliged
Lo be tested on the schedule which his school or prospec-
tive college prescribed. At the same time, it is clear
that the majorily of Achievement Test candidates
do not arvoid a full day of testing.

The effects of fatigue on test performance may be
examined from several viewpoints. One possibility is to
ask the student for his opinion. How does he frol aboult
so much testing in a single day? Alternatively, school
officials may have pertinent observations on the matter.
A more analytical approach might Le 1o look into the
question, Do students who take the complete series
perform as well on the allernoon tests as students of
similar abilily levels who take only the afternoon tests?”
If we think of using data for regular College Board
candidates in such research, questions of self-selection
enter into the pictuie. In particular, it is conceivable
that students who take a complete series are those who
“know" from past experience that six hours of testing
will not exhaust them; or perhaps they are exceplion-
ally inspired to “get it over with.” A( the same time,
the less hardy may go out of their way to take a split
serics. Such decision-making undoubtedly oceurs in
certain cases; however, il seems unlikely that students
have comyplete frecdom ot choice, or that they can
estimate their susceptibilily to fatigue with great
accuracy.

Upinions of studcnts and school officicls

In the mid 19405, the College Board looled inlo the
pros and cons of the one-day scries versus a two-day
series with saT and Achievemeut Test programs on
different days. Opinions regarding the possible ¢iange
to a two-duy rogram were obtained from condidates
and school heatvuasters in a questionnaire survey
(French, 1847). Replies from some 400 students who
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took a complete series in December 1948 did nut reveal
an overwhelniing preference one way or the other:
48 percent preferred a one-day program, 40 percent
a two-day program, and 12 percent were douabtful.
When asked “Did you feel so tired on your last exam-
ination this afternoor ihat you could not do yourself
justice as compared to your ferformance on the first
hour of examination that you took today?’ a third of
the candidates replied that they had been at a soriors
disadvantage, a little more ihan a third (37 percent)
that they had been at no disadvantage, and the remain-
der (29 percent) were doubiful. Preference for the two-
day schedule was, as might be expected, related to the
belief that fatigue produced a score disadvantage. Thus,
a large majorily of those favoring two days felt that
they had been at a disadvantage while a large majority
of those favoring one day said that they were not at
such a disady antage.

Headmasters seemed to be more favorablz than
rendidates lo a two-day session. Aboul 89 percent
preferred the hypothetical two-day series, 25 percent
preferred the vne-day scries and 15 percent had no
preference. Those favoring the two-day series (1t that
faligue had placed their students at a serious disad-
vantage: as might be expected, the role ot fatigue was
considered of doubtful or no mmportance by those
fuvoring the one-day session.

Effect of fatigue an test scores

At about the same iime as French'. questionnaire sur-
vey, Tucker (1948) carried out a study bearing on the
relation of Achicvement Test scores to fatigue, This
study involved a vervarison of two subgroups of April
1946 Achievement Test cardidates: on~ made up of
students who took only A. ievement “lesfs on that
date and i~ other made up « f thuse who took a com-
plete series. Whethor April 1918 Achievemont Test
only candidates had {aken the sat al some earlier point
in their senior year is not reporled; it wotld be reason-
able to guess thatl most of them had. To »ermit statis-
tical adjustmeants for ability differences, the study
group was limited (o candidates whoe had previously
taken the saT in June 1945 while they were in cheir
junior year. The preliminary June 1945 SAT seoee was
used as the measure of ability {conlroD) in this analysis.
Separate analyses were made for subgroupes with scores
on French, Sccial Studies, and Chemistry. The ques-
tion, specifically, was, ““How do the two groups, Achieve-
ment Test only and complete serivs, compare on
nchievement Test performance after appropriate adjust-
ment s made fer diffecences in the abi'ities measured
by the «ay?” Separate analyses were carried out for
privlic and independent school students; becouse the
numbers of Loys were very small, the analyies w =e
limited lo gir's.

Results of ihe analyses suggested that differences in
Achievement Test scores, aflter controlling for SAT
diferences, swere vanishingly smlis andidates who
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took the complete series did not suffer in their Achieve-
ment Test scores. s noted earlicr, self-selection
may play an unknown role in any such study based on.
operational testing. "Tucker (1948) cites another cir-
cumstance that might obscure the resvlts of this study.
Assuming that the Achievement Test only subgroup
had, in fact, taken the saT only once (June 1945) wherz-
as the complete-serie; subgroup took it at least twice
(June 1945 and April 1946), one might reason 2long the
following lines: students in the latter subgroup may
have taken the test twice because 1heir first scores
were Jower ithan they or others expecied; those who
did better than expacted would not rcpeat. If such
were the case, the complete-series subgroup would
appear to over-achicve on the Achievement Tests in
relation to their too low June sat’s. This noint would
scem to be importait only if it were known that the
Achievement Test o1ly subgroup had not repeated the
SAT earlier in their s:nior year,

On the whole, it seens unlikely that fatigue from
a full day of testing is a major determiner of perform-
ance on Lhe Achievament Fesis. The fact that about 25
years have elapsed since Tucker’s study and that the
College Board cancidate population has changed con-
siderab!y since that time might indicate tke desirability
of a faligue study at some future date. However, re-
search in this area will probably enjoy low priorily on
the agenda, at leax. for the time being, both beeause of
the earlier resulls and because the main body of re-
search on fatigue in relalion to performance on mental
tagks supports theso resutts (Wohlhueter, 1966).

Effeets of anricty on test scorcs

Direct studies o anxicty vose serious problems cf
design and executinn. One of many problems is how
to induce anxiet s experimentally, Another is how (o
identify and mea-ure anxicty cither in an experimental
or o oper dional setting. Further, even if it is found
that anxiety is axsociated with low test scores, this find-
ing proves notlong about the role of anxiety in bringing
thout the low scores or vice versa. Despite the many
prohlems involved in the study of the relationship be-
tween ansiely and  test performance, o substantial
nomber of studizs have been carriea out, induding an
extepsive sories of stndies by Sarason and his associates
1Sarason ef nl.. 19049,

One approact to studyisg the et of anxinty on
testing was that followed by Frenely (1962h). In this
study, co nparisons were made hetween subtests admin-
istered s part of a regular At vereus the same sub-
fests administered  under conditions that were pre-
sumably more relaxed. Specificatly, each of the candi-
dates from 16 high schonls took one of four special half
I our ~subtests along with his regular January 1960 s
he special nterinds were strictly similar o SAT and
were printed us poirt of the sat bo Klet with no indiea-

tion that they were experimental; studants doubtle~s
assumed tley ware indeed part of the saT and were us
“anxious’” wril: taking the special sections as they
were on the rea’ sAT sections. Two sperial verbal sub-
tests were invo'ved, so-called Verbal-A and Verbal-B,
Students who ‘ook Verbal-A with their regular sar
were given Ver1al-B at their own school either some
davs befcre or some days after the regular College
Board series aid vice versa. Similarly, two special
mathematical :.ubtests were elternated between the
regular testing and the special before-or-after testing.
In the special testings, students were told that the
examination was for research purposes and that the
scores would be reported to their school but not to the
colleges to which they were applying; it was hoped that
these provisionis might lead to a relaxed ¢ nosphere
while still ma ntaining some level of motivation. [n
addilion, stud :nts responded to questionnaires and {»
scales believed to provide anxiety measures.

A . -ticulaily interesting feature of the analysis was
the study of s:ores earned under anxious or nonanxious
conditions in relation to school grades. It turned out
that concurre 1t validities with school grades were about
equal fer “anxious’ scores (earned on the special tests
in the regulal SAT session}, for the “'nonanxious™ scores
(~arned in the spec’:l school administrations), and for
the regular s.,T. [t seems unlikely, therefore, that there
would be ditferences in the pi .dictive validily of the
various scorrs, that is, their relation to grades sub-
sequently earned in coliege. Comypaicen of scores
carned under “relaxed” conditions with those earned
at the presunably more “anxious’ SAT session revealed
no significant changes for cither boys or girls, for either
the verbal or the mathematical test—although for
girls there was a significant difference between the effect
of anxiety cn ti-» verbal test and the effect of anxicty
on the mathematical test. The girls obtained increased
verbal scores and decreased mathematical scores under
“relaxed’” conditions. French suggests that the reason
for this result is that their dislike for mathematies may
have led them to give up on the mathematics test in the
absciiee of pressure to persevere, while their preference
for vecbal material would support good performance on
the verbal test. Pussible support for this inlerprelation
ight come from a further finding of French that the
girls who f It most anxious were the ones whoze mathe.
maties scores were higher unde= the Vanxious™ condi-
tions of a regular saT administration. On the whole,
however, Urench felt that the effects of anxiety were not
sufficiently consistent or reliaote to enable hir to draw
any [iem eonclusions about them.

French™s study explored potential test amviely as a
function of possible exposure to the public vizw cather
than zs a function of a threat lo one’s vgo. I, for
example, as Sarason argues (Sarasen ef al., 1960, the
test-anaioas sondents have Leen conditioned from early
childhoo 1 then anxicty will be present whether or not
the test i+ given under reloxed or under anxious vondi-
tions,
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Appro-riateness of a single SAT

The Multi-Level Experiment. {Angoff and Huddleston,
1958) was designed with particular reference to the
question: Is high overall reliability being achieved for
the saT at the expense of accurate measurement at the
upper and lower extremes of the range of talent? In the
mid-fifties, when the Multi-Level study was initiated,
the question of the accuracy of measurement at all
poinis of the score scale assumed substantial impor-
tance for a number of reasons. “'For one thing, the
increases in candidate volume resulting froin  the
population ‘tulge’ in the college-enirance age group
were expected to produce a picture of keener competi-
tion for admission t{o the most selective colleges and
presumably a corresponding emphasis on selection at
higher ability levels. Secondly, some institutions were
expressing an irterest in more differentiation among
low-scoring candidates. Finally, the growing popularity
of scholarship programs made it essential that the
limits ot accurate measurement be extended, partic-
ularly at the upper extrene of the range.” (Angoff and
Huddleston, 1958, p. 1.}

Two methods for extending the sAT range were
selected for experimental investigation:

a. A single broad-range tcst ccmposed of ilems more
heterogeneous in difficulty than the saT at ihat time.

b. Two narrow-ra--ge t+sts at rlifferent but overlapping
~anges of talent, each of which was fairly homogeneous
in item difliculty. Together, the pair of tests would
presumably cover a wider renge than the sat in v
at the time. : ‘

An advantage was ey pectia: for the second plan:
two narrow-range tests ot ditferent levels, cach used
with the group for which it dificulty level was more
apropriate. What was needed, Lowever, was an esti-
mate of the size of the advantage of the narrow-range
tests. Clearly, sueh information would be critical for
the construction of future tesis, Thus, the study aimed
to find out (a) the reliability of each test at diffecent
ability levels and (b) the validity of cach test in various
types of colleges with student groups of varying levels
of ability.

It was recognized that decisiois on future sATs would
not be based solely on statistical characieristies of the
tests. In addition, it was elcar that formidable adminis-
trative and poiicy problems would be posed by the two-
lovel test systum. How, for exata,.e¢, should the
candidate be directed to the appropriate test? Should
he teke a sereening iest prior to the regular saT admin-
istration? tThe psat was not introducd until some
time after the conclusion of the Multi-Level study. or
else it weuld presumalbly have been considered as a
pessible solution.) Should high school ofticia’s direct
him to the test level they deemed oppropriate? Should
he be foreud to take the -est considerad appropriate?
Would it be possible to convinee the public that no
injustices were being done by the twodevel system?
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The study itcelf did not place major emphasis on the
experimenial evaluation of these routing diffieulties.
Indeed, if the experiment indicated that the two-level
systein had no major advantage over the broad-range
systein, there would be no need for an exhaustive
analysis of the routing problem. Huwever, the study
did incorporate a limited analysis of routing sccuracy
that will not be covered here. Future explorations of
the routing problem will no doubt attempt to make use
of computer technology to solve the technical problams
of roating.

The study design, as befitted the problem, was a
fairly intricate one. Three types of verbal tests were
used: a broad-range verbal test, a pair of narrow-range
verbal tests (a high-level and a low-level verbal test),
and a so-called verbal ecquaii:  tesi; the egoating
test was part of a previously used operational sar,
Simarly, ther  were taree types of mathematical tests.
Th. ;e categones of coifeges were used in the study:
colleges with relatively high sAT means (600 and higher),
colleges with relutively low sat means (400 and lower),
and colleges with “medium” means (butween 425 and
578 ). The equating tests and the broad-range tescs were
administered at all three types of colleges. In addition,
stvdents at eolleges wit's high means twok Llhe high-
level narrow-range tests; at colleges with low mneans,
students took the low-level narrow-range tests; and at
the middle gronp of colleges, random subgroups of
stadents took the high- or low-level narrow-range tests.

The reliability analvsis began by defining six sub-
groups on the basis of score level on the verbal equating
test, Six reliability coeflicients were then determined for
the lu. level verbal test, ore for each subgroup. The
raliability coellicient, of course, was hased only on
students in the subgroup who had actually taken the
Iaw-level verbal test. To permit rigorous comparisons,
«ix reliability coeflivients were then computed for the
broad-range verbal test, based on exaetly the same
students used in the analysis of the low-level verbal test.
Similar procedures were followed for the high-level
verbal test. Then, six subgroups were defined cn the
baxis of score level on the mathematics equating test
and relialility analyses were repeated for low-level and
high-level m=athematies fests. In addition to these
separale anslyaes for the six verbal and six mathematics
subgroups, analyses were done acress the several sub-
groups for which low-level tests were conzidered ap-
propriate and then across tae several subgroups for
whichi nigh-level tests were considerad  appropriate.
The overall conclusion of the reliability study was that
the narrow-range test had an advantage of about- .03
or 1 over the broad-range test for groups that had
taken an appropriate test. As might be expected. there
were sizable differences in fovor of the broad-rangue tests
for groups that had taken the inappropriste narrow-
range feste,

On (he basis of the reliabifity differences. il was ex.
pected that differescos in validity would be very small
deed. This expectation was confirmed in a series of
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validily studies in which freshman average grade was
used as ‘he criterion (Olsen, 1959). Separate valicily
analyses were carried out for a total of 28 student
groups in 21 colleges, involving groups of raen and of
women, of liberal arts students, and of engineers.
Average validities across the 28 groups were exar'ly the
same for the broad-range and the narrow-range verbal
tests. For mathenatics, the narrow-range tests had an
advantage of .01 in average validity.

The problem of accurate measurcment at all parts of
the score range has recently drawn the attenticn of a
n imber of 1escarchers who vies sequential testing as
offering potertiaily efficient soludons. Several studies
have po 1ted out some of the theoretical advantages of
progtammed tests wherein performance on initial items
determines the selection of subsequent items presentec
to the individual (Cleary, Linn and Rock, 1968a, 1968b;
Rouck, Barone and Boldi, 1968). When each individual
takes a set of items of an appropriate difficulty lavel for
him, a substanlially smaller sct of items is sufficient for
obtaining a reliable score. Linn, Rk and Cleary (1968,
p. 1) indicate that while j rogrammed tests are *". . . not
well suited to the present paper-and-pencil technology
of the testing indu: try, 'they! are being made more
feasible by improsved use of computer hardware.”

Consideration of new item {ypes for the SAT

The various editions of the sat th»t have been prepared
since the test was introduced in 1926 have contained a
total of 38 different major item types on which reported
scores were based. In addition, a considerable number of
other item types were used cxperimentally (Loret,
1960, It is clear that the saT can best serve its function
as a1 cominon yardstick of scholastic aptitude if the
predictive officiency of item types in use is periodically
compared with oiher available types of items. Coffinan
(1963 has noted that this policy of "centinuous
cveiuation” was provided for in the first form of the
sAT and is an enduring characteristic of the test.

The issue of sAT svore reliabilily is often raised when
changes in item types are proposed that would have
the effect of increasing the heterogeneity of the sax.
It is important to consider in this connection the fact
that foday's sat rontains cot siderably fewer iterns
than could conceivably be offered in its present time
lirait. "The 1936 sav, for example, al'lowed 115 minutes
for 300 vocabulary items, an average of about 2.6 items
per mirute. Today's sat allows 75 minutes for 80 verbal
items including a significant proportion of reading con-
prehension items {see Chapter 1D, an average of 1.2
items per minute, The importance of reading compr.-
hunsion skills for any definition of potential for college
success clearly supports the notion that today’s sat
is a more valid measure of scholastic aptitude than it
wiuld Le if il were made slightiy mare reliable by e
el imation of reading co.aprehension items in favor of
censiderably more vocabulary ifems, Reliability is, of
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course, a major aim in the development of the saT, but
validity for its function is a higher goal. Ideally, both
goals can be served simultaneously. French (1957)
“néles that score reliability is imporlant from a public
relations point of view, as the carlier section on practice
and growth points out, but goes on to question the
composition: of the SAT as follows:

“'Whilz there is a commendable variety of verbal item
types within the verbal sections and some variety of
mathematical item types within the mathematics
sections, the urge for reliable scores has resulted in a
test *hat is extraordinarily long for a two-score test. It
is theoretically indisputable that replacing parts of the
verbal or mathonatical sections with diverse te:!
materials would lower the overall retiability of the test.
However, the salient questior: is whether it is possible
to raise sabstantially the validity of the test and to in-
crease flexibility in the use of test scores while reducing
reliability only a little.” (French, 1957, p. 45.;

Three studies directed toward the possible diversifica-
tion of the sAT will be suinmarized here: First, a study
begun in 1951 involving the relation of a number of new
item iypes to four-year college performance (French,
1957); second, a study specifically directed toward the
evaluation of new item types ror highly able siudents
(French, 196*h); and third, a repetition of the second
study to check wiether materials that Jooked promising
for highly ab’e students would be equally effective
across a broader spectrum of ability (Flaugher and
Ro-k, 1266).

New itew typ:s for predicting four-year performance

From the standpoint of the present discussion, perhaps
the most important feature of the first study was its
exploration of the reliahility and validity of an sAT
having six subscores as compared with the usuat saT
(French, 1957). Elnven different item types were chosen
far study: 1) Sovial Studies Reading, 2) Science Read-
ing, 3) Inductive Reasoning, 4) Integration (an artificial
language tes(. involving complex directions), 5) Suffici-
ency of Data, 6) Data Interpretation, 7) Visualization,
8} Best Arguments, 9) Perceptual Speed, 10) Memory,
and 1:) Ger.2ral Injormation, General Inforination in-
volved the type of information that would ordinarily be
gained through Lobbies o¢ incidential reading rather
than the type of information usually acquired in school.
There were General Information questions in seven
fields (art, literature, and so forth); separale <cores on
the seven ficlds were used as predictors in the study.
s'he item types were seleeted with four main con-
siderations in mind, considerations that alzo apply to
other studies of this nature. First, they should test some
function not already in the saT: second, they should not
be coachable; third, they should not depend heavily
uponspecific school curricutums: and, fourth, they should
measure something believed (o be important for some
phase of coliege work.
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This study was done in cooperation with 10 College
Board colleges. Tesis were administered to entering
freshmen in the fall of 1957; validity studies were under-
taken at the end of tt.e first year of college work and
again at the end of the fourth year.

BEach coliege adrministered 4 of the 11 tests. Only G
test— General Informaticn—was given at ali 10 colleges.
Although the practicalities of limited testing time at the
colleges necessitated a reduced study design of this sort,
nevertheless it hampered rigorous comparision of the
usefulness of the diffe ent tests.

The analyses of priinary interest here— those involv-
ing the reliahility anc. validity of a six-part sar—-were
done at the three largest colleges only. Results for the
seven other colleges were used as a guide in the selection
of item types for in:lusion. Thus, the three collegos
provided cross-validz tion of a sort.

The sir-part sAT ir cluded the regular saT verbal and
-mathematical scores, Literature and Government
scores from the Gereral Information Test, and scores
on two other em “ypes that were varied across the
three rolleges.

The hypothetical new test showed wp ncticeably
beiter than the regyrlar sat. For the three colle ses, the
average velidity of the six-part test against fcur-year
grades was .64 as co mpared witlr .56 for the regilar SAT.
(These multiple R’s were based on correlations ad-
justed for restricticn of rangc and for test length. The
numbers of cases were large, ranging from 449 to 870 for
the three colleges Jor that reason the author decmed it
unnecessary to zdjust the corrclation values for
shrinkage.) Thke cs:imated reliability of the six-part tost
was only .01 Jower than that for the regular sAT.

At one of the colleges, high school record was evalu-
ated a'nng with the six-part saT. In this case the nuul-
tiple correlation for the six-part saT was only .048
Jarger than that for th~ regular saT plus high school
record, suggesting that at least part of the "'new” in-
formation in the additional parts ‘was alrcady available
in the high school record.

Since the six-nirt SAT was not unifcrm across the
three colleges, i was not possible to draw firm con-
clusions about the relative merits of different item types.
It did appear th.ot General Information, a score based
on only 15 itemsg, was the largest contributor to validity.
In commenting on the high validity of this test, French
suggests that it "probably reflects the importance to
the criterion of width of scrious reading outside of
school requirements. The validity may be as high as
it is because the student who abounds in this kind of
information wculd probably pussess not only the kind
of aptitude mensured by the sat-y bul, in addition,
the willingness to spend time in scrious extra study that
produces a gol high school record. While sorgething
more complex than breadth of information may be the
desirable oulcame of a college education, it is, never-
theless, andeniably true that the students who can
demonstrale krowledge of facic arc often the ones who
can think most clearly and are certainly the ones wo
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fill up the academic honor roll.” (French, 1957, p. 34.)

The statistical outcome of this study supported the
potential usefulnzss nf a General Inforination type of
test within the saT, yet, for more than one reason, this
item type was 1ot introduced into the cperational part
of the saT. It was thought, for example, that the intre-
duction of a factual test like General Information
might have the effect of encouraging schouls to spend
time coaching for this type of test rather than on teach-
ing the kinds of material that teachers believe to have
the most educational value. Then, too, there were prac-
tical reasons, such as the danger of a loss of test security.
Information questions, it was felt, are highly visible
and would be remembered after the test and tranc-
mitted to other students who might take the same
form of the test at another tine. Finally. infor.nation
items tend t» have curre tt virlue and become obsulete
in relatively short order. Thus they restrict the reuse
of test forms, thereby imposing rea! limitations on the
flexibiliiy of the testing program.

Validity of new itcn types for hich-aptitude student:

In designing o study of the sAT as a predictor for stu-
dents with reiatively high aptitude, French started with
the premise: “The solution to this problem is probably
not to give these students more Gifficult tests of the
sa: .2 kind. It seems conirary to common sense t-at
verbal and mathematiral tests should reign so supreme-
ly as predictors in the comnplex domain of college work.
The thinking required for success at high-level colleges
n-ust be particularly complex. This experiment was set
up, therefore, to try out new types of items that wsuld
exceed the saT ns a challenge to the student's verbal
and quantitative capabilitics and also bring a wider
range of his capabilitics into play.” (French, 1964b,
p. 185.)

The experiment included the following 15 item types:
1) Spatial Reasoning, 2) Data Sufficiency *, 3) Insightful
Keasoning, 4) Logical Reasoning, 5) Alternative Ex-
pressions, 61 Generad Understanding, 71 Geaerul In-
forimation, &) Short Ite'w Infornation, 3) Fdentification
of People, 10} Artificicl Language, 11) Induction, 12)
Ohjcet Sorting, 13) Directed Memory, 14) Verbal
tleency, 15) Reference Reading. A brief description
of the four teste thal sheed ap especially well in the
analysis appears on page 153. EKleven colleges co-
operated by testing their freshmen in the fall of 1960.
However, only six of the 15 tests were admiaistered at
cach college. 'The anilysis also utilized sat, College
Board Achievenent Test scores, and high school record
as predictors. 'The ability levels at the parlicipating
colleges may be gauged from ihe fact that the sat-verbal

“The Prata Suffivieney item type was introduced into the
AT in 190, Uewax ine uded in the study to obtain cvidenee
as to the desirability of dncreasing the number of sucl.
Hems in £ AT,
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means ranged from 586 to 693 and sar-mathematical
means {rom 614 to 754.

The average validity against first-year average
grades turned out to be .25 for saT-verbal, .23 for saT-
mathematical, and .35 for high school record. Correctior.
for restriction of range raised the average coefficients to
.39, .38, and .43. The Achievement Tests had uncor-
rected average values of .25 for the English Composi-
tion Test and .37 tor the average: of the other two scol 2s;
correction for restriction of raage raised these to .40
and .47. French viewed these fu:dings as support for the
position that the *“. . . effectiver.ess of the [saT] is some-
what curtailed at high-level colleges.” (French, 1964b
p. 191.) The corrected correlation coefficients, lrowever,
seem quite consistent with other findings that the sar
in useful even at the upper levels; of talent.

When the experiinental test: were brought into the
picture, validities rose subst:ntially. If the resnlts
obtained were confirmed elsewhere, it would appear to
pe statlistically advantageous t» substitute General In-
formation or Short liem Information for some of the
present sat-verbal and to substitute Insigi:tful Beason-
ing and Data Sufficiency {beyond that already used)
for sar-mathematical. Results for the colleges in this
study suggested that inclusion of such malerials might
increasz the validity of the saT by .08 to .15. In any
case, it seemed doubtful tha. the superiority of the
hy pothetical new test would h¢ld upon cross-validation.
Vrrification of the findings seeined of particular iriport-
ance in view of the methodological problems siemmiug
from the administration of d fferent tests to difierenc
groups.

Finally, it may be appropriate to describe the four
item types which showed up especially well in thisstudy:

Data Sufficiency. The same type of item as the Suffi-
ciency of Data item type in the 1957 study, each item
consists of a question followed by two statements
labeled (1) and (2), in which certain data are given. The
task is to decide whether the question can be answered
Ly statement (1) alone, 12) alone, (1) and (21 together,
either (1) or (2}, or not at al! A number of mathemati-
cal areas are covered in various problem settings. Soma2
problems, for exainple, are like the typical wvritten
problem in arithmetic, and other problems involve
formal algebraic or geometri:al principles.

Tusightful Reasoning. The jroblems in this test ir-
volve arithmetic and very simple algebra or geometry.
Each one has at least two methods of solution—ore
laborious and time-consuming and the other insightful
and rapid. The directions ‘varn the student that he
should look for insightful, short-cut solutions to tle
proble:ns. In the time allow~d, it is not possible to solve
many of them by the more ¢onventional, more obvious,
but mnore laborious method.

General Information. The - uestionshere concern work’
affairs, business, art, and :sicnce. They are basically
the same type of itein uscd in French's earlier study,
requiring knowledge that :ould be acquired through
general reading, hobbies, :r school work. They ain
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relatively unsusceptible to solution through general
verbal ability or “common sense.” For example:
In contrast to the AFL, the c10 was a federation of

{A) Industrial unions
(B) Craft unions

(C) Company unions
(D) Independent union.
(E) National unions

Short ftem Information. The itens consist nf a word,
name, or phrase to be sssociated with one of the five
alternative words, names, or phrases offered. This is
essentially a vocabulary test in nonacadenic areas. An
exaniple might. be the following item referring to types
of aircraft:

U.2:
(A) Bomber
(B) Interceptor
(C} Reconnaissance
{D) Transport
(E) Cargo

Validity of new tlem types at various abilily levels

Flaugher and Rock (1966) have reported a fu. ther stud;
of the tests that French (1964b) identified as promising
for high-aptitude students. In the later study, validities
were determined for groups at nine colleges thought to
be more represertativa of the range of College Board
test users. Mean saT-verbal scores at the participating
colleges ranged from ahout 400 to the lows 600s. Tests
were administered early in the freshman year. When
end-of-year grades became available, the validity
analyses were undertaken.

Experimental jtem types inclided in the study were
Data Sufficiency, -sightful Reasoning, General In-
forration, Short Tieni Information, Directed Memory,
and Integration. s .« first four of these are described
immediately a™ove. . > others may be described briefly
as follows:

Directed Meniory. Tius is a test of reading mpre-
hension in which the stude.t is directed te ook for
certain things in his reading, and where he is unable to
refer back to the reading passage in order to search for
the answer to the questions. A task of this kind seems
close to what a college student must actually perform
in carrying out many of his assignments.

Irtegration. The task here is to follow complex and
interconnectirg rules in order to solve problems. Tests
of integration, often called "'following directions,” have
been constructed vith a variety of subject-matter ma-
terials. The one used in this study employs a matrix of
alphabetic characters through which the test-taker is
airected by the instructions, arriving at one letter as the
correct answer,

An essential feature of the study was the identifica-
tion of an optimal fout-tes! Lattery. For this purpose,
test selection provedures (stepwise regression) were
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applied to the correlation matrix for each subgroup
within the nine colleges. Inspection of results across sub-
groups led to the decision that the four-test battery
should inciude the regutar sat-verbal, Gereral Inior-
mation, Data Sufficiency, and Insightful Reasoning.

The validity of a best-weighted coinbination of high
school record plus the usual sat scores was then com-
pared with the validity of a best-weighted ccmbination
of high schoo! :ccord plus the four-test battery, after
appropriate adjustmen’ for test length. Asit turned out,
*, .. the imprcvement «chieved by this :ather radical
alteration (that is, a drastic change in the content of
the sat and thc reporting of four scores) is for the most
part quite und camatic.” (Flaugher and Rock, 19686, p.
25.) Specifically, for only two of the 30 groups was Lhe
improvement i11 validity greater than .05; for another 11
groups, it was .02 to .04. The autiiors pointed out that
the improvement would very likely have been even less
if validities had been checked on new groups, since the
experimental design involved some capitalizatica on
cbance; that i, the validities were obtained on the same
groups used i test selection.

On the basis of this analysis, the authors concluded
that: (1) sat verbal is performing effectively, and any
subst intial riduction of testing time i order to sub-
stitut> other measures is likely to impair the overall
predictive vezlidity of sat. (2) The time devoted to con-
ventional m: thematics in sAT could be reduced in order
te substitute Insightful Reasoning and more Data
Sufficiency. (3) Although General Informatien would
add to the predictive power of the test, it should not be
included at :he expense of sar-verbal. (As noted carlier,
any contemplated operational use of Gencial Informa-
tion would have had to take into account the practical
problems associaled with this item type, among them
being its h'gh visibility and ease of recall, ils apparent
susceplibil'ty to coaching. and its tendency foward
obsolescence,) {4) There was no indication that the
tests ‘were “'unfair’” to any portion of the population
within the limits of the study; that is, separate analyses
by sex, ap:itude level, and socioeconomic slatus did nol
reveal diff >rencesin predictive validity.

Itisir’ ‘esting to note that, on the basis of his studics,
French siggested a substantlial change in the com-
position ¢ f the sar wher a3, un the basis of their study
making 1 se of the sanve tests, Flaugher and Rock sug-
gested o1 ly one minor change, a change in tha content
balarce of the mathematical portion of the tesl. As
noted eaclier, in the 1957 French study the advantage
for the 1cw tests appeared to be decreased when high
school rxord was included in a compmsite with an
operatioal SAT and in a composite with a hypothetical
saT. In e 1964 French study, high school record was
used as 1 predictor but there were methodological prob-
lems including the administration of different tests to
differen’, groups. The Flaugher and Rock study used a
concurr nily oblained saT that may have helped give
a more tccurate picture of the relative uscfulness of the
present test and a possible revised test.
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New test content

The item types evaluated in studies discnzsed in the
previous section differedd somewhat fron. traditional
SAT materials, but their incorporation irto the sar
would probably not alter its basic characteristics dras-
tically. The studies d'scussed in this seclion, on the other
bkand, have evaluated te:t materials that are decidedly
different frc m those in the present sat. ‘'The only unify-
ing property of the various instruments is that they
were dcveloped by ETs staff members in their explora-
tions of individual differ:nces. Each of the instruments
has been considered as a possible contributor to the
Admissiors Testing Prozram, but as of 1970 none had
been incorporated into the operational program. Future
educational and social d 2velopments will most certainly
provide the impetus for continued research directe!
toward identifying appropriate predictors of academic
success. Five tesls will be discussed in the following
order;

1. Blographical Invcntory

. Tests of Develop:d Ability

. Acadenic Interert Ind>x

. Myers-Briggs Type Indicator
. Formulating Hy potheses Test

G o= WO N

Biogre phical Inventory

The work of Anastas’, Meade, and Schneiders (1960) in
developing a scoring key for a biographical inventory is
of particular interest since the out’omes gave strong
encc ragement to the use of biographical data in colicge
adnussions. Further, the care that went into criterion
development should provide 2 worlthy model for other
researchers in this area.

"T'he biographical inventory used in the study was a
four-page document covering a wide variely of ilems:
objective facts regarding the student's present slatus
and previous hislery; his reported reactions to past
aclivities, such as reference for school subjects, books,
and piays; difticuities he eaxperienced in high school; his
plens to fulfil edueational and vocalional objeclives;
his intent to participate in college activities; the areas
in which he expects lo ¢acounter difficulty in college
and would like he'p. The inventory alse included items
of a more projective nature—for example, incomplete
senitences perlaining to college and post-college matters
("Twenly years fiom now I hope to .. .""). In addition,
the studenl was :shed to write an essay on Lhe topic:
“"How I chosr my field of interest in college.”

The criterion was defined, rather broadly, as ™. .. the
extent to which the studend fulfillz the recognized ob-
jectives of Lhe particular college and displays the traits
the «ollege has undetlaken to foster and devel .
‘Anastasi f al 1960, p. 1) Operationally, of course,
such a criterion would vary from college to college;
although this «tv dy applied only to Fordham College,
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the authors make the point that Fordham’s environ-
m2nt is probably typical of other College Board colleges.

Criterion development involved the identification of
three distinct groups of students: a “positive” group
who have given repeated evidence of actively advancing
the objectives of the coilege rather than just passively
acjusting to the college envircument; a ‘‘negative’’
group, made 1up of students who have clearly failed, for
predominantly nonintellectual reasons, to adjust satis-
fa:torily to the particular college environment; and an
intermediate ‘'average’” group for which concrete
evidence was lacking of either personality maladjusi-
mznt or assets.

The breadth of the criterion is indicated by the fact
that some nine sources of information were used to
identify students for irclusion in the three groups:
faculty ratings, faculty adviser reports, rorc records,
data collected in connection with selection for the
Lionors program, student government records, election
tc the extracurricular honor soci~ty, Office of Psycho-
logical Services records, Dean of M2n records, and the
usual academic records. Three judge:s {the Dean of Men,
the Direcior of the Office of Psychological Services, and
aa experienced faculty meraber and adviser) reviewed
the records and made final selections for the criterion
groups. Positive, negative, and average criterion groups
veere selected from the class of 1958 and again from the
class of 1959.

Scoring keys were determined empirically from re-
sponses of criterion groups from the class of 1958
cross-validation was based on the groups from the class
of 1959, On cross-validation, the inventory key turned
out to be better than sar-verbsl or -mathematical
scores for differentiating between criterion groups. It
should be noted, however, that the best-weighted com-
bination of sAT-v and SAT-M scores was not used in this
study nor was high school record used in connection
with saT-v and sat-M. Therefore, it is not known to
what extent the biographical inventory duplic..ed the
work of thes: other predictors. Point biserial correla-
tions were computed using these dichotomies: (a) posi.
tive versus negative group, (b} positive versus average
group, and (¢) average versus negative group. Correla-
tions of these dichotomies with inventory scores were
.55, .35, and .26 respectively. In vach of the three pos-
sible comparisons, the two parts of the saT, taken sepa-
rately, had lower correlations with the criterion than
the biographical inventary. The corc~lations for sAT-v
were .35, .29, and .09 respectively. The correlations for
SAT-M were .30, .13, and .19. Since the sAT was used in
selection and these correlations were not corrected for
restriction of range, it is clcar thiat the parts of the saT
were at a disadvantage when compared with the bio-
graphical inventory. It is possible to note, however, that
the saT appeared relatively wealk at discriminating be-
tween average and negative crilerion groups, . . . a
firding consistent with the hypothesis that average
and negative groups differ in personality rather thanin
ability factor="" "Anastasic of o 1960, p. 340
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Tests of Develaped Ability

As Dyer put it, the Tests of Develoed Ability (Tpa)
represent an attempt to find a common ground on which
two sets of giumblers could agree, the subject of the
grumbling bheiig the Achievement Tests. “On one side
were those who felt that the [Achievement) tests, by
putting a heavy premium on factual knowledge, de-
prived the schaols of freedom to organize instruction in
the ways they thuught best calculated to fostes mature
t’*inking. On the other side were those who felt that the
coatent of th: tests was not well enough defined to
provide the sort of blueprint they thought they ne.ded
for preparing college-bound students.” (Dyer, 1957, p.
5.1 The TpDA, by comparison, aimed to place less em-
pHasis on the measurement cf specific knowledge and
greater emphasis on the measurement of understanding
and of the ability to apply knowledge of principles to
problems. The new tests were intended to provide a less
structured measure of aptitude for college studies than
that providec by the traditional Admissions Testing
Program

In 1956, af er several years of active committee and
staff work, the Tpa battery was ready for field tryouts.
Tests were available in three broad areas, Social
S:udies, Humr anities, and Science. Within each of these
broad areas, the tests yielded two scores designed to
measure .wo somewhat different abilities. All except the
Social Studies Essay were of thie objective, multiple-
cnoice type. The tests may be described briefly as
follows {Coffman, 1957):

Social Studies Ability was designed primarily to mea-
sure the abi'ity to apply understanding and informa-
tion from the student’s own bickground to problems
preserited in the test. It also contained questions involv-
ing recall of basic facts, perception cf relationships
among facts, terms, concepts, and trends, and ability to
draw inferences when factual background was given
with questions. Social Studies Kssay was designed to
measure the abilily to reveal understanding and impart
knowledge in clear and cohererit language.

Humanities Reference was ntended to reflect pri-
marily the student’s bieadth of experience in the hu-
manilies. (HHumanities Referer.ce and Science Glossary
described Lelow were not intended to be onerational
tests; rather, they were incluled in the experimental
battery as comparison tests to throv light on the ability
tests and to enable a clearcr interpretation of the
findings.} Hu.aenities Abilities was designed to test ', ..
the ability to comprehend  to see form and purpose
behind words, paint, stone, ad sound and the ability
to discriminate--to . . . discenn similarities and differ-
ences between poems . . . panlings . . . and between
musical selections.” (Coffman, 1957, p. 8.)

Science Glossary involves understanding the basic
forms and concepts in six :creas of science. Scicrce
Abilitics aims to measure the ability to apply scientific
facts and principles to duta such as one might encounter
in further study of science. Th2 que  ons in many cascs



require the application of quantitative thinking, but
there is no mathematies test as such.

One way of evalvating the Tva is to determine their
content validity. As Coffman points out, *“To a certain
extent, any test which involves achievement, whether
it involves achievement in the narrow sense of knowl-
edge of particular subjecl matter or achievement in the
broad sense of developed ability, is valid to the extent
thal competent judges conclude that the test questions
require the student to have the desired knowledge or
ability in order to make correct responses. A carefully
constructed examination, then, becomes its own cri-
terion; it constitutes bette evidence of a student’s ac-
complishment than the informal {ests and uncontrolled
observations which often deteriine teachers’ judg-
ments.” (Cofiman, 1957, p. 7.) An indication of the con-
tent validity of the TpA was provided, first, by the very
process of test development: committees of experts
agreed omn definitions of ability. Second, when com-
mitiees subritted their siitements of objectives and
test questions to representative pancls of secondary
school and college teachers, the panel judgment con-
firmed the commitice judgment {Coffman, 1957).

The validity of the TeA was also evaluated in empiri-
cal studies of the prediction of college grades (Olsen,
1957). Eleven College Board colleges cooperated by
administeriag the 1pa 1o all of their freshman in fall
1056. When first-term eollege grades became available
for these students. it was possihle to compare the
validity of the Tpa with the validity of regular College
Board tests that studnt= had taken before adimission
1o college.

One validity comparizon involved the TpA versus th
SAT. The results suggested that the toa and the saT were
about enjually effective for predicting freshman average
grades. Comparisons were also made hetween the T
and the Achievement Pest=, Here, it was assumed that
the relzvant comparison was the validity of the sar
plusthe Tpa versus the validity of sat plus Achie. ement
Test scores. The resulis suggestod that the sar-Achieve-
ment combination had a substantial ady antage over the
SAT-TDA combination for cngineering : (uderts: for
liberal art= students, there was a rather small advantage
in favor of the saT-Achievement combination. Finally,
detailed comparisons were made hetween the 1pa and
the individual Achievement Tests for predicting grades
in five separate academic arcas: Fnglish, foreign lan-
guages, social stulies mathematics, and science, Within
each area, the question was asked: Do appropriate
Achiiesement Tests make a contribution to prediction
above and Devend that obtainable from the 1pa? Not
surpisingly, the Achievement Tests in foreign lan.
gungos and mathematios ap peared to measure abilities
nol covered by the 1pa. The science tests also added to
the prediction obtainable from (he 102 however, whei
the mathemativs tests and the 1pa were nsed as the
predidtive team, the seience tests added very little, The
Socia! Stadies and Enghi<l Composition Tests sevmed
to make only a negligible contribution to prediction
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beyond that obtainable from the 1na.

If the Tpa had turned out to be as valid or almost as
valid as the tradiiional Admissions I'estii. Program,
it would have been considered as a substitute for the
traditional program. In ihe final analysis, the slightly
greater validity for the operational prograni prevented
this drastic change, but many of the approaches first
used in developing the tpa were later incorporated
into the items in the Achievement Tests.

Academie Iiteres' Index

The Academic Inferest Index has a long history, daling
back some 30 yecars to the eight-year Study of the
Progressive Education Association (Smith and ‘Tyler,
1942). In recent years, this inventory has been revised
with particular reference to the prediction of college
grades and satisfaction with major field (French, 1964a).
It now consists of 192 activity statements .o each of
which the examinee must meke a like-indifferent-distike
response (for example, would he like to write stories,
to model wilh clay, to repair electrical appliances). The
Index does not esk the student to make judgments of
occupational titles or job duty statements; mstead, it
focuses on activities that are familiar to students,
although it does not include school work as cuch. The
192 statements include 16 items in each of 12 areas:
biology, Englisl, fine arts, mathematics, social sciences,
secretarial, physical sciences, foreign languages, musie,
engineering, home economics, and business (the “exce-
utive” scale).

Halpern 119351 administered the revised Index to
eleventh grade students on two occasions. Sepa: .te
analyses were carried out for {four subgroupis: males and
females planning to go to college (N = 577 and N = 583,
respectively ), and males and females ne ( planning to go
to collcge (N = 362 and N = 499, respectively).

Halpern's study involved analyses of five
which may be summarized briefly as follows: Fir .,
internal consistency anclyses, based on the initial
testing, were carried out for ecach of the 12 scales in
each of the four subgraups. ‘The median cocflicient was
91. None of the 18 coeilicients was under .86, “'Reli-
ability” coeflicients from selfsreport inventories such
ax the Academic Interest Index must be interpreted
differ ntly from reliability cocllicients for ability tests.
Items o1 the Index have intercorrelations of about .40
ax compared with intercorrclitions of about .09 for
SAT-v items and about |13 for sa1-M items. In interpre-
ting the intercorrelations of the interest items, the
possibility of respor se sets, memory earryv-over, or =ovial
desicability bias mu=i be kept in mind. Second, lest-
rete<t roliability was assessed by correlaling scores
carncd on the first adininistration with tho:s carned
three weeks lder on a second adnunistration. The
median coetlivient for the 12 < "es in the four sub-
graups War S60 Thivd, assignment of {tems to scales
was evaluatad by cLecking whether items had higher

points
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correlatio.is with scales to which thiey belonged than
with other scales. That is, '~ an item had a higher
correlation with some other scale, it was judged 1o ke
misplaced. (In determining correlations, each ilem was
eliminated from the scal: of which it was a part.) By
this criterion, only 4 of the 708 item: examined (192 for
four subgroups) were misplaced. An additional 56 items
(7 percent of the total) correlated as high with some
other scale as with their own. Fourth, intercorrelations
atnong the scales were determiaed to check whether the
12 scores were relalively independent. Gf 264 different
correlations (intercorrelations of 12 scores for four
groups) only 21 were .50 or greater. Where the scales
were highly correlated, the relationships seemad 1o be
appropriate. For example, the physical science scale
had rather high relationships wiih ‘ne biology and
engincering scales, Fifth, as a check on the construct
validity of the Index, yrofiles for the four subgroups
were compared. It turned out that score patterns were
indeed in accord with expectation. For example, females
who did not plan to go to college had relatively high
scores on secretarial and home economics scales whereas
females planning on college were relatively high on the
English, fine arts, foreign languages, and music scales.

On the basis of {hese findings, Halpern concluded:
“This study has corfirmed the extensive history of
developmental research conducted on the fnferest Index.
Looking to the fulure, we may recall {hat the ilem
selection carried out in developing this test did mor2
than consider item-scale correlations. Two other criweria
were also used. ‘These were item validi.ies for freshman
grades and for satisfaction with college major. If the
scale property results ace any indication, we may expect
that this test will perfrrm equalls well in addilional
validity studies,” {Halpern, 1965, p. 21.)

Mycrs-Briggs Type Iadieator

The Myers-Briggs Tvpe Indicator is a self-report in-
ventory which is intended to measure variables stem-
ning from the Jungian personality typology. It cons
sists of four scales: Extraversion-Introversion t8-1),
Sensat.on-Intuition 1§-N 1, Thinking-Feeling (T-F), and
Judging-Perceiving (7-1'). The E-1 scale is presumed 1o
mceasure interest in things and people or concepts and
ideas: the S-N scale, tenaencies to nerceive through “he
usual sensory processes or indirectly via the uncon-
scious: the TF scale. tendencies to judge or evaluale)
pherromena rationally and impersonally or subjectively
and personally: and the J-P scale, tendencies to reach
concli sions about plicnomena or to become awarc of
them.

"These senles were expressly developed 1o classify
peeple into type categories e, classification ax an
extrayert, an introverl, or, in those cases where the 1w
tendencies are equal,indeterminate” which would have
real ruwaning, The cutting tor “zero’y poinls used in
makirg (hese dassifications were £ chosen that ttose
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people who are on one side of a scale’s cutling point
and, hence, in one type category are presumed to be
qualitatively different from those who are on the other
side of it, and hence, in the apposite type category. In
addition to these categorical classifications, continuous
scores for each scale can be derived by arbitrarily cen-
sidering one end of the scale high.” (Stricker and Ross.
1963, p. 287.)

The validity of the Myers-Briggs Type Indicator asa
predictor of academic performanre was studied at two
men’s colleges (Stricker, Shiffmun, and Ross, 1965). One
procedure for estimating validity involved treating asa
rredictor the continuuus score on each Type Indicator
scale. The correlation of first-year college grades with a
best-weighted combination of sAT scores plus high
school record was then compared with the correlation
of the same grades with a best-weighted combination of
SAT scores plus high schoul record plus the four Type
Indicator scores. The combination involving the Typz
Indicator scores was higher by .05 at one college but had
no advantage at the other.

A second procedure utilized as a predicator variable
the so-called Four Scale Contingency Prediction bascd
on the Type Inventory. Tle development of this vari-
able involved classifying students into 81 possible
categories (that is, all the combinations possible with
three categori~s on each of four scales). Then, in order
to treat tlns in a standard correlation analysis, it was
necessary to assign a numcrical value to each category.
The value assigned to erch category was the average
freshman grade for all students in that categesy. Thus,
cach stuctent had as his “score’” on this predictor the
average of grades carned by himself and otliers in his
category. As the authors note, the correlation of these
scores with the average grades carned by the same
students gives an inflated e.‘imate of validity. As it
turned out, the validity «f a combination »f the sat
plus high school record tilus the Four Scale Contingency
Prediction was about .09 higher than the val'dity of the
combination of the saT plus high school record. Taken
at face value, the gain would appear to be larger than
that found when the continuous scores on the Type
Indicator were used as prediclors. Whether the gain
would hold up on a new group involving an unbiased
estimate of the validity of the Four Scale Contingency
P’rediction cannol be answered from the present results.

Formdating Hypotheses Test

The Formulating Hypotheses Test (Frederiksen, 1959;
CHfT and Cliff. 1863) wii- designed to measure abilities
of the sort requircd of a research scholar as he studies
the results of rescarch, "The examinee inspects a problem
in the form of a graph or table and is asked lo write as
niany hyvpotheses as he can which might explain the
finding shown by the data. He then lists “he items of
information needed to test his hypotheses. One exercise,



for example, asks the subject to suggest explanations
for the finding that men entering tl.e Navy in June,
July, or Avgust have higher average scores on classi-
fication tests than do recrvits tested during other
inonths of tie year. In preliminary studies, two scores
have been obtained for the test, the Hypothoeses Score
and the Items of Information score. The former is based
on the number of possible explanations for the findiag;
the Jatter involves a count of the number of acceptable
ilems of information which (he examinee has listed as
necessary to test his hypotheses, Th relevance of the
test task of formulating hypotheses to the college task
of identifying absiract causes is clear. The fact Lhat the
test requires the student to produce responses repre-
sents a clear departure from the present dominant
approach in testing, that of referring the student to
select responses.

Cliff and Clff (1963) explored (a) the interral struc-
ture of the test in terms of selected reference factors
(factor study) and (b) the relationstip of test scores to
measures of academic ability (validity study).

For the factor study, the Formtlating Hypotheses
Test was administered along with tests in areas cor-
responding lo five previousiy identified factors: Iden-
tional Fluency, Spontaneous Flexibility, Sensitivity to
Problems, Originality, and Induction. Data on academic
aptitude tests and grade averages were also available.
The authors concluded that the fictor analyses indi-
cated minor components of p.rod.clivity and genera!
knowledge, but that the factors represented were
generally not the same as those represented in the
marker tesis. The authors comniented that the test
... has considerable appeal as a job sample measure of
at least one aspect of scientific cveativity.” (Cliff and
Clift, 1963, p. 19.)

In ihe validity study based on the largest group
{N=:191) grade-point averages showed a significant cor-
relation 1in the low .20's) with both the Hyporheses
score ouid Lth2 Items of Information score; verbal scores
on accdemic ability tests had a significant correlation
talso in the low .20's) with the Hypotheses score. For
the other th:iree groups in the validity study, with sam-
ple sizes ranging from 16 to 26, correlations did not
reach slatistical significance.

The authors’ overall conclusic 1s were “that tthe) two
Formulating Hypotheses scoras (a) are measuring
somewhat the same thing, (b} corrclate tightly with
measires of academic achievement and potential, and
(¢} have some relatior to the fluency-lype measures
used here. However, the main part of its reliable vari-
ance is not covered Ty these variables, Insofar as the
ability called for is not simply specific to the test, the
possibility that it 1s a incasure of what Guilford might
call divergent production of .emantic implications is
suggested.” (CHfT and CHT, 1963, p. 30.) The possibility
that the Formulating Hypotheses Test win ever chal-
lenge the current SAT item tyy os for general s ~cems
unlikely in view of these findings, It may be that it will
demonstrate its usefuliess in special scicice sethings,
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English essay

“Mankind in a burst of unusual creative activity some
day will undoubtedly achieve the perfect English com-
position test and thereby usher in th2 millennium. Being
a perfecl test, the instrument will please nearly every-
body: Old Guard English teachers who kncw beyond
the reach of reason that compositional skill can only be
measured by essay lests, progressive teachers who
respect and use objective English tests, and every shade
of opinion in betwcen , . .

“In 60 years of trying, it hardly needs be added, the
College Board thrcugh ils committees of examiners in
English has not achieved this testing instrument . . .

“The task of the College Board English Examiners,
beyond any question, has been 1he most cornplex, most
vexing, and most baflling that any Coliege Board test
commitiee has had to face. Certainly no committee
hzs spent more tirae in sober appraisal and painful re-
appraisal of its work, and no [other] College Board ex-
amination across the years has undergone so many
alterations and refinements.”” (Palmer, 1960, p. 8.)

The full history of research bearing on “‘alterations
and refinements’ in the KEnglish Composition Test is
beyond the scope of this book. Instead, discussion
will be limited to a few of the larger studies carried out
since April 1947, the date when an objective section was
first introduced uto the English Compositior. Test, The
following arecas will bz considered:

1. Opinions of students and teachers on essay testing

2. The first objective English Composition Test
exercise

3. The Interlinear exercise

4. Comparison of six item types

5. General Composition Test

6. The Writing Sanmple

7. The new English Composition Test essay

8. Paints of view in essay grading

Opinions of tcachers and studenls on cssay lesling

Do essay-1y pe tests actually encourage schools to teach
and students to work at writing excreises? If so, this
fact would be an educationally significant argument in
favorofessay-lype testing in the College Board program.

According to a survey carried out about 15 years ago,
teac hers of Finglish do want an cssay test in the program
(French, 1856a). The fact that they wanlt it is not very
surprising, What s somewnat unexpected is that the
mo t {requently «lecked reason for swantling it was as a
measure of conipetence. On the other hand, only about
one “eacl.er in five or ~ix took the view that essay tests
seryved as a goal for studentsor as a fac or in the number
of writing assignments made.

The c¢fTect of essay testing on studeal motivation was
the subject of a .other study carried out by French
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(1956L). At the outset, both essay and objective tests
were given to four groups of students. Two grouns were
told that their final examination would be of the essay
iype and two were told that it would be of the nhyjective
type. Actually, both types were given to all grouns.
After the second testing, only afe'v students (14 percent)
sanl that they had done anything special to prepare
themselves for the expected type of test. The “after”
scores on a particular test type were not much different
{or students expecting that type of test than for those
not expecling it; further, there was no real advantage
on Lthe “after” test for students vwho said that they had
prepared for that particular type of lest.

The first objective English Composttion Test excreise

Huddleston has reported in detoil on the first English
Composition Test that contained an ebjective section
the April 1947 test (Huddleston, 1954). This te:t was
made up of three parts: 1) a free essay, 2) an entirely
oblective section ¢ "led Editing {:tems in which portions
are underlined, followed by sev:ral suggested ways of
rewriting (he underlined part), and 3) a section called
Paragraph Revision {a paragraph whose imperfections
are 1ot identified, which the sty dent is to rewrite as a
whole}.

English grades and teachers ratings were uzed as
criteria for assesxing the validity of the tests, syi-verbal
was included in the analysis as ¢ predictor. As it turned
out, saT-verbal was betler than Engli:h Comyposition
total or any of its parts as a predictor of the writing
criteria. Among English Composition sections, the ob-
jectlive Editing exercise was more valid than the other
two exercises. When the Ediing seetion was used along
with saT-verbal, prediction was improved modestly over
that ebtainable from saT-verbal alone (aboul .03 gain
i1 the validity coeflicienty. Huddleston concluded that
.+ o in the light of present knowledge, measurabile
ability to write is ne more than verbal ability, [t vas
becn impossible 1o dvmounstrate by the teclmigques of
vhis study that essay questions, objective guestions, or
aragra] h-revislon excrcizes contain yny factor othxwr
than verbal; furthermore, these types ¢f guestions mea-
sure writing ability less well thon does o tvpical varbal
tesl.” rHuddteston, 1854, p. 2040

The Interlivear ¢rercise

After the introduction of objective materials into the
English Compesition Test, & formidable array of new
excreises was developed. It may be noted that in
August 1948 the first wholly of jectiv e English test ap-
peared in the College Board program. One of the new
item types was the so-called Interdinear, used for the
first time in March 1951, In this exervise, a pasage is
printed with space betwear  the lines: the examinee
makes alterations direetly on the test copy. The points

161

ERIC

Aruitoxt provided by Eic:

~1
o

p-—r

to be corrected—graminatical crrors, punctuation
er-ors, awkward constructiors—are in no way identi-
fied for the candidate. The Ird'erlinear exercises are then
graded by a group of readers who have agreed in ad-
vance on a set of grading star dards.

Evidence on the reliability and validity of the firsl
Interlinear was very favoralble indeed {(Swineford and
Olsen, 1933). It seemed possil le to establish a very high
level of reader relinbility; estimates were in the vicinily
of .95. In addition, the tost shoved up well in a study
involving the prediction of fr2shhnan English grades at
eight College Board colleges. .is usual, the best predictor
of English grades was saT-virbal, its average validity
hefore correction fer restric ion of range was .42 for
12 groups at the cight coelieg 26, What s noteworthy
was that the English C'omosition Test closely ap-
proached sart-verbal in validity, with an average cor-
relabion of .41. 'The Interlinzar alene had an average
validity of .39. ‘

Comparisesi of six item type;

In 1955-56, a comparative st 1dy of =ix English Compo-
sition item types was carridl out in cooperation with
fcur College Bunrd colleges (Weiss, 1937). This study
irvolved three item types de'dgned (o elicit some actual
writing from the eandidate j Jus three entirely objeclive
types, They were: 11 Interlivaar: 2y Paragraph Interpre-
Lation, which requires free 'mswers to questions based
n a paragraph of prose; 37 Sentence Revision, which
requires the candidate o write entire sentences in
dear and aeceptable Eng! 11 Metaphors, involv-
ing sentcwes witl: o phrgse omitted for which the
candidate must choose the'best of five aliernatives: 3
Poetry Groups, poens with aiiae omitted, followed by
four alternatives ameng vhich the cundidate must
decide which is approprintc or inappropriate for various
reaxons; and 6 Organizatinn, which reguires putting a
st of sentences into the be torder, These six item (vpes
accurred in three English Composition forms: students
i this study ook one foim at regulm College Board
administrations and the o her two al special adminis-
trations in the fall of thei. freshman year.

Interlinear turnud out to be more valid than the
other five item typesas a jredictor of ¥nglish grades tor
freshimert in the four colle 1es. The other two “writing™”
Povagraph  Interpeetition and - Sentence Re-
vision--appeared to be the poorest peedictors, “Phe
three strictly objective types were of internediate
vredicve value, In view of the good =1 owing of the
Interlinear, the queshion naturally arose as to whether
it might be well to have the entire hioar of (he English
Composition T'ost devoted to this exerviser A=t turned
aul, atest nude upoof Intedineas plus other em tvpos

tests

seemed superior toan hove of tnterlinear alone,
Alithough the focus of thiz stady was a comparison

atong English Composition item (v pes. sve-verbal was

also incdluded as 0 predictor. Onee again <ar-verlal



turned out to be the best single predictor of college
Ingiish grades. Use ol English Comnposition plus saT-
verbal fod a madest advanitage over sat-verbal alone,

Reliabunity analyses of tests used in the validity study
were very favorable to the Interlincar (Swineford, 1957).
Sinee three item tyies were repeated in two different
tost forms, 1t was jossible to investigate Lheir form-to-
form reliability as well as their single-form reliability.
The torm-to-form correlations were .50 fur Organization,
48 for Poetry Groups, and .66 for Interlincor. Single-
form reliabilities were .46 and .56 for the itwo Q. ganiz..-
tion exercizes, 38 and .58 for the two Poetry Groups,
and .85 and .&3 for the Interlinears. AsSwineford points
out, the two subtests Dby the same name were not
strictly similar: for example, one Organization subles)
consisted of three sets of items wilh seven or eight
choices each, whereas the other consisted of six sets of
items with five to nine choices each. Un the whole, it
was concluded that reliabilities were reasonabiy saiis-
factory for 20-minute lests.

The Generel Conposition Test

In May 1954, after scveral years of experimentation, a
two-hour essay test was introduced into the College
Bourd program. This test—1he General Comporition
Test  ceTi—was intended az a supplement to the
English Compositiva Test, not asa part of it or a sub-
stitute for it T was offered o second time in May 1955
and a third ond last time in May 1950,

The General Compo=it™n Test had several distine-
tive features. One was it~ woring system: grades wese
given for five repariate qualitios of writing: Mechanices,
Sivle, Orgapization, Reasoning, and Content. Bach
grade represented the judgment of at least two readers;
a third reader was used if the first two dizagreed. An-
other distinctive feature was that the student was not
only presented with the topie but alsza given reading
materials for background. Vowever, he wis not limited’
to the material which was peesented. Further, he was
imaforned of the qualities that would be judged and
given an extimate of the proportion of time (hat would
be woxt profitably spent on the various elements of the
assightent.

The 1931 and 1955 «.01% were the subject of an ex-
tensive < rics of validity studies Olsen, 1055 Olscn,
1956 . The first cerivs was based on eleventh graders in
11 =econdary schoois and the recond on clevenih and
tacltth greders in six schools. In these =tadies, English
prodesamd English teachers rutings were nzed aseriteria
of writing ability again<g which the cor vas evaluated.
The tinding<of the validity ~tndiex were quite clear. Tine
General Compasition Test tata) srore was less effect) e
than sav-verbal or Engli-h Composition for measuring
wriling ability ax defined in the e studies. Further, sav-
serbal was hettor thon each individual <o qoality
scece Tar prodic bings teachers’ rding= on the corvespond-
iy gkt

O

In six of the schools where students ha ' taken bolh
the 1954 anfd 1955 <er, the correlation between total
GeT scores {or the two teslings was .16, By comparison,
1951 and 1955 sat-verbal scores correlated .88 for the
same students (Olsen, 19H6).

Reading reliability of the cor was estimated hy pui-
ting a sample of 200 papers theough the entire reading
process twive, In each reading, the papers were read by
al least two readers with third readings where neceszary.
The correlafion between Lotal et scores for the two
sets of readings was .70 Swineford, 1956).

The special subecommitice appointed by the Cellege
Baoard toevaluate the et made the fallowing statement
inits final report: “We feel that the gap hetween the
concept of the test as good in the sense of being reliable
and valid, and the test as being good in the sense Lf its
encouraging and developing skills which are desirable
in themselves, cven if it lacks precision m terms of
scoring, 1s too wide to be bridged at the present time to
the satisfaction of cither school of thought.”" . College
Board., 1956, p. 32,

The Writing Sample

I December 1960, soene Toue vears after the cur was
abundoned, the Writing Sample was introduced into
the College Board program. Like the ¢or. thisz exercise
was a =upplement to the Enelish Composition Test. not
part of it. The Writing Stenple differed from the ¢ov
and indecd from everything el in the program in
et it was not praded by ke or the Collese Board.,
[n=tead. copies of the ~tudent’s essay were =<imply
forwarded to colleges and secondary <chonls,

Two surveys looked into the colleges’ use of the
Writing Sample (Ekstrom, 1962; Ekstrom, 1964). In
the first survey, a questionnuire was sent to all College
Board colleges during the 1960-61 necademic year.
Altogether, 43 pereent of the colleges reported using the
Writing Sample in connection with adaissions decizions;
mosi often, it wos used with borderline or marginal
candivates, Reading was most commonly done by an
admis=ions< officer or the admissinns committee. About a
third of the colleges jlanned (o use the Wriling Sample
for plwament: for placement purposes, reading was
generally done by o committee from the English De-
partment.

The later survey involved interviews at 23 colleges
that did require the Writing Sanple (Bkstrom, 1961,
Twenty of 1he 23 colleges used the Writing Sample in
their admi=sions prograne T reported that they simpliy
reark it fora general iimpres<ion, while nime said that they
actually assigoned grades, The reading aas nare com-
monly done by the admissions office tun elsewliere.
Whon anked which quatities they Iooked for, collepges
most often cheched: Toorganization, 2 ahidity o think.
a nmunber of

Feospeting, and A graoannee. Tnoaddition,
collepesreparted asing the Writng Sample for pdacement
purposcs, in particuior, siv of the 23 reporaed usirg it
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for assigniment to advanced courses, three for assign-
ment to remredial work, four for exemption from com-
position cou'ses, and one for placement of all students.

Since the 'Vi'ting Sample was not centrally graded, it
was difficult to determine its reliability and validity, or
more accurately, the reliability of the grades that were
being assigned when grades were indeed assigned and
the validity of the grades for the particular uses made
of them where they were being used. Ekstrom reported
that experimental studies carried ovt by a few colleges
suggested that the Writing Sample had low reliability
and valigily as il was being used. The responses of
colleges to queslions about the possibilivy of a centrally
graded essay in the English Composition Test suggested
that the Writing Sample would, in general, not be
missed if the English Composition Test included an
rssay. Several colleges expressed the view that they
would like to receive the essuy itself as well as the grades
on it (Ekstrom, 1964).

The introduction after 1963-64 of a 20-minute cen-
trally graded essay into some administrations of the
English Compesition Test paved the way for the eli-
mination of the Wriling Sample froni the College Board
Admissions Testing Program. In 1967-68, the last vear
that the Writing Sample was offered, 90 colleges re-
quired it or recommended it, or accepted it in Heu of an
Achievement Test. Large numbers of candidates were
producing samples of their writing even during the last
year, but, in general. College Board member colleges
did not find the Writing Sample to be o useful com-
ponent of the Program.

The now Englisk Composition Test ¢seay

A major study of writing ability, leading to (lic reirtro-
duction of an essay rection imto the English Compnsi-
tion Text, was published by the College Board «God-
shalk, Swineford, ar.d Coffinan, 196G:. A noteworthy
feature of (his study was the attention devoted to
criterion development. The criterion involvod a series
of shor( essays read by a number of Hfferent readers, In
one phase of the study, the criterion was based on a
total of 25 reader judgments, five readers for cach ol five
different essays in another stage, the criterion was
based on 20 judgiments. Fuch reader was asked (o make
global, or holistic, rather thaon analyvtical judgments,
Each reader made 30 to 40 judgments per hour. reading
rapidly and assigning a single rating on a three-point
scale.

The 616 cleventh and twelfth grade students who
wtote the essavs in this study also took two Interlinears
and six 20-miinute objective exercises Paragraph Or-
ganization, Senteace Coveection, Usage, Prose Groups,
Iorror Recopnition, and Construction Shift o In addition
the arelysiv involved the ey and one of the shert

vesavs as prediotors,
With one exception Paragraph Organazation s all of
th - objective 1y pos had fairdy high corveladens with the
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essay criterion (ranging from .57 to .71). Use of objective
tests i1 combinations of three yielded validities con-
sistently over .70. When Interlinear was brought into
the picture, combinations including an Interlinear were
found to have higher validities than combinations not
includ ng onc.

Perl aps the mest important finding:, however, was
that a 20-minule essay made a distinclive contribution
to prediction above and beyond that obtainable from
the other types of test material. Validity coeflicients for
test cornbinations that included an essay were consis-
tently higher (han thase for ecombinations that did not
include one.

Combinations of psar-verbal plus any of the one-
hour English tests generally shawed higher validities
than either alone. The psat-verbal scction alone ap-
peared to be inferior to an English test alone for predict-
ing the essay criterion. Previous studics had demon-
strated that sAT-verbal was generally superior to the
English Composition Test as a predictor of English
grades or of teachers® judginents of writing ability. Pre-
sumably, the distinctive results of the present study
are attributable to the use of the essay criterion rather
than to any distinctive difference between sat-verbal
and psat-verhal,

The December 1963 Fnglish Composition Test in-
cluded a 20-minute essay similar to those used in the
experiment—the first time an essay had boen in English
Compozition since Apnil 1947, Some 80,000 candidates
were tested and their essays were read by 145 readers.
Each esxay was read by two different readers working
independently. A special study was carried out to deter-
mine whether the reliability attained in the experi-
mental study would hold upin this inajor College Board
reading «Myers, McConville, and Ceffiman, 1964, To
ald in answering this question, 25 papers were selected
for repeated readings. These papers were reproduced by
hand so that readers would not revognize an “experi-
mental™ paper. On cach of five davs each selected paper
was given Lo 25 different readers. The analyvsis indicated
that the reading veliabitity for o single reader was A1,
for two readers. 5%, and for four readers, J73: the Jas:
figure compares with reliabilitics ebiained in the ex-
perimental study. One disconcerting finding was that
relinbilities wore noticeably lower on the ast dav of
read o single reader relinhility was 26 for the st dey
ascompared with valuesas hizh a 49 for previous days.

Poiits of cicw i ceny goading

On what basis do readers make their judgmenis of
~student vssavs? Along what dimensions do they differ?
Inon attempt to answer such gquestions, French had a
group of 300 studen! eszavs graded by ovather hetero-
reneos cot of 3 rcaders 10 English teachers, 9 ~ouiil
scientists, X opatird soientists, 10 writoes ov wlitors, 9
Liwver<, ond 7 business exeoutises French, 19620,
Gredingw s dope withontspeci b diec iy e~ or guidanee,
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Each reader was simply asked Lo grade according to his
own judgment of what constitutes writing ability. The
average correlation between two readers was .31,

1'o aid in identifying bases on which grades had been
assigned, a factor analysis was earried out; the facloring
involved a matrix of intercorrelations in which the vari-
ables were thie 53 sets of readers’ grades and the vegular
College Board scores. One possible outeome was that the
factors would simply correspond to readers” occupa-
tions. However, this did not prove to be the case. A
number of other hypotheses were explored in vain to
identify the characteristics shared by the various
readers; for example, a check was made to find out
whether the lactors reflecied emphases on different
objective characteristics of thie essay itself, such as
length, proportion of unusual words, or mechanical
errors. Finally, commments that readers had written on
the essays were reviewed. This analysis did shed some
light on the differing emphases of different clusters of
readers. It appeared that the five factors might be
called: ideas, form, flavor, mechanics, and wording.
That is, one group of readers particularly stressed ideas,
another particularly stressed form, and so forth.

College Board test scores--sar-verbal, saT-mathema-
tieal, and the English Composition Test— constituted
an essentially separate factor that was not related to
tlie form, flavor, or ideas factors but wcas somewhat
related 1o the mechanics und wording factors. French
raises the question: "Isn't this what English teachers
Liave been telling us psyehometricians all along—that
essay lests of wriling ability measure something that
objective tests do not measure? They scein to be right.
FForm, flavor, and particularly ideas are missed by the
tests. But, then, of course, they are also pretty nu. .t
missed by the readers. The low correlations among the
readers . . . can only mean that nothing at all is being
measured very well by the e~cays" “French, 1962a, p.
%7.) He sces a solution along these lines: “So, if we psy-
chometrivians can encourage testing and further clart-
fication of those aspects of writing that objective fests
cannol measure, encourage the use of readers who favor
grading those particular qualities th: i are desirable to
grade, and see to it thal vhe students are aware of what
they are being graded on, we can enlighten rather thar
merely disparage the polemie art of cssay testing.”
(French, 1962a, p. 28.)

French's negative reaction to the average corrdlation
of .31 between readers can be contrasted to the con-
clusion of Godshalk, Swineford, and Coffman (19GG, .
41): "For the cssays, the first-order velidities do net
approach the range of validitics for other types of
questions until the score is based on three resdings. On
the other himd, when essay scores e comhbingd with
objeetive subtest scores, they produce validity coctici-
ents even higher than those for cambinations which in-
clucke fobjective questions and Faninterlinear exercise.”
It is ddear taat the matter of (e uacfulnes: of the essay
examination i< by noomcans eloseds evon wichin the
peyvehometric community.

O
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Special populations

From time 1o lime, rcference is made to the Ccllege
Board test candidate pepulation as though it were a
well-defined, unchanging, homogeneous groun. Actually
the candidatz group is made up of boys and girls who
comie from all parts of the country (inereasingly, from
ali parts of the world), who are applying to a hwost of
different colleges, who represent an increasing diversily
of socioccenomie backgzrounds, and who cover a sub-
substantial range of lested ability. The facts of hetero-
geneity suggest, frst of all, the need for extensive, ap-
to-date descriptive statistics, including data on the test
performance of clearly specified subgroups as well as
the manner in which the test is relevant and useful for
the different subgroups. The relevance and uselulness
of the test for the different subgroups tre the general
criteria by whicli ane determines the presence or absence
of “test bias.””

In view of the recenl spate of discussions regarding
test bias, it might be thought that there exists a single,
unequivoeal, and generally agreed upon definition of
bi.s. This is not the case. The popular belief that bias is
indicated whenever a test yields different mean scores
for different groups is clearly an oversimplification.
Actually, adifference in means is not only an insuflieient
indicator of test bias; it is not even a necess.ry eondition
for bias 1o exist.

Bias on « test is a matter of a major concern when the
test is usca 1o predict future success. A test may thus be
thought 1 a¢ unbiased in a practical setting if members
of two groups differ on the criterjon of success (on job
performanee, on school grades, or on some other mea-
sure whose appropriateaess as a measure of success is
reasonably well accepted) in the same way as they differ
on the fest. That is to say, a test is biased or unbiased
only with respect to an accepted criterion, Moreover. a
fest may be wnbiased for one predictive purpose et
biased for another. In order to explore somme of the
complexities inherent in consideratinns of test bias, a
monograplt “Statistical Aspects of the Problems of
PPiases in Psyceliological Tests" by Richard F. Pottholf

Lothoff, 1966 will be reviewed. Pothoff addresses him-
~ Stothe problems of defining bias, ddtermining whether
bias exists, and deterndining how o elincinate bias i€ it
is discovered. These three problems are considered both
for the situation where there oxists a eriterion variable
to he predicied and for the situation wiere no such
criierion exists,

I'otiwoff detines hias in terms of conditional expecla-
tion and ohserves thal .00 a tesl is not biased if in-
dividuals from different grovps who have the same fest
scores alsa have the same expected eriteson scores.”
(Potthoff, 1966 p. 7.3 He notes the similarity between
this definttion and the statewent by Cardail and CofY-
nan 961 T I the test s used tor prediction, the
ultinmite questinn is wh-ther ar nota comman tegression

N

cau dion is appropriate tor the severa? craups 1o which
it s being applied and whethior or not the prodictions
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are equally effective for all groups.” Potthoff develops
equations based on least-squares theory for testing
hypotheses of bias under the condition that total test
scora is being used. He goes on to generalize these
equations for the situation where thers are multiple
tests and where there are multiple criterion variables.
Regarding the question of correcting for bias when it is
found, Potthoff notes that one so'ution, the one implicit
in the Cardall and Coffman statement, is to use different
regrassion equations f r the different groups. The effect
of using differert regression equations for dilirent
groups is to assign a weight to group memberskip in
making the prediction. However, Potthoff goes on to
point out that the appropriateness of this solution may
be questioned when the group is defined by some char-
acteristic that ought not to be related to success on the
criterion—an example being race and success in college.
A preferable solution, he suggests, would be to isolate
and study the intrinsic charactesistics of the groups
that are reflecied in the relationship between the
predictors and the criterion.

Potthoff found it difficult even to arrive at a satis-
factory definition of bias in the absence of a criterion.
The problem of definition, he observed, can be avoided
if there are a priori grounds for belicving the groups
should be alike with respect to what is measured by
each item or by tlie total test. However, since differences
in backgrounds are frequently the basis for distingui -
g between groups, it is not reasonable to expect the
grou] s to be alike in their performance.

O.ae approach to a definition of bias mn the absence of
a ctiterion is in terms of the interaction between items
and groups. This interaction may be shown graphically
by plotting the item difficulties for ¢ne group versus the
item difficulties for the other group. Interaction may be
observed when some items are substanbially more
diflicult for one group than for the other reflative to the
remaining items in the test. This definition is unsatis-
factery in that it would result in a judument of n. hiax
when the itom-group interaction is nonsignificant, buat
wien a further analysis would denonstraze that the
items as a group predicted an outside criterion different -
Iy for the two groups.

When a criterion is available and it=clf unbiased, it 15
possible to define three main types of bias in the test
score by voncidering Lhe proportics of the regression of
criterion on test score, The fir. € type of bias iy retlected
by differences in the errors of ostimate in the twa ror
mor2) regression hines; the sceond (vpe of bias is re-
flected by dificrences in the stopos: and the 7 ird (ype
of bias is reflected in differences in the intercepts,

T'he first type of bias arjscs when there are differences
in the predictive power of the test scoy evidenced by
the standard crror of estimate, ionong the various sub-
group s If, for ex.aanple, a test were to be correlited 50
with a criterion for one of two “equally Lhelerogencous)
groups and zero for the other group, the test i< clearly
biascd in the sense that jois not a selsovaat aned us ol
predictar for the iattee group.
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The second type of bias arises when the standard
erro~; of estimate for the various subgrous are the
same, but the regression lines are not paralicl. 'The two
groips nay have equal means on both the predictor
and eriterion or they may have different ineans on one
or both of these measures. The lines for the two groups
may actually cross within the usua! limits of predictor
scores, in which case the test may be considered simul-
tancously ' iased against low scorers in one group and
against high scorers in the other group. Ou the other
hand, the lines may noi cross within the usual range of
predictor scores; in this case, the direction of the bias is
the same throughout the range, but the test is more
seriously biased at one end of the scale than the other.

The third type of bias arises when the standard
errors of estimate and the slopes of the regression lines
are the same for the various subgroups but the inter-
cepts of the regression lines differ. The difference in
intercepts may occur when the groups, even after
edjustment for differences in mean test score, show
different (adjustcd) means on tne criterion. When the
intercepts are not identical, the test is considered biased
in the sense that .cores do not have the samne meaning
for the two groups, That 15 to /. the test is biased
against the group whose regression line is higher, the
group that performs belter on the criterion relative to
the predictor score, that is, the group that fesis lower for
the same criterion performance.

A finding of test bias does not, by itself, carry a clear
recommendation for action: Is it best to abandon testing
altogether in that situation? To scek tests that may
be somewihat less biased, and to use them even if they
are cumbersome, expettsive, or time-consuming for
example, job-sample or (raining-zample types of testsi?
‘I'o make allowance in the selection process for score
differences? T'o offer practice, coaching, or t-aining? To
find some other alternative? It goes without sayving that
the optimal courze of action is even less clear-cut when
bias is suspected but has not been denionstrated em-
pirlcally. In a statewent on the interpretation of sat
scores for the disadvantaged, the College Roard 1 1965b,
p. 10y pointed out: “Pending further study now under
way, however, schoslsand colleges can only be cautiomed
against making the usual interpeetation of AT scores
when comparing an educationally disadvantaged stu-
dent with geoups of students who are not similarly dis-
advamtaged.”” Since the publication of this statement, a
number of studies of bias on the sar have been con-
ducted and reported. Some of these studies are sum-
marized below, "Fhe sections that follow will consider at
sex ditferences on the sar. bocaltural ditterences, il
v the appropristences of the <ag for students with very

high or very low scores.

Newedifforonees

The psychometrie literature provides ample documenta-
tion of sox dhiflorences inmentad aluhiv, Aontion has



generally nct focused on the question of overall superi-
ority for either sex. Instead, ntcst interest attaches to
the determimation of differential patlerns of ability.
This focus feems an appropriate one, since the presence
of differences yer se is, as was noled earlier, no guaran-
tee of bias.

As a matter of hislorical interest, findings on sex dif-
fersnces for candidates on the rirst sarT ever offered —
June 1926—will be summarized here. Brigham {1932,
p. 334) found that girls were significantly superior lo
boys on the test as a whole. The sample was a group
nf 921 boys and 578 girls who had completed nine
subtests, The means on the total test were 513 for the
girls and 494 for tlie boys who were {ested on that date.
(It may be recalled that separate sat-verbal and sat-
mathemalical scores were not reported until 1930.)
Analysis of individual subtest scores showed differences
in the expected direction. Boys had a significant ad-
vantage on Arithmetical P.oblems and Number Series
Completion while girls had an especially large and
significant advantage on Artificial Language, Antonyms,
and Paragraph Reacing. Raw score means and stand-
ard deviations are siown below for the nine subtests.
All of the differences in means were statistically signif-
icant except those on Definitions and on Analogies.

Boys Girls

Sublrst (N = 921) N = 578)
Definitions M 1609 16.48
sD 4.03 3.77
Arithmetical Problems M 814 6.44
sh 2.71 2.30
Classification M 4208 13.85
sD 4.32 3.87
Artificial Language M 1839 22.33
sH o 5.78 5h3
Antonyms M 29.80 33.35
S 7.57 6.29
Mumber Scrics Complition M 10.70 9,98
S 343 2.56
Analogics M 23.84 23,61
sD 5.79 5H.32
Logical Inference M 2103 2316
sD 6.56 5.35
Paragraph Reading MO25.20 2827
sD 6.99 6.20

On the first form of the saT on which separate verbal
and mathematical scores were reported-— June 1930~
girls did better than boys on verbay, but boys were
superior on mathamatical. Verbal means were 318 for
the girls tested on that date and 187 for the boys.
Mathematical means were 481 and 510, respectively
(Brigham, 1932, p. 373).

Mote recently, it has been found that boys and girls
do about cqually well on sat-verbal hut that there is a
substantial difference in favor of bovs on sat-math-
cmatical, Changes Lhave boen nade in the content of
the sat-verbal over the yvears, but no ontent changes
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have been made that wouid tend to account for the
differences between recent findings and those char-
acleristic of earlier years. In a siudy carried oul in the
fall of 1966, the saT means for a random sample of high
school seniors in the United States were found to be as
follows (College Board, 1968, p. 23):

Verbal Mathematical
Seniar Boys 390 122
Senior Girls 393 382

It should be stressed that the above figures are
estimates for all high school seniors, not solely for those
who take the saT. Scl olastic Aptitude Test candidates
are a select group, and the consideraticns that deter-
mine why some sludents take the sat and others do not
may not operate identically for boys and girls. It is of
some interest therefore to find that candidates show
about the same pattern of s2x differences as the general
group of high school senjors; the candidates, however,
do have decidedly higher means. For example, mean
scores for all senilors who took the sat from May 1967
through March 1968 were as follows (College Board,
19G8, p. 24):

Verbal Mathematical
saT candidates — Senior boys 463 510
saT candidates — Senior girls 164 166

‘I'he fact that the reported sat-verbal scores turi out
19 be equal for boys and girls docs not, of coutse, prove
that the boys and girls in this group, or boys and girls
in general, are equal in verbal ability. As Coffinan
points out, "It ix well known that women tend to make
higher scores than men on lests of verbal aptitude.
Therefore, if men and women make comparable scores
on a lparticular} test of verbal aptitude, one is likely to
suspect sonle bias in the sampling of eitier men or
women or both. On tne other hand, consider the pos-
sibility that the obscrvad differences in favor of women
may be a function of their superiority on sonie of the
questions i the test and not on others. If =uch be the
caxe, and if the test constructor is notl awarc of which
#tems are producing the differences, he might at some
point construct a test form which produces essentially
cquivalent scores for men and women even though
there is no bias in the samples of people.” (Coffman,
1961, p. 117.) The main task for the fe~t constructor iz
to develop content specifications that will insure a
reasonable sampleof relevant tasks. Once such specifica-
tions have been developaed, the problem for test con-
structors isnot simp!s (o remove the cdvantage aceruing
to a particular subgroup. “Rather, the problem is to
identify any special sub-categories of items which con-
tribute special weightt to such differences o5 do show
up so that speciications may be written which will
insure that successive forims of the test are parailel.”
Coflman, 1961 po 1150

B s tudy comparing men and women swho took the
some Sar-vorbal ety Coftaan found that total wores
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were virtoally identical (Coffman, 1961). He made a
distribution of differences between item difficnlties for
the two sexes. Inspiction.of the items prodacing the
greatest sex differcices confirmed test constructors’
expeclations. Item: dealing with “people’” favored
women: items dea' ng with science or business—or,
more generally, wit!, “"things”—favored men. Coffman
goes on to suggest that, “In our culture, mcst of the
words related to ‘pople’ are likely to be considered
generw.l and thus to h2 chosen for use in a verbal aptitude
test. In conirast, a4 considerable number of words
related in ‘things’ are likely to be considered special-
ized and thus (o be lef* oul of a verbal aptitude test. If
words related to ‘people’ are easier for women and
words related to "Lhirgs’ are easier for men, is it pos-
sible that biases in the samipling of vacabulary may
account for the reporled, superiority of womnen in
vetbal aptitude?”’ (Coffman, 1961, pp. 123-124.)

What should test constructors do on the basis of
such information on sex differences? Coffman suggests
that “if the differences which appear in response to
aptilude test items are relevant for the performance
one wishes to predict, then items showing differences
should remain in the test; il the differences are not
relevant, then items showing differences should be re-
moved from the item pool or controlled at the point of
test assembly to insure optimam weighting in the tes(.”
(Coffmat, 1961, p. 124.) The policy of controlling the
weighting of various types of content is basic to the
operational procedures used in the construction of
College Board (ests. Coffman’s statement serves to
emphasize a point stressed earlier: Bias should be
evalualed not in terms of score differences or item
stetistics bul in terms of test relevance. By thiscriterion,
a inost important consideration is the comparalive
validily of the test for men and women; or, more pre-
eiscly, examination of the question “'Is che same regres-
sion system appropriate for both?”

An carly summary of Abelson (1951} is pertinent
despite the faet that it involved both the Psycholgical
Examination of the American Couneil on Education
(acg) and the saT. Abelson brought together results of
seven validity studies in which prediction was com-
pared for boys and girls al the same coliege. (Com-
parisons of boys al one college with girls at anether are
likely to e so confounded by intercollege differences
associated with factors othor than sex that they would
shed tittle light on the question of comparative validity.)
Data from the seven studics were reanalyzed to deter-
mine whether (he standard errors of prediclion were
identical for boys ond girls. Comparisons involved
predietions based on the (est alone, on high school
record alone, and on a best-weighted combination of the
test with high school record. Ty pically, it turned oul
thot the error of prediction was stnaller for girls than for
boys. Surcly any atlampl to commare the relative pre-
dictability of boys and girls' grades will have to consider
that girls tend ta take different courzes than boys o
that criteria in the two cases are dilferent.
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A more recent summary of studies of the relative
predictability of boys and girls by Seashore (1962) is
entitled simply: ““¥omen are more predictable than
men.” The conciuvsion drawn by Scashore is further
supported by the work of Stanley (Slanley, 1967;
Stanley and Porter, 1967), who found that sAT-v and
saT-M predicted freshman grades at non-black ~olleges
in Georgia signifieantly better for girls than for boys.
No significant differences in predictabililty were found
belween boys and girls at black colleges. The following
section contains additional reference to the Stanley and
Stanley-Porter data.

Cultura. differences

There is a great deal of public and professional intevest
in the question of the appropriateness of standard
American Lests for subgroups of candidates with back-
grounds unlike those of the majority of eandidates.
Because of the heterogeneily of the College Board test
popuiation, it would be possible to identify a large
number of subgroups for which the test might be pre-
sumed inappropriate. Most research studies, however,
have focused on but a few of the possible subgzroups—
for example black Americans, students from other
countries, and students whosc native language is not
English. The latter two groups are, of course, over-
lapping.

As noled carlier, comparison of means--however
interesting it may be for ils own sake—reveals little
about the fairness of a test for particular groups. Such
comparisons provide some clues as to the appropriate-
ness of the test in terins of difliculty —for example, the
mean score for a group may be so near the limits of the
range as lo preclude cffective discrimination among
~andidalcs. This aspect of test appropriateness will be
treated in the section on extremes of the score range,
National surveys of SAT scores for whiles versus non-
whites have never been made. The Coleman report
(19G66) with its extensive scat data for twelfth graders
is perhaps the clogest approximation to such a survey.
Nevertheless, comparative dat-ton the =aT are available
for sclected groups. For example, separate sat distribu-
tions have been puablished for blacks and whites in
the Universily System of Georgia for a nuinber of vears.
Results for foll 1963 eatrants will serve as an illustration
iHills, Klock. and Bush, 1865, pp. 5, T

Yohite Black
Meale Female  Male  Female

Number of Students 1.458 2,677 371 528
sAT-verbal Mean {19 412 268 263
D 102 93 52 51
sar-mathematical Jtoan 503 138 310 297
=D 106 87 52 44

1t ~houdd be hept i mind that these figures apply
only 1o 1963 entrants in the University Svstem of
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Georgia: +hey are not based on all college entrants, on
all high school graduates, or on all Blacks ard whilcs
in Georgia.

Studier of the validity of the sar have been carried
out for each institution within the University System
of Georgia (Hills, et al., 1565). Thus, it is possible 1o
compare validities obtained al institutions attended by
blacks versus those obtained al institutions atiended
by whites Unfortunately, such comparisons are far
from decisive in assessing possible bias in the sat; for
example, colleges are likely to differ from each other on
a number of characicristics other than the ethmic coni-
position of the student bodv. At the same time, com-
parison of validities does provide an indication of the
appropriateness and relevance of the sar for the col-
lezes under consideration. Accordingly, il may be
useful to cite a few summary figures bas- 7 on validity
studies of the 1963 entering groups in € gia. Using
data for four-year colleges only, il turns out that a
best-weighted combination of saTt-verbal and math-
emaltical has a median validity of 465 at three black
colleges based on a total of six student groups, three
groups of mules and three groups of females. By com-
parison, the median validily was 50 for 16 student
groups at nine colleges attended by whites. These
results were obtained despite the fact that the black
groups were considerably less variable than were the
white groups, Female vihites were far more "“predict-
able” (that is, female groups showed higher r's) than
male whites, male blacks, or female Blacks, who
differ little from each other. The median of the standard
errors of estimate was .50 for black groups and 56 for
the white groups. ¢In interpreting these standard
errors, it may be useful 1o koow that criterion grades
were on the scale A = 4, B = 3, and so forth.: Even
without rigorous statistical tests. i1 secins rcasonable
1o conclude that the sAT was about cqually appropriate
for blncks and whites in the University System of
Georgia.

Perhaps more decisive in the evaluation of hias are
studices comparing white with black groups at the same
college. As might be expected, College Baard colleges
with black subgroups sufliciently large for statistical
comparison are rare. Cleary (1868) was able to find
three enlleges for such a stady; however, at two ot the
throe. adequate data were available for fower than 100
blacks, In this study, bins was assessed by comparing
the regression system for the black and white groups
at each of the three volleges. It turncd out that there
was no significant difference between the regression
sy~tems for the black and the white groups at two of
the three colleges, Ina predictive sense, a0 given score
meani about the same thing for members of both
groups. In the thind college, there was o significan
difference bhut opposite in direction from what is often
hypothestzed: on the average, at this coltege o hlack
with o particalar a1t score actually obaned Sightly
ower grades than a white student with the ~ome ~core,

Anaother approach to thie study of hiasas i iz nlated

O
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to cultural differer ces involves an analysis at the item
level. One method for studying bias at the item level
mvolves graphic procedures. This method has iLs roots
in the work of Tlurstone in the middle 1920s. A test
is adniinistered to two groups and a difficully index,
converled {o a nornalized scale (for example, to the
“delta’ seale; sce Chaplers 1, I, and 1113, is computed
for each of the items in the test. A bivariate plot of these
normalized indices is then made, referring one of the (wo
groups 1o the abscissa and the other 1o the ordinate.
If all items are of equal difficulty for the two groups,
then all points lic on the 45° line from the origin. Any
item that is easier for one group than for the other is
displaced from the 45° line. The degree of similarity of
the backgrounds of the two groups will influence the
amopunt of cohesivencss, that is 1o say, the degree of
correlation represerted in the plot. For example, the
correlation between item difficulties for two randemly
different groups is likely to be as higa as .98 or even
higher. Visual inspection of such plots taken from wwo
culturally different groups somelimes reveals items
that deviate markedly from the cluster and give evi-
dence of item-group interaction. These outlying items
might be considered biased items; yet an absence of
such outliers does not exclude the possibility of bias
with respect (0 a criterion external to the test.

Cleary and Hilton (1988) carried out a study of psar
items based on twelfth greds students classified by race
and socioeconomic status. They defined bias thus: “An
item of a lest is #aid to be biased for members of a
particular group if, on that item, the members of the
gronp obtain an average score which differs from the
average score of olher groups by more or less than
expected from performance on other items of the same
test. That is, the biased item produces an utcommon
diserepaney botween the performance of members of
the group and members of other groups. In terms of
the analysis of varianee, bias is defined as an item x
group ifcraction.” (Cleary and Hilton, 1868, p. 61
Results of their analysis showed that there are fow
items with an wicommon discrepancy between the
perfmianee of Dlack and white students, and most
of them are items that are exeeptionally diffieult for
both races, so that scores on them are especially affected
hy guessing or omissions. Coffman (1084 summuarizes
a nunber of studies of biaz at the item tevel and indi-
cates how significant finding= lead to changes in the
procedures for developing tests,

Dne group of exploratory studies of non-FEaglish.
specking candidites has been diveeted primaridy toward
the collectiom of nonmative-type information i Howell,
1962 Howdl, 1963 Hlowell, 19610, Such studies are of
considerable interest not only because they vield per-
tinent information about special candidate groups bat
also becnuse they add in identifving those caadidate
proups whose seores shoukd be subjected o furtber
‘IHul_\ ~i\'.

A stady by Cothnan 196340 evaluated the u=eful-
nes< af the p=AT ax 1 sereentng dovice for African ~lu-
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dents applying for scholarships at American umver-
sities. Large groups of candidates were tested—300 in
1859-60, about 1,000 in 1960-61, and over 3,000 in
1961-62—but only a small number of scholar hips wcre
granted—24 the first year, 216 the sccond vear, and
227 in the third year. The fact that the award winnoers
were dispersed among more than 1t colleges hampered
an evaluation of the test. It was noted, however, tlat
relatively few students had academic problems. It was
possible to locate 60 pairs of students, beth members of
earh pair having entered a similar program at the same
college. In the subsel of students for whom saT-verbal
scores and grades were available, the higher-scoring
student had received highei grades in 28 cases and
lower griades in 25—a chance difference. In the subset
of sludents for whom sar-mathematical scores and
grades were available, the higher-scoring student had
received higher grades in 33 cases and lower grades in
15 cases. This latter difference was significant at the
five percent level indicating that the saT-mathematical
score had prediclive validily beyond that used in
placement.

In addition to sludies like those alrcady carried out,
other types of studics are needed- - for example, studies
aimed at determining howw an ohtained ¢ ore should be
adjusted before making acaden:ic predwciions for per-
sons with different language backgrounds who are
applying to American colleges.

A somewhat different questic o in the vreq of cultural
differences conceras the value of the sat {or prediction
in institutions in other countrics nd cultures, (Note
that this question does not . 1, -eriv itself with the inter-
pretation of SAT scores for moyabers of different cultures
applying to American institations and comipeting with
Ancrican students.) A study of the effactivencess of the
SAT in sclective secondary schools in England provited
some limited evidence on this point (Fremer, Coffmin,
and Taylor, 1968). Resulls of (his analysis su; geste d
that the sat did yield reliable measurement tor the
British groupz. Some ite ms were relatively mu re difticult
and others relatively less difficult for the RBritish stu-
dents thun for American candidates: at the same time, it
turncd out that the British students on the whole
performed very well on the sar. Further, the st
appeared to be an cffective predictor both of rank-in-
class and of prades on essay examinations. Those results,
of course, permit no broad gencralizations on the rela-
tive performance of Bridsh and Amcrican students nor
do they tell anything about the relevance of he sar
for British students seeking admission to Amcrican
universities. What they do indicate is thal the sAT can
have considerabte value in quite a different setting from
that for which it was deviseu.

SAT sewres at e crtrames of the score range

Problems of mea~uroment at the extromes of the a1
score stale were considered brictly in this chaptor in

ey
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conrection with the summary of the Multi-Level study.
There, an experiment involving a two-level test system
was described. Such a svstem, it wili be recalled, offered
only a negligible advantage from the standpoint of
validity or reliabilily. A number of questions on the
subject of testing at the extremes were bevond the
scope of the Multi-Level study. This r2ction, therefore,
will look at some of these other questions bearing on the
cffectivencss of the sAT for students with extremely low
or extremely high scores.

Extreme lows—-The properties of so-called below-
chance scores have been the subject of considerable
altention. (When formula scoring is used, as with Col-
lege Board tesls, the expected value of a chance score
is zero and below-chance scores are taken to be nega-
tive.) On theorelical grounds, the inlerpretation of such
scores is somewhat perplexing. For examyple, CIif {1958,
p- 615) makes the point that the psychologist who must
inlerpret individuals’ scores may decide to ignore score
differences near the chance level since such differences
are frequently due solely to lucky or unlucky guessing
or to massive omissions. This point is consistent with
Gulliksen's suggestion that one should not interpret a
score that is within oue or two standard deviations of
a chance score as aignifiying any knowledge of the sub-
jeet matler of the exarninaticn (Gulliksen, 1950, p. 263).
On the other hand, T.evine and Lord have made the
point that “Negalive scores are bound to have some
discriminating power, if only because an examinee
whose true score is - 10, say, is less likely 1o obtain an
actual score of —3 than is an examinee whose true
score iz i 1." {Levine and Lord, 1958, p. 7.} Levine and
Lord have also poiated out other factors that might
lead : student 1o obtain negative score... For example,
hecan-c of careful test construction, distractors may
consizlently appeiar (o a misinformed student to be more
Pausibth: than the correct wiswer. Also, negative scores
“nay represent a fack of test sophistication rather than
unluc’ v oguessing.

Scveral stuc.es of (he discriminating power of nega-
tive scores will be cited here. Levine and Lord (1958)
carried out a study in which they evaluated a new
dizcrimination index that was designed to measure a
test's effectiven-ss at different score levels. This ctudy
involved the & ministration of two lests lo the same
gronp of examinees: the first test was a relalively difli-
cult one on which many examinees obtained negative
scores; the second wis at about average duodiculty tor
the wroup. When checked against the sevond test. the
difficalt test did show discrimination in the negative
score range, In fact, s vappreciable difference was found
between the disevimination in the negative score range
and that for the rest of the score range.

Cliff's study of chance-level seores vielded somervhat
lessclearcul results (CLitr, 19580, In this study students
were given =CAT and an equating 1ost closely similar to
SCAT, On the basiz of seat scores, the groopowas divided
into chanee-b vel and above-chance-level subgroaps,
and the regression of the cquating teat on scap was
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determined for cach subgroup. As CHIf points out, “'If
scores at, or below, the average chance score represented
the perfermance of students with no knowledge of the
subjecl matter, who were merely marking alternative
responses at random, one would not expect these scores
Lo relate to anything.” (CIiff, 1958, p. 613.) As it hap-
pened, results were not consistent for the college-level
and high school-level scar. On the college-level sub-
icsts, the regressions for the chance-level groups were
sipnificantly diffeient from zerg and did not differ
significantly from those of the above-chance-level
groups. However, for the nigh school subtests, the re-
gressions for the chance-level groups were not signif-
icantly different frem zero. In other words, chance
scores on the college-leve] scaT were predictive of per-
formance on an independent measure, but chance
scores on the high school sr 1 were not.

Angoff (1964) rcanalyzed data from the Mul.i-Level
studv in order to cxamine the pvroperties of chance-
level scores. Specifically, the reanalysis involved the
regression of the narrow-range low difliculty test on the
broad-range fest. As it turned out, the regression was
less steep at the lower end of the score scale. Interpreted
at face value, this finding would suggest that negative
scores werez not as discriminating as other scores; diff-
ferences among examirces who score in the "chance”
region may be smaller and presumably less dependable
than are the differences among examinees who score
in the non-chance region. As Angofl makes clear, haw-
ever, the interpretation of these results is not without
complication. One good possibility, for exa:nple, is that
the findings simply reflect the “floor” cffect on the
criterion o=t that is, the flsor on the criterion taight
be sn high that it obscures discrintination among low-
scoring exaniaces, If such were the cas, the obtained
results would not be censidered relevant in demenstra-
ling the validity—or lack of validity —of chance scores.

Beldt 1968) used data from the May 1964 adminis-
tration of ihe sAT 10 carry out his "Study of Linecarity
and Homoscedasticity of Test Scores in the Chance
Runge.” Pretest data for sa1-v and sAT-M were used to
rank th items in these tests for difticulty. Broad range
subtests were defined as those items with odd ranks,
vielding a 45-item verbal test and a 30-itan mathema-
tics test. Ditlicult subtests were defined as those even-
ranket items withe item difficulties lower than 40,
vidlding a 19-item verbebtest and o 16-item mathematios
te~t, The 103,275 answer shieets stored on magnetic tape
were then rescored for the broad-range and ditlicult
sublest -, using formula scoring (R-W 1 and defining
shance scores o negative or zero formuola scores.
Scattirplots of the scores on the d'flicult and broard-
ronge teats were prepared for both the verbat and (he
mathematics tests, The variances of the arrayvs of
broad-range subtest teores for cach levet of the diflicult
subfoat seore were tested for equality, and the hype-
theses of homoscodasticity
Jected, Array varianccs increarod from higher negative

cgual-sarinnee: wer .

to lower pegative mnd Tow positive ~cores. then des
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creased toward higher positive scores, indicating more
accurate prediction from the very low (high negative)
and very high scores on the difficult test and less accu-
rate prediction in the vicinity of zero formula scores.

Despire the statistically significant findings indicating
nonlinearity of the regression of the broad-range test on
the difficult test, Boldt (1963, p. 7) concludes that
.. . over-all linear relationships can be expected to
hold in general except for slight erratic fluctuations and
a minor bending at the extremes,” This general linearity
cven in the chance region suggests that the scores in the
so-called chance range do not stem from random pro-
cesses. Each successive score on the difficult test is
associated with a higher mean on the broad-range test.
This basic linecarity definitely does riot hold for the
regression of the difficult test on the broad-range test,
in which case a systematic curve throughout the test
range is observed. The part of this curve that lies in the
chanee score region is quite flat, indicating that chance-
level scores on the broad.range test would not have
much value for predicting scores on the difficult test.
Perhaps this finding can be attribuated to the fact that
students who score yvery poorly on a test that contains
some reasonably easy items are not able enough to be
misted by carefully selected distracters on difficult items,

Hills and Gladney (1968) irtvestigated the usefulness
of below-chance sar scores in predicting college grades.
Test and grade data were obtained fromn 667 students
whe entered three predominantly Negro public co'leges
in Georgia in the fall quarter of 1966. These students
hiad mecans and stamdard deviations of 274 and 54,
respectively. in sat-verbat and 305 and 53, rospectively,
in sar-mathematieal, TC was possible 1o determine con-
veniently for 601 students the Hrmula seore correspond-
ing to their College Board scaled score nnd to define for
cach text four groups for subsequent analysis:

Group 1. Students scoring below chance Jevel on the
test

Students scoring immediately above chanee
level, Group 2 was chosen io be equatin ~ize
to Group T with the same mnnber of ~tizdents
taken from cach of the three colleges

Group 2.

Students scoring at the top level of the test.
Group 3 was chosen to he cquil in size to
Groups I and 2 and with the same number of
~tudents {rom cach of the three colleges

Group 3.

All ~tudents scoring ahove chanee fevel on
the test

Group 1,

The correlations between test seores ana grades were
abitaindd for each of the four groups.nd adjustment < for
restriction of range were appliod 1o the corrclations ta
e~timate the calready-hnown correlitions for the total
group, The cstimates of the correlitions hetween test
~cores and grades for the total group that were obtained
from the helow-chanec-hovel amd inmedigely aboye-
chnce-lovel prospewore seviousdy in creon, o brge
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and negative in some cases {—.51, —.52, —.81, for
example), while the population values were all sub-
stantial and posilive (4.31 to -+.50). The estimates
obtained from the high-scoring group and from the
total-above-chance group proved to be generally sound
ones. ‘The exceedirgly small standard deviations of
scores for the chance and near-chance groups, relative
to those for the total group, led to very large and there-
fore highly inaccurate adjustments. The authors report
that scatterplots of grades and scores were generally
linear even in the charce region. They did not show a
pattern of flatness in the chance region followed by a
rising line above chance, such as one might expect if
the chance scores resulted from random test-taking
behavior. Tests of the similarily among the standard
errors of estimate and among the slopes and intercepts
of the regression lines for the various samples showed no
significant differcnces, leading the authors to the con-
clusion that chance-level test scor s are not significantly
different in their prediction of college grades freniabove-
chance test scores (Hills and Cladney, 1968). It would
appear, then, on the baxis of the combined evidence of
the various studies summarized here, that chance-level
scores do not behave much differently from above-
chance-level scores, especially in the prediclion of an
adequate criterion.

Supcrior Students—1U is somelimes claimed thal t..e
very nature of most objective tests is such that the
unusually brilliant, imaginative, or perceptive student
is disadvantaged by the test and may. in fact, cain
lower scores than his less able fellows. I true, this
point would raize an overwhelmingly important issue
because of the special concern te identify—and most
certainly not to overlook—the truly superior student.
As AngofT puts it, the obvious question is "Can the saT,
constructed as it isfor a diverse and heterogenous popu-
lation, alzo do justive to a narrow band of highly able
candidates?” (Angofl, 1965, p. 2.)

Summarics of pertinent research on this problenm arc
available in the articles ""The College Board sat and the
Superior Student™ tAngoff, 19657 and ""Are Aptitude
"ests Valid for the Highly Able?” «Cluuncey and
Hiltor, 1965.)

One question thiat has been ins estigated concerns the
relative cffectiveness of a narrow-rin-ge, high-level test
as compared with the broad-range tests 1ow in use.
1See discussion of the Muelti-Level study on pages 155
156.) I wi'l be recatled that while the narrow-risnge test
did provide somewhal better discrimmation, the ad-
vantages appeared neghgible swhen viewed in the light
of problems inherent in a multidevel testing situation
tArgofl and Huddleston, 19580,

Another approach to this question ‘nvolves analysis
at the item level: that i<, verfornmance on ndividual
items i< investigated to determine whether o not cach
item may be considered unfair’™ to the superior stu-
dent. An item analysi<of this type. based on more than
160,000 ¢andidatcs, was undetaken for the May 1968
a1 Lord, FES L In s analy i<, Lord dctermined for
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each item the pereentage of people at various levels o
ability who answered the item rorrectly; for this
analysis, "ability” was defined as total seore across all
items on the test cxeept the itemn under consideration.
Plots of pereent cortecl versus ability level were then
checked for irregularities at the upper erd of the scale.
For the 90 verbal items and the 60 mathematical items
in this analysis, no imr rtant irregularity was observed.
Thus, the analysis did rot support the view that the
brightest studenls were disadvantaged as compared
with the less able students. Of course, the absence of
evidence of irregularities for the items in this one form
of the SAT is no guarantee that such irregularities never
occur. Jn the other hand, in view of the evidence of
parallelism for different forms of *he SAT, . scems safe to
concliide that such irregulari leswould ocer ronly rarely.

As Angoft points out, there may be a logical weakness
in an ilem-study design such as Lord’s thal ecasls
doubt on the meining of the results, If the total score is
indeed biascd toward the mediocre student, then the
imonotonic relationship of the items with tolal score
doos little more than demonstrate the internal consis-
teney of the test (Angofl, 1965). To escape fromn this
logical circle, then, it is necessary to know the relation-
ship of the total test score (o some valid criterion ont-
sirle the test, such as aecademic record. If total test
score shows the same degree of relationship to the
criterion at the high end of the score scaie as at the low
end, the test as a whole would presumably not be con-
sidered binsed against the superior student. Chauncey
and Hilton (1965) and Angoff (1965) report on a study
by Whitla that bears on thispoint. Whitla found that the
relationship of SAT scores to grades earned at Harvard
wax no different for the highest levels of ability than for
intermediade levels; that is, the relationships between
tost scores and grades were linear throughout the range.
The fact thet there is no 'dip’” at the upper end makes
it scem unlikely that the superior student is at a pardi-
cular disadvantage on total sart score relative to per-
formance in college. Thus, Whitla's results, which
support thie validity of the tofal score for superior wlu-
dents, point up the importance of Lord’s results on the
propertics of individual test items.

Curricwlion chenge and diversity

Each vear hundreds of thousands of secondary school
students take variows College Board Avhievemont Tests,
These students represent all parts of the United States
and indeed sl parts of the world. Some students use
quite modern textbooks and stady nnder teachers who
are in close contact with the very latest curriculum in-
nos ations, Other students use traditional textbaoks and
tudy under teachorsswhohave, at most,marginal contact
with curricubar changes occurring over the past several
vears, There heve alwayvs heen differences inapproach
and cmphasis within the sabjeeCmattor areas, hat the
postSputnik co hos been an cry of cspecially wide-
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spread and dramalic change. The National Science
Foundation, for example, has sponsored new secondary
school science and mathematics courses thal have had
a greal impaclt on schools.

In spite of the diversity of course offerings wnhin
subjeel malter areas, all students of a particular subject
usually take a common examination. The question that
naturally arises is: How could this one examination be
equally appropriate for all students, given the diversity
of backgrounds among the group of students laking
any one {est?

The problem of preparing achievement tests for
beterorencous groups is not a new one, 11or is il one Lizat
is peculiar to the College Board. It is, morcover, mal-
ogous to the problem of developing aptitude tests that
are to be used with helero, eneous groups. Efforts to
deal with the problem have resulted in a set of standard
operational studies that follow certain established
procedures. Although these procedures have already
been summarized in Chapter I11, an additional review
is offered here in the context of a discussion of the ap-
propria‘eness of the Biology, Chemistry, and Physics
Achievement Tests for students from viarious curricu-
lums. A number of comparisons were made between the
scores on a given science Arbicvemernt Texo of 1wo
groups of students following two different curriculums
who were cqually able in tertus of science ability as spe-
cirlly defined and measured, ana in terms of scholastic
aptitude as measured by the College Bourd saTt. Kach
analysisemplayed, as 0 measure of the particular science
ability, a eollection of about 25 questions on the rol-
evant test judged by about 10 teachers of relevant
courses to be highly approprinte fer their students.
These questions provide a measure of science ability
that could reasonably be assumed to be free of currieular
bias

Scores on the Achievement Test were subjected to
an analysis of covariance, using as control variables
scores on the saT and questions in the Achievement 'Test
that were judged appropriate for hoth groups. The
covarianee analysis viclded the mean scores: on the com-
plete Achievement Test 1o be expected of two groups of
students equal in ability cas defin-d ey hut who had
studied different courses,

A Vrge number of such analyses were carried oul
starting in 1962, and plans called for <uch «tudies to
continue until it was no longer possible to distinguish
subgroups with different curricular emphazes, The 12
differences in expected mean scores resulting from the
analyscs of test editions given in 1966 are particularly
worthy of nole. Four of the differences were statistically
significant at the .05 Jevel: cight were not, Six of the
differ nees were positive and henee indicated a bias
against students of the more traditional curricntums;
six of the differences were negative and henee indicated
a b against studenty of the newer curriculuns, Sinee
the diffcrernes were small (11 points or les=s o the
College Board ~cale Csince onhv a third of the diflorenoes
sore statisticaliyv significant, and since the ditforances
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did not consistently favor one type of cuvriculum over
another (half of the differences favored the newer cur-
riculums and half favored the mere traditional curric-
ulums, it was concluded that the three 1966 science
Achicvement Tests as a whole were not markedly biased
toward students of the more traditional and against
stedents of the newer curricutu-asan high school science,
or vice versa.

Dmpact of wew physics eurriculums

The development of a new physics courze by (he
Physical Science Study Commilttee had an immediate
cffect on the College Board's Achievement Testing
nrogram. Ferris (1962, p. 113-114) reports that, “Those
of us whe had been involved in the development of the
pssCc course were convineed that its content was so
different from that of traditionally taught physics
courses ad the high school level that students electing to
take the College Board Physies Achivvement Test
would be at a distinct disadvantage because of differ-
nees it emphasis and substantive course content.’”
Accordingly the College Board authorized a study of
the performance of Pssc siudents on the Physics Test.

In March 1958 the first group of pssc stu-dents took a
conventional College Board Achievement Test in
PPhysics. This group received lower scores than would
have been predicted from their scores on the sat. The
inference was made that the conventional College
Board Physics Achievement T'c * wis nol an adequalte
nrcasure of achievement in a psse physics course. 'The
Board’s committee on examination~ then authorized
the con Jdruetion of a gpecial pssc Phyvsics Achievement
Test, the pssc Physics Tests were ¢ nstructed and
offered in March of 1959, 1960, and 1961. Some indica-
tion can be oblained from Ferris® (119600 article T
ing for Physics Achievement,” of the principles and
practices employed in the development of a phy
for a 'hysical Sciences Stedy Committee Phy sics course.

The prsse Physics Pests provided psychometrically
adequate measuies of achievement in psse courses but
these tests raised two new problems, One problem was
that of the comparability of scores from the ps=c and
the conventional phy=ics tests. Thae other problem was
that of confusion, causing students to take the inappro-
privte examination. In order to diminate the problems
related to the separate test situadion, the College Boand
Committee of Examinersin Phyvsics determioned to pre-
pare asingle test that would be appropriate for students
in both the psEe and conventional courses.

Foraoff (1962 discussex the sleps laken by the
Committee of Examiners in Physics in developing a
single physics test for both physics coutses. The Physics
Test had beon evolving steadily, hofore the psse currea-
tum was introduced. in the dircetion of increased em-
cquestions which not only asked about
imporiant physics concepts but atso attempted (o

ost-
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cvaluate students’ mastery of important seience abili-
ties: the ability to identfy the key question ina problem
stluation, the ability to scrcen hypotheses, the ability
Lo select appropriasy experimental procedures, and the
ability to draw justi‘ied conclusions ., .7 (Fornoff, 1962,
p. 19.) The committee members proceeded to accelerate
this evolationary pattern by writing scts of questions
based on some situations involyving concepts taughtl in
all physics courses and other situations involving con-
cepts less widely taught. The situations for less familiar
concepts conlained enough information to allow able
physics stadents to aimswer the questions. A total of 160
items were tried out in 20 sccondary schools, half of
them (eaching conventional physies and half pssc
courses, An experimental test of 65 items was assembled
using the pretest results to obtain questions of about
the same difficulty for students in both courses. In
order Lo obtain a large enough group of items, some
questions were included that were more diflicult for one
group, but these were balanced by other itams more
difficult for the second group.

The 65-item experimental phiysics tesl was given in
30 schools shortly after the March 1960 administration
of the College Board tests. Half of the schools offered
conventional physics courses and the other balf pssc
courses. ‘The results from this experimental administra-
tion indicated that the single physics Lest was appro-
priate in content and difhieulty level for both groups of
students. Comparizons were made of the scores of stu-
dents who took the experimental test and either the
conventional or the pssc Ce'lege Board Physies Testin
March 1960. High correlations were obtained betwcen
scores on the conventional test and the experimental
{est and between scores on the psse test and the ex-
perimental Lest.

Separate correlations were also obtained for ench
scnool between scores ol the experimental (2=t or one of
the Cellege Board Physics Tests and scores on midierm
examinations given by the schools. AH three tests
proved to be equally effective as predictors of midterm
grades, and the coellicients obtained wore as high as
those reported for other phyvsics tests in current use.
These correlatims confirmed the committee members
judgments that the experimental test would he as ap-
propriate a measure of the type of achievement they
considered important in higih schiool physies as the exist-
ing College Boird Physics Tests,

In an additional anabysis of the experimental physics
te~t, also reported in Fornoff 119625, the experimental
phveics test was reprinted with a new name, Scivhee
Aptitude Test, and aamini~tered o a group of 300
chemistry students who had nat taken physics. 'The
mean eore of 30 phveies stadents from comparable
schools wis comsiderably higher than the mean score
of the chemistry students, indicating that the experi-
mental test measured something more than general
scienee aptitude.
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Different cognitive ¢ pproaches

Heath (1964) repogts on a study of the relationship
between physies cu'riculums and performance on vart-
o s Lests, using date, collected d'ring the 1961-62 school
year. Thicty r(\‘ld({n\\‘ sclected pssC teavhers and 49
control teachers f.,,i'“.:r two cluster samples tor Heath's
study. Fach clustes’ was comprised of students taught
by a single teacher. Among the tests that were admin-
istered to both the pssc and the conventional classes
were the Cooperative Physies Test, Form Z; the pssc
Special  Comprehensive Physics Examination;  aud
Thurstone's Concealed Figures Test (a “cognitive style”
test).

A substantial correlation {r -.55) was found between
sce es on Lhe Concealed Figiures Test and scores on the
PssC examination for the rssc group, while no correla-
tion (r- .01} was found Letween scores on these tests for
the conventionally taught group. The corretations be-
tween the Concealed Figures T'est and the Cooperative
Physics Test were 60 for the psse group and .37 for the
vonventionally taught zroup. Although the correlations
found by Heath must be interpreted with caution
isince they represent the relationship belween class
means rather than belween individual scores), there are,
apparently, real difterences between the groups in these
correintious thot may have implications for those whe
construct and those who use achievement tests in
physics. One question that arises is whether a single
test like ithe Cooprrative Pho-ies Test, or any test that
fuiled to respond (o the objec tives of botly curriculums,
would be appropriate for comparing the peeformance of
these (wo grouns. The continuing atlention of the
College Board and Ers to the absnlute and relative
performance of candidates fronn different curriculums on
the College Board Physivs Teat 1z witness to the con-
cern that continnes in this - ca and s reflected in (he
program of continuing ~tudics described in the section
on cureiculum bias in Chaptor 1L Tn addition to regu-
larly conducted analyses of covariance that are based
on the test resuits 13 students {ro the various curri-
culum approaches, separate jtem analyses are carried
oul for cach new form of cacluscionee Achievement Test
to provide feedback lor th.e professional test develop-
weat staff members and vitimately for the committees
of content specialists wo o generate and review (est

specifications and ilvms.

Ackicvomant i chaniistiy

A preeup of cheinists organizcY sder the name of the
Chiemical Bond Approach Project sy worked with
teachers of chemistry at the high school and coiloge
level in pooducing o new high school chemistry course
which was introduecd i 3939, In September 1960 4
sevond new high school chomistry conr=e was intra-
ducod devcloped Byl Chomieat Edueation M tevial
Stwedy ey Study L Faris it notes that o ~hort
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Table 6.1

Relalive ackicrenm-nt of the €BA, CHEM, and
conlrol groups on three lexts in eliemistry

Hean Moean seore Mean seore on
No. of seare on Cooperative finrd test desipnca
classes an SCAT  Chonistry Test for cachi vy
CHEM Study Group 87 37.0 31.9 25.7 (cHzM Study Final)
Control Group A
for CHEM 30 37.0 319 13.1 {cuem Study Final)
¢BA Group 69 38.0 34.3 25.8 (cBA Final)
Control Group B
for cBA 55 37.9 38.1 15.6 (cBa Final)

scholastic aptitude test given to all cHEM Study stu-
dents before they took their first course achievement
test indicated that about th-ec-fourlhsof thecHEMStudy
students were above the 75th percentile for the twelfth
grade national norms group. The remaining one-fourth
of the students ranged down to somewhat below the
mean. The cHEM Study group was clearly composed of
quite able students. Achievement testing during 1961-62
indicated (hat both cHEM Study and ¢BaA students were
attaining course objectives reasonably well. An answer
was sotght, however, to the question of the relative
perfurmance of studenis from the new courses on the
content of the traditional course. Conscequently, in a
study conducted by Heath and Stickell (1963 a
sarple of teachers from the ceM Study courses, from
the c¢BA courses, and from control (conventional)
courses were axked to participate in a rescarch study.
All students took s=cat at the beginning of the school
yvear and two specified course examinations near the
end of the year. cna and cHEM Study students took
their own course examination and an examination from
a conventional course. Students in two control groups
took their own course examination and cither a CiItEM
S{udy or a L ua examination. The .esults of this testing
are suminarized in Table 6.1, 1aken from Heata and
Stickell (1963 ;.

Since there was almost no difference hetween the
groups on the scAT scores, analysis of cova.iance was not
deemed necessary, and diree Ceomparison of unadjusted
criterion scores was made. The eny and cheM Study
groups scored signiZteantly higher on the test designed
for their course~ and significantly lewor on the test
designed for traditional courses than corresponding
contiol groups masched on geographic region, com-
munity size, and sox of teachor. Heath and Stickell note
the «lear evidence for a dificrence in course contom
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across the three curriculum approaches but point out
that their resulls arc only a first approach to assessiment
of the high school chemistry curriculum.

Culver Mililary Academy: A case sludy

A dramatic example of the problem of evaluating
achievement test scores earned by groups following new
curiiculum approaches is availabie in a report by
Stickell (1965) on the performance of Culver Military
Academy students on the College Board Chemistry
Achievement Test. Culver Military Academy intro-
duced ¢HEM Study in all chemistry courses in the falt of
1961. At the May 1962 administration of the College
Board Chiemisiry Test the Culver students attained a
mean score of 481, which represented a drop of 72
points from the mean score of 53 atteined by Culver
cliemistry students ar the previous May administration
in 1961, A study. initiated by ETs in cooperation with
Culver Academy, involved an examination of the rela-
tive performance of Culver Academy <tudents during
the period 1960-63 on the verbal and mathematical
sections of the sat, the College Board Chemistry
Achievement Test, and the College Board Linglish
Composition Test. After adjusting for differences on
verbal and mathematical seores, @ <dgnificant increase
in Chemistry Achievement Test scores was found be-
tween 1960 and 1961 (hoth traditicnal years\. and be-
tween 1262 and 1963 (both cHEM Study years, while a
significant decerease was found between the combined
1960 and 1961 means and the corabined 1962 and 1963
means, Nochanges were observed in the adjus(ed means
for the English Composition Teat over the four-yoar
perind,

The data for differences among students from differ-
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ent curriculumn approaches on the Chemistry Achicve-
ment Test showed that the amount of disadvantage for
the cHeM Study group was about 40 points at the time
(1981-62) the Cutver Academy students switched to the
new curriculum. As Stickeil points out in his report, the
decrease in test scores from the time that chemistry
was taught conventionally to the time that chesm Study
was introduced could have been due to the inadequate
represeniation of curM Study material in the test, On
the other hand, it may just as well have been due to the
newness of the course and to the fact that it may not
have been taught cifectively at the outset.

A look ahoad

It seems appropriate, during this time vvhen there are
major upheavals in educational philosophy and prac-

tice, to look to the future when there will be additianal
developmenis on the American social and educational
sceene. Some of these developments will represent minor
changes with limited impact. Others will be major ones
that will have a wide and lasting influence. In order to
keep abreast of “hese developments and to maintain {he
role of the Colle ze Board tests as a principal instrument
of access to higher education, the Board will continue
to expand and revise ils testing programs in both the
aptitude. and the achievement arcas. The possibility
that particular subgroups of students may be disadvan-
taged by the format and content of College Brard lests
will always be undcr consideration. Special studies will
continue to be cenducted, each designed to answer a
question of tmpoartance to the educational comnunity
and eachi enlisting the resources of the educational com-
munity. The types of studies summarized in this chapter
can be considered models for the kinds of studies that
will be needed in the future.
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