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Aptitude Test-mathematical section .(SAT-M) 'and the Scholestic
Aptitude Test-verbal sections (SAT-¥) was revieyed. Selected studies
of STY a2nd ITI for tests other than the SAT-M and SAT-V, and of -
testwiseness (TW)}, were included in the survey if they were judged
relevant o0 .the guestion of special instraction’ for the SAT. The
res2arch studies were reviewed and interpreted within the framework
of a score components model that prsited focur content-related and two
TW scores components, as well as test-taking confidence and
efficiencyY, that are theoretically subject to STI and ITS effects. In
additidn, examinee, item, and instructional chatacteristics were

" considered as they relate the score compénents model.’ Basic
discrepancies between negative and Positive findings were noted for

- hoth the SAT-M and the SAT-v. There wére generally resolved in favor
of recognizing meaningful STI effects for the SAT-M, but remain
awhresolved for the SAT-V. Recommendations were pade for SAT-H and
SAT-v research allowing STI effects *o be partitioned according to
examinee, item, and instructional characteristics as they apply to
selected test score components. {Author/RL)
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Abstract .
4 " n.
- ‘ﬂ
' The researcﬁ literature onf short-term instruction (STI) and intermediate-
« term instruction (ITI) for the SAT-mathematical sections and SAT-verbal
* sections was reviewed. Selected studies of STI and ITI for tests other -«
than the SAT-M and SAT~V, and of testwiseness (IW), were included in the
survey if they were judged relevant to the question of special instruction
"for the SAT. ° , ]
The' research studies wqre reviewed and interpreted within the framework '
of a score componerits model that posited four content-related and two TW
score components; as well as test-taking confidence and efficiency, that ~ ° .
are theoretically subject to STI and ITT.effects. In addition, eXa 1ee, .
o item, and instruct{gnal characteristics were considered as they relat to
the score componentls model. .
+ Rasic discrepancies betwean negative and positive findings were noted
for both the SAT-M, and the SAT-V. Thq;e were generally resolved in faver of
recognizing meaningful STI effects for the SAT-M, but remain unresolved for
the SAT-V.: Recommendations were made for SAT-M and SAT-V research allowing .
STI effects to be partitioned according to examinee, item, and instructional
characteristics as they apply to selected test =core components.

4



Introduction

This study was requested by the College Board to providé an up-to-date’
Summary of research findings'relevant to the question of special ‘instruc~
tion for the Scholastic APtitude Test. The meed for such a review lies °
Loth in tHe continued relevance of the question, and in the fact that the
n last summary was completed severalgyears ago {College Board,. 1968). ) .
Questions regarding special ins ruction for the SAT remain relevant for
geveral reasons. One reason is that the continued importance of: SAT scores
to_examihees results in a continued pressure to obtain "instruction for
the SAT," which‘in turn leads to au active commercial "coaching" enterprise
and to efforts by some public ahd private.schools to provide such instruc— -
tion. Another is that the changing make-~up of the examinee population needs
examination. It is entirely plauslble, for example, that the more advantaged
+ students represented in most of the studies cited in the College Board .
booklety, Effects QFf Coaching on ScholastichAptitude Test Scores {(most of ’
them conducted in the, 1950s), were already well prepared to do,their best
on the SAT -to a degree that cannot be assumed for an increasing proportien
of the current candidate population, particularly minority and other stu-
+ dents outside the mainstream of educational opportunity. Finally, there o,
have been studies of instruction directed either to the SAT or to closely
related tppics: such as the "coachability" of ‘verbal analogies that have
appeared since the College Board booklet was published that need to be con-
sidered in current thinking and general statements regarding insttuction 3
for "the SAI. .

- . s .
+

SCOPE OF THE REPORT \ . : 1 :

- The Yilerature review will cover two interrelated areas of study: (1) stud®
ies of short-terr instruction {8TI) and intermediate-term instruction {ITI)
directed specifically toward increasing test scores, with particular empha-

___sis on_the SAT-Y and SAT-M; and {2) studies -of testwiseness- (TW)y —--- -~ -~-—— A
that were not specifically directed to raising test scores. The review of- '
) the literature will be followed by regommendations for future research.
- Two topics will be congidered ne hat should help clarify the sub-
sequent review of the literature and facilitate the discussion of its im-
plications: the components of observed test scores as théynrelate to
questions of short-term instruction (STI) and testwiseness {(TW); and
‘definition of terms.

COMPONENTS OF OBSERVED TEST SCORES ,

Implicit in many discussions of STI and TW is the essumption that an in-
dividual*s test score is essentially a composite of the ability or

L

-
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knowledge for nhigh a person is beiag tested,.testwiseness, "error'~chance
factors in the sampling of test items—-lucky guesses--and so on. This
assump*ion is often accompanied by the bélief-that the intended "real” or ¥
"erue' score on aptitude tests such as the SAT-V ahd SAT-M is necessarily

(by definition) subject oply to gradual, lgng-term change and, as a
corollary, a distrust or suspicion of anything.that ‘might alter aptitude

, test scores in a relatively short term (i.e., STI) To put this question
in perspective, it is useful to consider the following de11neat10n of the
components of observed test scores. ..

(X3

A. "True score" componepts: e.g., verbal aptitude, mathematical aptitudE.

1. A composite of underlying knowltdge (e.g., vocabulary, elementary
algebra) and reasoning ability, developed over a long peridd of rime.

Longﬂterm acquisition, long-term retention.) ’ f
A state of being well-reViewed, so that the performance to be demon-
strated is in line with the individual®s underlying developed
competence. {Short-term acquisition, short- or medium-term retention. )
Integrative learning, overlearning, condolidation. {Short-term
acquisition, long-term retention.) .
Learning: criterion-relevant, analytic skills (e g., how to idenfify
the main idea of a paragraph how to simplify complex quantitative
terms before comparing their value). {(Short-term acquisition, long-
term retentipn.).

Primary test-specific components.

1. The match between developed ability (including the various score
compénents listed in A above) and, test content. Mismatches may occur
as gaps in such areas as skill in locating 1nformation in reading
passages and ability to work with the algebra of inequalities.

2. General Tw--test familiarity, pacing, understanding of general direc-
tions, general strategies for using partial information, and so on.

3. Specific TW--components similar to B2, but in reference to charac-
teristics of specific item formats (Such ag verbal analogies and
Juantitative-comparison items), and other item characteristics.

Secondary components influencing test taking.

1. Level of confidence. .

2, Level of efficiency--the ability -to use available knowledge and
reasoning ability ‘quickly with'a relatively 1ow rate of error re-
sulting from working!rapidly. )

D. "Error."Fluctuations in attention, sampling error, variations in luck
when guessing, etc.

A

SOME’ DEFINITIONS AND CONCEPTUALIZATIONS ) s e

Terms such as STI, ITI, coaching, TW guessing, d the aptitude versus
achievement" distinction are central to “discussions regarding special
PreParation for test taking, and the meanings of these terms tend to vary =
from one writér to the next. It will be useful, therefore, to give a brjef
definition of each, as used in this review, and to expand on the conceptu-
alizations where needed. ‘ v
Short—term instruction (STI)}. The term STI will refer to attempts to
improve test scores by means of a relatively short period of instruction;
relatively ‘short, that is, when compared to the amount of time generally
considered necessary for any substantial change in the ability or kn0w1edge
in question.. STI may be directed toward any or all of the components of
observed tést scores noted above except.true-score component Al, which is
by definition limited to long-term acquisition. ﬁote that STI for compo-

o
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g . .
nents A2, A3, and A4'is i fact directed tdw’/d the ability of interest,
even thbugh the 1nstructron is short-term. It ray ‘be added that in general

. there, is nd sharp contrast between educition and STI# given appropriate -
content, STI. may prdperly be viewed' as ins ruction provided in addition.
to, rafﬁer than instead of, conyentional 1ong-term learnlng {i.e., componenf'
Al). . LI '

Intermediate-term instruction (ITIl As the name 3uggests, ITL will ref ¥
‘to attempts to improve test scores by means of special instruction for a
somewhat longer ‘period than STI but still a short period compared to ‘the
amount of time generally considered necessary for subgtantial changes in
the ability in question. Except for the difference in the re‘ative period
of instructioh, the description given of STI also applies to ITi.

.Coaching. This term will refer to a subset of possible STI activities
limited essentially to very® bylef instruction in general testwiseness, such
-ag effective pacing, answering items whenever partial information about
them is known, and practice in answering questions similar to those in the
‘target examination. Specifically not included in this definition of coach-
ing is dny content instraction beyond that which is merely incidental to
the practice sessions. This definition is implicit in the College Board
{1968) statement on coaching,’in the design of most ?f the studiés re-
ported there, and im~the interpretation of their results. It has been
fairly widely adopted, as is indicated in a recent statement on coaching
made by Anastasi; (19?6) "Item tvpes on which performance can be appre-
ciably raised by short-term drill or instruction of a narrdwlx_limlted
nature are not included in the operationial forms of the {SAT) tests"
(p.,43). ’ ‘

Testwiseness (TW). In essence, TW is a set of skllls ‘and knowledge about
test taking that enagbles individuals to display their abilities {(e.g., .
verbal and mathematical aptitude) to their test advantage. AW cémponent
is by no means unique to standardized tests. It is also.present in other
modes of assegnment such as classroom recitation and essay writing.

Early recognltion of the TW component in SAT scores is evident from the
fact that "From 1926 to 1944 candidates were required ‘to present completed
practice booklets before they were allowed to take.the test" (Fremer and
Chapdler, 1971. p. 147). IW instruction’'is sometimes viewed primerily as

,an effort fo beat the test, with the assumpticn that testwise examinees
will somehow et higher scores than they deserve. For wel ll-made standard-
ized tests, however, clues that offer spurious routes to correct answers
are scrupulously avoided, and the opposite, mofe compelling concern is that
examinees who are not_ testwise may receive inappropriately low scores. Thus,
Stanley (1971, p. 364) uses the contrasting term "“test-naiveté," afid Ebel
(1965) notes that "More etfror in measurement is likely to originate from
_the students who have had too little, rather than too much, skill in taking
tests" (p. 206). .

Guessing. Stated 81mp1y, guessing consists of answering a test questlon
in the absence of certainty as to the correct response. It may be divided
into three categories; '‘guessing that is blind or randonm, guessing that is
spurious or based on a hunch, and guessing based on partial information. In
contradistinction to the common feeling that guessing is at'least faintly
disreputable, the following four points should, be noted.

First, guessing is necessary for responding appropriately to the SAT and
to most kinds of assessment. Most examinees encounter some test questions
about which they have partial information that would enable them to elim-
inate at least one choice. In such cases thay must guess among the remiin-
ing alternatives if they are to benefit from their partial information.




¢{ . .
Their guessing in such instances benefits ot only them but the users of
the test scores as’ well, because _only when ‘partial information is used is
‘it possible to. give greater , credit to those who are partially informed with
respect td& %@ given question than to examinees who are uninformed about it.

Szcond, although not everyone would agree, guessing would appear to be
appropriate in situations such as taking the SAT. This. point may be clafir
fied by describing contrasting situations. If a student is taking an "open-
book" examination, or is writing a term Paper, it would indeed be un-
scholarly and inappropriate to guess or to gloss over points of uncertainty
rather than seeking out the needed ‘information. On the other handy guessing
may be inappropriate in d™testing sitpation in which rfhe required informa-
tion has been clearly specified ahéad f time, and mastgry of  that informa-
tian emphasized.-This would be particularly true if the tessing prd&edures
used are consistent with this situation, and gueislng on the teste is actively «
discouraged Howeve;, aptitude testg such as the SAT, and even typical large~

. scale standardized achievement tests, presént a tést-taking sitpation that
~is markedly dlffefent..There is ot a clearly specihfied listing of points of"
information to be mastered, ‘andsof course there is no opportunity for seeking
additional information as is the case for "open-book' tests. lhus, thé test
situation, including accompanying directionis gbout guessing,:hakes it appro-
priate to guéss when answering SAT itenms.’ - .

Third, it ma¥ be argued that despite the misg-vlngs of some gducators;”
guessing on tests such as the SAT is.not*antithetical to good de01810n
making or good scholarship. In most enterprises whether building bridges
or investigating theoretical problems, thz point is necessarilyﬁyeached

_where information gathering must be terminated and estimations, educated
guesses, and the like must be resorted to. *

Finally, the net result of guessing on the SAT is fair; over+a set of
items, partial credit is received for using Partial information.

Aptitude versus achievement testing. The literature on STI and W is-..
sprinkled with allusions to differences between aptitude and achievement
tests; generally indicaging that STI effects are both more likely and more
acceptable for achievement tests than for aptitude testg. Essentially, the
distinction is that aptitude tests are more general, more oriented toward
reasoning, and less curriculum—~bound than are their aAchievement test
c0unterparts. The distinction becomes problematic when it is then’ Suggested
that aptitude tests, oy definition, should be relatively impervious to STI.
With regard to the components of observed test scores noted above, this
need .only be true for component Al. Component A2 (effectiwe review) theo-
retically allows for STI effects on aptitude test.scores, because as Carroll
(1970) has observed, "The SAT is in truth a test of developed abilities,
depending both on general intellective capacities to learn and on an
accumulation of knowledge and skills acquired through education 1n, and
experience with, the verbal and mathematical aspects of this nation s
culture" (p. 2). STI components B2 and B3 (general and specific TW) apply
more pozentially cd aptitude tests chan to achievement tests to the ex-
tent that aptitude tests more often Tesort to more complex item formats
such as verbal analogies, data sufficiengy items, and quantitative co
.parisons. Theye appears to be an’ increasfng tendency toward séeing thé
distinction between eptitude and achievement testing as oné that is rela-
tive rather than categorical, particularly wiLh regard to the mathemati-
cal .area.
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Literatlure Review -

- " -
- - '

Because research regarding the SAT-M is more definitive than that di--
rected to the SAT-V, the two will be reviewed ‘in thac order. ‘Selected
studies’of instruction directed to other-aptitude tests and suotests and
to achievement tests will be consideted. Finally, studies examining
selected agpects of TW will be re\iewed. ) .

INSTRUCTION FOR THE SAT—MAEHEMATICAL

Studies of STI or ITI directed speci ically to increasing scores on the
SAT-M will be considered in chronological order. Those conducted prior to
the Pike and Evans {1972) report will be considered only briefly, because
they have “‘been summarized eLsewhere {College Board, 1968; Evans and Pike,
1973; Fremer 2nd Chandler, 1971; Pike and Evans, 19?2}.

The first sir of these studies (Dyer, 1953 a,b; French, 1955 a,bs Lass,
1958; French and Dear, 1959; Frankel, 1960 z,b; Whitla, 1962) all involved
the use of SAT prefests and posttests. The period.of time devoted.to STI
followed a typical format chosen by the instructors, but generally con—

sisted of group practice with test items’'similar to those appearing in the -

SAT-M. All1 reached the conclusion that score gains attpibutable to coaching
were not ‘sufficient to justify Having students invest time in such instruc-
tion to improve their scores, In some of the studies of particular sub-
groups of students and/or particular kinds of items there, were instances of
meaningful score gains. .These instances (as well as any other exceptional
-finding or observation) will be noted for each of the studies.

Of the last four of the studies directed to increasing the SAT-M scores
{Marrorn, 1965; Roberts and Oppenheiin, 19663 Pike and Evans, 19723 McCarthy,
1978}, all‘But the second differ from the first six studies, particularly
in that they give emphasis, to mathematics content review in addition to
other kinds of STI or ITI. The Roberts and Oppenheim study differs from all
the others in focusing on students considered .to be academically disad-
vantaged. -

Dyer studz° In this study, coached students (239 boys) averaged 13
poinis greater gain on the SAT-M 200 to 800 scale than was observed among
the 229 control students in a similar preparatory school. The effect was
considerably greater, 29 pofnts, when the comparison was made for students
who had taken no mathematics as seniors. The 13~point and the 29—point
differences were both statistically significant. Data in the appendix 'to
the Dyer. report indicate an average gain of about 15 SAT-M po%gts for Lhe
total Frotp of control students.

French study. Here, an overall gain of 18 SAT-M points was observed

-
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comparing coached students' gains in one sc*ool to those for control stu-
dents in two other schools. Boys not currently taking mathematics gained 29
points when compared to one control group, and 9 when compared to another;
those taking mathematics gained 19 points and 5 points for the same com-
parisouc. Paradoxically, gitls not taking mathematics gained either 5 points
or 1 point, whereas those who were taking mathematics showed a coaching
effect of 30 points or 20 points. A plausible explanation would be that in
both studies the boys currently taking mathematics had a "ceiling effect"
on the benefits of review, but that those not taking mathematics were able
to get maximum bewefit from coaching. For the girls, on the other hand, it
may be that those not ta ing mathematics were victims of what Tobias (19??)
describes as '"math @nxiety," since they appeared to derive no benefit from
the brief reviaw that was provided.

Lass study. Comparisons were made of gains between junior and senior
year SAT-M scores for students who received no coaching, those who re-
ceived outs,dg’coaching, and those who received a school-provided orienta-
tion program. The lattdr made students familiar with SAT testing prhce-
dures ané test content but did not involve extensive drill on multiple-
choice test questions or other typical ce¢-ching activities. SAT-M score
gains for the three groups were 53, 64, and 52 points, respectively, from
junior- to senior-year test administrations. Thus, there was a slight ad-
vaniage for receivirg coaching. Perhaps more notable are the sjzable
changes for all three groups compared ro the 15- to 20-point gains ordi-
narily-observed over this interval of schooling.

Dear study. This study, reported by Frepch and Dear (1959), was de-
signed to be more intens®se than the earlier studies. Classes were much
smaller (two students in each), and more time was allotted.. However,
specifics of content and form of instruction were again left to individual
teachers, and the assumption that classes of only two students are optimal
is not necessarily true. For studenrs not currently taking mathewratics,
those recelving coaching gained an average of 28 points more than those not
coached. For students who were taking mathematlcs, the average gain attrib-
uted to coaching was only & poiats.

Frankel study. This study involvnd studenté at the Bronx High School of
Science, which had a record of sending 98 percent of its graduates to
" college. Nearly 311 students take four years of mathematics. In this study,
coached students received 30 hours of instruction from a commercial coach-
ing school. Those who were coached werc reported as experiencing a 9-point
loss when compared to the controls. However, Frankel also reported the gain
scores for both groups, rather than simply the dlfference between the two.
Control subjects gained 66 points between the May and December or January
SAT-M, compared to 57 points for coached subjects. These changes, when
compared to an average chaage in SAT~M <cores over a similar int¥rval of
15 points for éver 1.6 million students (Pike and Evans 1972, p. 5), sug-
gest that the faculty ar Brofix High School of Science were already doing
exceptionally well in presaring studeits for taking the test, whether
directly or indirectly In such a school, there is evidently little need
for any addition. ' preparation for test taklng.

Whitla study. Like Frankel, Whitla examined the effects of commercially
provised coaching for the SAT over a similar time interval between pretest
. and posttest. Coathed students showed no SAT-M gain between the second
pret.:st and the posttest; control subjects gained 6 points. Control sub-
jects were volunteers ,in the same schools attended by students who had
.elected to obtain insrructlon from a proprietary organization.

_ Marron study. The effects of intensive IT{ directed to the SAT were

$~
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studied for a total of 714 students in 10 preparatory schools, most of

whom planned subsequently t¢ enter one of the™United States military service
academies, No mmmnnuvnwon was given of the instruction provided, hut pre-
sumably there was some mix of mathematics content instruction and practice
on test items, The overall average SAT-M was changed from 532 to 611, an
increase of 79 points. ¢

Roberts and Oppenheim study, This study was undertaken to determine
whether coaching for the SAT could effectively raise scores of students
from academically disadvantaged backgrounds, Volunteers in eight Ten-
nessee high schools were randomly assigned to an instructional group for
SAT-M or to a control group. Mean PSAT pretest scores were equivalent to
about 330 on the SAT-M scale. The instruction had essentis=lly no effect.

In discussing the results the authors noted the limited amount of instruc-
tion (15 half-hour sessions) and indications of inadequate motivation.

The results may offer another instance of "math anxiety,”.where the gap
between student preparation and the HmcmH of the test was too wide to.be
tolerated easily,

Pike and Evans study., When ﬁswm sthdy zmm undertaken, the SAT-M was
made up of two kinds of items: regular mathematics (RM), which is con-
ventional and straightforward, and data sufficiency (DS), which is much
more complex, At issue wasg whether to replace these entirely or in part
by a third kind of item, acmnnnnmnudw comparison (QC), The question was
motivated by a desire to reduce the SAT-M testing time, and by the fact
that QC items had been found to be remarkably efficient, There was concern,
however, that the QC items might be relatively more susceptible to STI than
the RM and DS items already in the SAT-M. The study was designed to examine
the relatiye susceptibility of ‘each of the three kinds of mathematics apti-
tude test items to STI., In the process, evidence directly related to in-
struction for the mxwmnwnm SAT-M was also obtained. s

A separate instructional program was developed for each of the “three
"kinds of test item, Male and female swms school junior volunteers in each
of 12 schools were given a wﬂmnmmn consisting of a. nosvwmnm SAT, a supple-
mentary fest ‘made up of QC items, and tests parallel .to these as posttests
several weeks later, In the Mnnmw<mbwﬁm period experimental subjects re~
celve) seven three-hour instructional sessions directed to one of the three
formats, Control subjects were provided the same Hnmnncnnwon after the post-
test, .

The instruction differed from nsmn reported in vnmcvccm studies Mn that
it was highly mwmnmgmnun, and control of instruction was provided through
students' workbooks and teachers' agson vwmnm. It was more comprehensive
‘than in the studies reviewed above in respect to the components of observed
test gcores noted earlier, Included was systematic content review (com-—
ponent A2), M=<OH4H=m overlearning or mastery learning of basic geometric
principles, computing averages, etc, (A3)j learning such amalytic skills as
simplifying quantitative terms that are being compared (A4); filling in in-
formational gaps such &s computatiors using inequalities (Bl); and teaching
both general and specific aspects or TW (B2 and B3).

Mean gains of nearly a full standard deviation obtained- by subjects in-
'structed for the complex item types (DS and QC), compared.to gains of about -
one-fourth standard deviation by control subjects on these tests, were of
statistical nd practical significance. The RM items were inrerestingly less
susceptible to STI., Coached students gained about one-half standird devia-
tion nosvmnmm to a gain of one-fifth standard deviation by cont. 1 subjects.
Al though none of the mcw ects were instructed for ail three kinds of SAT-M

items, changes in SAT-M sScore suggest the STI effects that could be ex-

a

Q

l C -
PAFulToxt Provided by ERIC

E




pected if similar methods and materials were used and adapted to cover both
kinds of items then in the SAT-M. The RM subjects gained 43 points on the
SAT-M,  compared to an 18-point gain by controls. Thus, the STI effect of RM
instruction was 25 points, even though just two-thirds of the SAT-M items
were of that type., A judicious combination of RM and DS instructionm, kept
within the 2l hours of instruction, would be expected to yield an STI effect
of about 33 points., |

It is rcasonable to ask whether gai . demonstrated immediately follow-
ing ST will decrease soon thereafter, Of the 377 experimental subjects wuo
took the December posttest, 288 subsequently took the regularly administered
SAT the following April, There was an average gain of an additlonal 24 SAT-M
points.,

McCarthy study. The mathematics department a: Longmeadow High School,
Longmeadow, Massachusetts, provides a course "to help students review the
mathematics course that they have learned in their high school career. . . .
in preparation fer the fall administration of the SATs." The instruction in-.
cludes several practice tests but also provides a formal review of mathe-
matical concepts. SAT-M score gains have been recorded for participants
and nonparticipants in the program, comparing spring junior-year scores to
winter senior-year scores. For winter 1L974-75, mean gains for instructed
students (N = 30) and for a random sample (N = 50) of nonilastructed stu-
dents were 38 and 21 respectively. For winter 1975-76, mean gains for 60
instructed and 60 noninstructed students were 57 and 16 respectively. . %

INSTRUCTION wow THE SAT-VERBAL

Studies of mHH directed specifically to increasing scores on the SAT-V will
alsc be considered in chronologicdl order. In most instances, these will be
the same studies for which SAT-M effects were comsidered. Five of the first
six of these gtudies have been summarized in the 1968 College Board voowwmn
on the effects of coaching.

Dyer study. In this study, coached students averaged only. 5 SAT-V points
greater gain on the SAT-V 200 to 800 scale than was observed for control
studen€s in a similar school. Differences were also examined by item type
(analogies, sentence completion, antonyms, and reading compr ehension).
Those for analogies were significant at the .05 level: the size of the
difference was not reported. Data in the appendix to this study show a
mean gain of about 30 SAT-V points for the control students.

French study. SAT~V instruction was provided in two schools, and stu-
dents in a third school served as controls without instruction. In the
first school, gaips attributed to coaching were I8 points, in the second
school, 5 po’nts., In the former, instruction on analogies accounted for
nzolnrunam of the total effedt of coaching, and in the latter the effect
was due almost entirely to antonyms..These differences underscore the
variability in instruction, but they also suggest possible differential
susceptibility to instruction, depending on item type; u:mpowumm are the
most likely to vield a sizable effect Erom STI.

In schooi A (no instruction), school B (verbal coaching), and mn:oow C

" _(verbal and mathematics coaching), SAT-V _sains were mm uu and bm vopsnm

respectively. A —
Lass_study. oosvmuumosm were made between junior and senior SAT-V scores
for students who received no coaching, those who received outside coaching,
and those who recelved a school-provided orientation program. SAT-V score
gains for the three groups were 41, 44, and 53 points. It is interesting to
note here that the mwumsnmnwos program seems to have been more beneficial
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than _he coaching. Once agaip, all three groups showed sizable average
gains.

Dear study. This studv (French and Pear, 1959) showed essentially no
effects due to SAT-V instructior for coached students.

Frankel study. Among students at Bronx High School of Science, un- o
coached students gained 38 SAT-V points compared to 47 points for those
who-received commercial instruction, a difference of only 9 points. Gains
for both groups were larger than typically observed for May-December/
January score changes (18 points on the average for SAT-V), which again

. suggests an accelerated rate of growth at this schcol. The SAT-V gains
were not as pronounced as for the SAT-M, on which controls and coached
students gained 66 and 57 points respectively..

Pallone study. Pallone (1961) reports the effects of two programs of
instruction for the SAT—V, one STI and the other 1TI. He did not attempt

1nstruction for the SAI—H. Pallone deliberately designed instruction to go
beyond the “coaching" that has so regularly been found ineffectual and
focused instead on the reading, vc abulary, and logical reasoning abil~—
ities that the, SAT-V is assumed to measure. The STI was in the form of a
very systematic study program involving instruction in intewsive reading
skills, skimiring, critical reading, reading éomprehension exercises, and
the analysis of verbal analogies and was provided in daily 90-minute -
sessions over a six~week period. Thus, it seemed most directed to score
component A4 (learning criterion-relevant analytic skills) and also
covered component A3 (integrative learning), Bl (£illing in gaps in
developed ability), and B3 (TW specific to analogies).

The 20 participating students showed an average gain of 98 SAT-V points.
Because theie were no control subjects there is no direct way to subtract
from this the effects of prantice nad growth in order to estimate the STI
effect. Using the gains expe’ ncey by controls at the Bronx High School
of Science as a rough {and pr sably conservatively high) estimation of
control subject gains,, the effects of STI in the Pallone study would be
estimated at approximately 60 points. ’

’ The ITI program involved daily 50-minute instructional periods over a
five—month interval. Program content was similar to the STI except for a ..
substantially greater amount of instruction. About 80 students completea

. the ITI program, and for these the ‘average SAT~V score gain was 109 points.
The 20 Students receiving STI also received the ITI, and there was an over~
all score gain for these students of 122 points. '

Whitla study. Students receiving commercial instruction for the SAT—V
gained 11 points more than the control subjccts between pretest and post-
test. {(Controls gained 20 -points between the two testings, and 39 points )
—altogether between the pre—pretest junior—year SAT and the posttest taken
as- seniors.) .

!Marron study. Following intensive ITI in the 10 preparatory schools,
the average SAT-V score changed from 471 to 528, a gain of 57 points.

Roberts and Oppenheim study. Volunteers in six Tennessee high schools
were randomly assigned to a PSAT~V instructional group or to a control
group. Mean PSAT-V pretest scores were equivalent to about 315 on the
SAT-V scale. As with PSAT-M instruction, programmed instruction was pro-
vided in 15 half-hour sessions, Instructed students gained the equivalent
of 7 SAT-V points, and controls lost 7 points. The control group'’s loss of
points was apparently due to motivational problems.

Coffman and Neun Study (1966). This study was undertaken to determine
the effect of a presumably typical acecelerated reading course on SAT-V
scores. Three groups_ of college freshmen took part in the study, “each




receiving 45 to 50 hou.s of instruction as part of a college-credit course
emphasizing speed with relative accuracy. There were no conmtrol subjects.
Mean score changes were +4, +10, and ~29. The last change is statistically
significant, suggesting that instruction for that group may actually have
hindered effective performance on the SAT-V. The authors described the
results as being in disagreement with Pallone's findings. However, since
the instruction appears to lack most of the features provided by Pallone
for increasing verbal reasoning powers, the two studies seem scarcely
comparable. 1

INSTRUCTION FOR TESTS OTHER THAN THE SAT

Two studies (Marrom, 1965; Jacobs, 1966) involulng instruction for the
College Board English Composition Test (ECT) are relevant t0 the. question
of instruction for the SAT-V. It may be noted, for example, that two of
the four item formats used in the SAT-V (reading comprehenSLOn, and e
antonyms) could as well be viewed as testing the attainment of reading
skills and vocabulary respectively. Furtharmore, the ECT contains com-
plicated item formats, and, as a result, instruction directed in part to
the relevant TW components may have implications for TW instructions for
other relatively complex formats such as verbal analogies in the SAT-V
and data sufficiency or quantitative comparison items in the SAT-M.

‘Two additional studies (Moore, 1971; Whitely and Dawis, 1974) are
addressed speciflcally to questions regarding instruction for answering
analogy items.

Marron study. Of che students taking SAT pretests and posttests in the
Marron study, 347 also took the ECT on bpth occasions. The average gain on
the ECT 200 to 800 scale was 83 points, from a pretest score mean of 438.

Jacobs study. Student volunteers in each of 8ix schools were randomly
asaigned to a group receiving instruction or a control group. The SIT con-
sisted of six three-hour sessions. About nine hours were spent.directly on
criterion skills {(score componen.s A2, 3 and 4), and about nin hours on
specific TW (score component B3) related to item format. In ea;h school,
specific TW was directed to two of ‘the three ECT item formats *(sentence
correccion, cdonstruction shift, and puragraph organization). The ECT was
administered only after the experimental subjects had received instruction.
In two of the schools, involving a to.al of 36 students receiving STI and 44.
control students, there were only negligible differences between scores for
the two groups. In the other four schools, involving 91 instructed and 87
control students, mean differences ranged from 44 ECT points in one of the
schools to 73 points in another. Such clear evidence of STI effects occur-
ring in some schools but not in others suggests that the specifics of STTI _
provided by different instructors may have a ma <ed effect on the outcome
of an STI experiment.

Moore study. Instruction for answering verbal analogy items was provided
to graduate students by a booklet directed to two aspects of the task:
understanding the format of the question, and learning to recognize .
specific classes of relationship. The 38 subjects were randomly assigned
to an experimental or a control group. A 75-item analogy test with a
somevhat more cumbersome format than that used for the SAT-V was subse-
quently administered. Students receiving §T1 averaged 44.3.items correct
compared to 39.7 for controls, a difference of about three-fourths of a
standard deviation. The number of subjects was very small, so these re-
sults should be considered tentative. If the findings replicated, however,
they would demonstrate that even brief instruction to relatively sophisti-
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cated examinees can make # difference in performance on verbal analogy
items. . ) ) .

Whitely and pawis Study. The subjects were 184 students randomly
selected from the class lists of two inner-city high schools in-St. Paul,
Minnesota. Those selected were randomly assigned to one of five treatment
groups or to & contro) group. Verbal analogy items used for the study had
an unustally low vocabulary level, so that answering the items would de-
pend primarily on the ability to educe relationships rather than on word
knowledge. The pretest and posttest each consisted of'a §l-item analogy
test. Fifty analogy items were used for all five treatments. One treat—
ment involved practice on” the 50 items without feedback, and another in-
volved practice with feedback of the correct answer. The other thre: treat—
ment groups also had practice with the 50 items, with instruction inter-
spersed between item suybsets that was addressed primarily to Lelping
students learn to recognize such categories of relationships as "opposites,
"class membership,” and "functional.' The three groups ‘receiving instruc-
tion differed in that one was instructed under the condition of feedback

_-and structural aids {in which 10 additional analogies were presented with
structural labels and arrows indicating the related pair), another with
feedback only, and the third with structural aids only. It was found that
the only experimental group to perform significantly better than the con-
trols was the one receiving instruction combined with both feedback and
the diagrammatic gtructural aid. All six groups had pretest means of about
24 and étgndard‘dev1ations of about 9. The control group galned about 2,3
items correct, the "instruction plus feedbac% plus Structure" group gained
about 6.3, and the other groups between 3.4 and 4.0 items correct.

‘These results indicated that well-designed STI (only 50 minutes were
used for the intervention) can sometimes meaningfully increase performance

‘on analogy items, and that practice, beyond that. obtained in taking the
pretest, even ‘with feedback, had no meanlngfuI_effect unless it was sup-—
plemented by carefully deslgned instructional materials. .

STUDIES EXAMINING TW

The topic of TW is frequently investigated in studies not involving in-.
struction for specific tests or subtests. Because of thé importance of TW
"as a component of test scores, and the implications of this component re-
garding test validity and fairmess, some of the .gensral findings in these
studies of TW will be reviewed here. These will be clustered in several
categories. First will be studies or commentary relevant to adequately
defining- TW. (Alker, Carlson ‘and Hermann, 1967; Crehan, Koehler, &1d
Slakter, 1974; Diamond and Evans, 1972; Ebel, 1965; Millman, Bishop, and
Ebel, 1965; Stanley, 1371). Sedond will be the topic of guessing {(Cronbach,
1970; piamond and Evans, 1973; Flaugher and Pike, 1970; Lord, 1964; Lord,
1975; Slakter, 1968 a,b; Pike and Evans,. 1972; Pike and Flaugher, 19?0
Thorndike, 1971). Third is the related topic of fisk taking (Slakter, 1967;
Slakter, 1969; Slakter, Crehan, and Koeh;er,'lg?S; Swineford and Miller,
1953). Fourth is another topic related to guessing, that of answer changing
{Bath, 1967; Jacobs, 1972; Lynch and ‘Smith, 1973; Mueller and Schwedel, .
1975; Mueller and Wasser, 1977). The fifth topic is TW related to. particu-
lar kinds of items. These include studies of verbal analogies (Connolly
and Wantman, 1964; Gentile, 1966; Gentile, 1968; Gentile, Kessler, and
Gentile, 1969; Willnér, 1244}, and of reading comprehension items (Pyrczak,
1974; Vernon, 1962).

On defining TW. Earlier in this paper, TW was defined as "that set of




skills and knowledge about how to take a particular test that allows in~
dividuals to display their abilities to their best advantage." It will be
useful at this point to consider other definitions, explicit or implicit,
commonly used in the testing literature when discussing TW. The definition
-ost often encountered in the literature is that proposed by Millman,
_ishop, and Ebel (1965): "'Test-wiseness' is ... . a subject's capacity to
utilize the characteristics and formats of the test and/or the test-taking
situation *2 recelve a high score. Test-wiseness is logically independent
of the examlneq s knowledge of the subJect matter for which the items are
supposedly measurss' (p. 707). ﬁgﬁp _

Implicit in bota definitions is the po ibility that some aspects of TW
are necessary if examinees are to receive proper credit for the knowledge
or ability being tested, and that other aspects of TW may allow examinees
to receive more credit than is their due, i.e., the test-sophisticate may
_be able £ "beat. the test.” The Millman et gl. definition appears to elicit
" the latter concern. Typical of reformulations of .their definition is that
used by Diamond and Evans (1972)¢ who define TW as ™. . . the ability to
respond advantageously to multiple-choice items containing extraneous clues
.and to obtain credit on these items without knowledge of the subject matter”
{p. 145). Another instance of picking up on the beating-the-test aspect of
the Millman et al. definition is found in Alker et al. (1967) who state:

"Defined in this t way (Millman et al.), testwiseness emphasizes the use of

the format of the test rather than its content to achieve @ higher
score. « .+ " (p. 11). Note that %hey could as well have said "in addi-
tion to” instead of "rather than." On the other hand, awareness of a need
for the opposite concern, particularly with respect to well-constructed
objective tests, is evident in statements by writers such as Ebel and,
Stanley, as was noted earlier. With regard to tests such as the $AT, .a
concern that examinees should have the required TW to cope well with the
test as a vehicle through which they are to demonstrate their verbal or

—~ mathematical ability would appear to be more compelling. This is in keep-
ing with the recommendations of Crehan et al. (1974) who, upon demon-
strating that some examinees are consistently low on TW across tests, noted
that TW can never be fully eliminated as a component of standardized tests
and suggested that ". . . perhaps more thought should be given to the
teaching of tw to students low in tw' (p. 211). ‘

Studies of guessing. A central part of TW is knowing when and how to
guess, where guessing is defined”as answering a test question in the ab-
sence of certainty as to the correct response.’ The problem is especially
troublesome for objective tests of ability, in part because multiple-
choice questions heighten our awareness of the guessing component, and in
part because a general test of ability, especially if it is of an.appro-
priate difficulty level for a given examinee, will have many items for
which the examinee is neither certain of the correct answer (and therefore
has no need to guess) nor so totally uninformed as.to be reduced to blind

. guessing. Although blind or random guessing is the kind that comes to mind
initially and is discussed most often, it is probably the least likely to
occnr. Most guessing decisions will involve choosing whether to answer a
question or not, when the basis for doing so is either.partial informa-
tion or a spurious hunch or feeling. . ¢

Much of the research literature on the question of guessing on objective
tests is focused on the use or nonuse of a qorrection formula" for guess-
ing. Diamond and Evans summarized this literature in 1973 and found little
basis for any conclusive answers. When not certain of the answer to a ques-
tion examinees vary considerably in their willingness to guess, even when

-
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there is no penalty for doing so. To reduce the score differences resulting
from this factor, the standard guessing penalty is often imposed. Ironi-
cally, as Slakter (1968a) noted, research has shown that even when there is
a penalty for guessing most mxmahﬁmmm would do better if they guessed more.
He elaborates the point in another article (1968b) where he notes tHat the
scoring penalty mhnmnnhoum tend to influence most those students who are
already relur_ant to guess, resulting in the guessing penalty becoming a
penalty for not guessing. Responding to the argument that examinees often
fail to use the best guessing strategy but instead omit items on which
they could do better than chance (and thus could expect to benefit even

when there is a penalty), Lord (1975) comments thit "Perhaps the difficulty

can be corrected by giving better test instructions. If not, it may be time
for children in school to be nmcmrn how to behave mmmmnwucmww when taking a
test™ (p, 8), ° : .

Because of the wnovpmsm Such as those noted above associated with the
srandard correction formula, many testers and €ducators advocate "rights
only" scoring, accompanied by instructions to anYwer every item. At least
two problems emerge from this approach, Firs’, ny examinees still decline
to ansWer every question, Second, as noted by Lord (1964) and others,
"Forced random guessing necessarily increases the error of measurement
present in the test scores” (p,.746), Yet another problem is that requiring
examinees to ansver- all questions shifts the problem from knowing when to
guess to knowing how to guess, This is exemplified by findings of Flaugher
and Pike .(1970) who were examining relative amounts of random-1like answer-
ing behavior by inner-city students on the Preliminary Scholastic Aptitude
“Test mwmwav. a test ;ithat was very difficult for them, Using an index

-

developed by Pike (Pike and Flaugher, 1970), substantially more random-like
behavior was found in the error responses of the inner-city students than
in those of the norming population for three item formats: reading compre-

hensidn, sentence completion, and antonyms, For analogies, however, inner~-
city error responses were a§ systematic as those for the :onawsm population,
However, actual performance on analogies was comparatively worse than that
on the other item formats, suggesting that the inner-city examinees were
vmw:m systematically attracted to error choices for this item type. In sub-
sequent work with the Graduate Retord Examinations (GRE), Pike (1978, un-
published) found that low-scoring examinees scored at worse than chance
level on more than half the analogy items, but only rarely om other types
of verbal aptitude items, This occurred in spite of the option of omitting
and a“clearly stated penalty for guessing, It is likely that forcing such
examinees to answer all analogy items would serve to decrease their scores,

Studies of risk taking. Examinees having a given level of information
or confidence for answéring a test question may differ considerably in the
nmsamznw to guess despite any directions to the contrary, These mwmmmeanmm
are commonly referred to as differences in risk-taking (RT) behavior, At-
tempts to reduce this variability in amnwaw:m when to guess have been dis-
cussed in the immediately preceding paragraphs as a part of the general
question of guessing, Studies annmnnma to risk-taking behavior will be
considered next,

Swineford and Miller (1953) investigated TW by maawshmnmnnsw a vocabu-
lary test that included items having nonwords and words extremely unlikely
to be known -for which answering would strongly imply guessing, The test was
given under three different instructions: (1) encouraged to guess; (2) told
not to guess; and (3) not instructed about guessing. It was found that
(1) there was some guessing in all three sets of directions; (2) there was
a slight difference between no instructions about guessing and instruction
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“favoring guessing (it appeared easier rp inhibit guessing than o encourage
it}; and (3) there was little relationship.between guessing, risk taking,
and ability.

Various measures ‘of risk taking have been compared by Slakter (1967). In
a later study (1969) he pointed out that examinees who do not take risks
tend to be penalized on rest scores, and he also noted that this tendency
usually generalizes across different tests. Still more recently Slakter,
Crehan, and Kuehler (1975) reported on a longitudinal study of RT tendency.
Th€y found again that RT was relatively stable across rests for an indi-
v1dua1 examinee at a given time, but found longitudinal changes that point
to the fact that RT tends ro decreaeef%ver grades 5 to 9 and then becomes
relatively stable, at least through grade l11. They noted an important im-
plication of this finding, that the contribution of RT strategy toward
maximizing test .scores actually tends to become less between grades 5 and
9. )

Studies of answer changing. Yet another aspect of the.question of
guessing, which is more in the realm of how to guess than when, is that of
anbwer-changing behavior on mu.tiple-choice rests. The topic is of interest
because student opinion and much of the advice given by educators runs .
directly counter to most research findings. Two excellent summaries on the
question are provided by Lynch and Smith (1975) and Mueller and Wasser

(1977). Among the more recent studies of interest are those of Bath (1967),.

Jacobs (1972}, and Mueller and Schwedel (1975). The follow1ng conclusions
emarge from rhese studies.

1. Most examinees express rhe belief that ir does nor pay to change
answers, -

2. Most examinge$ do chai.ge arnswers but typically on. only about 4 per-—
cent of the Juestions. - © _

3. In fact it generally does pay ro change answers. Typical findings

are that there are aboub two favorable changes for every unfavorzble change.

4. Gains drop off as jitems get relatively more difficult.

5. Higher scoring examinees ténd to bemefit More from changing answers
thap de those who score lower.

Studies of restwiseness (TW) for specific 1tem types. The "how" of
effective guessing becomes particularly central when attention is given to
specific kinds of items, especially those that are relatively complex. In
surveying studies of TW, studies directed specifically o reading compre-
. hension items and tq verbal analogies, both of which are relatively com-
plex, were found particularly relevant. ‘

Vernon (1962) examined rhe assessment of reading comprehension of

British and American examinees by comparing free-response data from essays,

‘fill-in sentences, etc. to multiple-choice responses. He found a rest-
sophistication factor in the mulriple-choice responses of British exam-
inees who were generally unfamiliar with such rests that was much less
evident in American responses. The difference was more prosucunced for theo
reading comprehension items than for the more straightforward vocabulary
questi&\g. Pyrczak investigated an 1ntriguing aspect of testW1seness by
studying the effects of answering test itéms for reading comprehension
independently of the accompanying passage. In one study (1972) he found
that examinees\rely on various sources of informatlon and misinformation
when answering Eugh questidbns in the absence of the reading passages and
alse make use of 1htgrrelationships among the items in a given set. In a
subsequent study (1974) he reduced these sources of answering strategy

. and found rhat examinees were still able to perform at a berter—than- P
chance level, presumably by such devices as selecting statements of
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general principles rather than specific facts, and by selecting the most
general of several principles presented.

Willner (1964), working with analogy items drawn from a wide variety
of tests (Miller Analogies Test, Army Alpha, Otis Beta, etc.), found that
about half the items could be answered correctly on the basis of word
association alone, i. e., without having to educe relationships for a given
item and then solv1ng the analogy on\the basis of the educed relationships.
He recommended that analogy items that are substantially free of the word-
association effects on analogy solving be constructed and used in tests. He
added the impressionistic observation that in some instapces word associa-
tions led to the wrong answer, and that some examinees who might have
solved an analogy on the relational basis appeared instead to have been
distracted from doing so by the strong associational attraction of one of
the error choices.

Connolly and Wantman (1964) used "think aloud" data elicited from nine
subjects in solving verbal analogies to observe analogy-solving processes.
The observations were largely impressionistic. Two impressions were relevant
tu the present review. First, the words provided in the alternative answer
choices influenced how the stem words'were interpreted. The subJects were
oftén observed to revise the relationshipé they had established for the stem
pair of words to fit the demands of the first option. Second, it was observed’
that the subjects seemed to differ considerably in their methods of. attack-
ing or analyzing test items. Both observations are relevant to score com-
ponent B3, "specific TW," and the gecond has implications regarding .
component A4, "relevant analytic skills."™
. Gentile (19@6) and Gentile, Kessler, and Gentile (1969) have also ex-
amined performance in solving verbal analogies (drawn from recired SAT-V
items), giving primary consideration to the amount of score variance
attributable to word associations. In.the 1969 study "associative reiated-
ness" was found' to account for 28 to 50 percent of the score variance.

Their discussion suggests that they consider the effect of associativé
relatedness to be an inherent part of analogy itemis, a position that con-
trasts with Willner’s discusston in which the availability of an associa-
tional basis for answering analogies without resort to educing relation- .
ships is viewed as a problem that can be remedied by changes in test
construction, Gentile (1968) also examined the effect of sotiocultural
level and the knowledge of definitions on analogy solving. The latter was
done by observing the effect of providing definitions of words appearing
in the analogies. He found the effects both singly and in combination to
be. weak . . .




Summary and Interpretation of Findings
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Soiie ganeral “considerations will be noted first that provide & useful frame-
work for doing so. Following that,'findings relevant to the SAT-M and those
having a bearing on the SAT-V will be considered, with results derived from
studies of tests other than the SAT cited where appropriate. Findings from
studies of TW will be summarized last.

-

GENERAL CONSILERATIONS '

Design characteristics. The first consideration is that of the basic design
features “of the studiés themselves. The studies differ substantially in such *
important variables as the use or nonuse of contrel groups, the selection
of control groups (ranging from using groups of students in schools gener-,
ally comparable to those the experimental- subjects are in, to the use of
random assignment), the number of subjects, and the use either of pretest
and posttest data or of alternatives.to that procedure. - d
Summarizing mixed findings. The next consideration is the question of
how Yesearch findings should best be interpreted, particularly when making
compariabns across studies. In principle, a single study showing. sub-
stantial positive gains cannot Be countered or réfuted by agy numbér of
studiee failing to get positive results. The only near exception would -
occut in thé event of a well-designed replication study that’ failed to show )
similarly‘bositive results. In that case, there would-be-a:discrepancy
needing further study and reSOlutiQn. Similarly, it would be fallacious to
infer, frem mixed results across studies on a topic such as STI effects,
that across-study inconsistencies justify the copclusion that ,theré are
no meaningful effecta. As egemplified in Jacobs' (1966) discﬂssion of
differences on English Composition Pest score changes from one experi—
mental group to another, mixed results can mean that an effort should be
made to find out why instruction was effective in some places but not in
others. This observation is particularly true when making comparisons
between studies in which little account.was tfaken of either examinee or
instructional characteristics. A thjrd observation is that there .hag been
- a considerable emphaqis in most discussions of STI on the overall magni-
tude of its effécts, with little consideration given to differences among
examinees, STI curriculuds, or item formats and other item Characteristics,
especially(when stating -£inal ‘conclusions. -
The tendency to consider only overall average results of STI, together
with a polarization of attitudes toward STI as being essentially good or
bad, has tended to distract attention from analyses and intérpretations
that could lead to é?more cumulative, orderly base of information regard~
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ing the kinds of ST" that are effective, for whom, and in what particular
areas of test-preparedness (i.e., t0 what test score components). In the
summaries for the $AT-M and SAT-V, two distinctions will be used. Examinee,
instructional, and item nwmnmonmnﬁmnwo@ will constitute one distinction.
Within each of these, the several kinds of test score components will cm
the other distinction. ‘
-The, meH» ITI, hmwcwmnaunmnnnonuon nonnnbcce. The next two nonmvamnmnﬂonm
"are interrelated. ¥irst is the_ realization that STI, ITI, and ° 'regular in-
struction' are not categorically distinét but rather fall along instruc-
tional continva, differing in the relative amount of time Tequired to.
produce a gain and in the, relative directness to which the instruction is
oriented toward a specific test. The related comsideration is the razcogni-
tion that score gains associated with various score components may be
influenced by many sources. These sources may be either self-study or guided
i study directed to nmpm4m=n context critical analytic skills, TW, etc., the
.use of nmwcwmn cladsroom and textbook materials, commercial oomowwpm mace-
rials] the SAT descriptive materials, and so on.
The limits of STI and ITI effects. A final consideration in reviewing
and interpreting the STI and ITI literature is recognition of the theorati<
cal and empirical limits of their effects. A lack of awareness of these ,
limits is evidenced in statements such as that made by Paul Houts, who is
described by Downey (1977) as a testing expert with the Mational Associa-
g tion of Elementary School Principals. Heuts, in reaction to a decision to
teach test-taking strategies in the Washington, D. C., public school sys-
tem said: "Unless someone intercedes at some point, this is going to go on
and on, What happens when everyone is coached and everyone does well on the
tests?" (Downey,- 1977, p. 30). He evidently had tests such as the SAT in
mind, as he next mmmnuncmm circumstances ". . . under which the universities
zocua have to stop requiring them." b more realistic level of conmcern but .
one still .describing a potentially excessive STI effect that is quite
unlikely to occur, given the nwmonmmuomp limits of such mmmmonm. is exempli-
fied in the latter half of the following statement by Coffman and Neun (1966):
. "If special preparation.and coaching provide long-term improvement in the stu-
dent's: vocabulary, reading speed and noawﬂmwmnmuo:. then they serve a use-
ful vcnvomm for the .student. If, however, they lead to an inflation of the
student's test score without improving the undenlying ‘ability, the student’
.may simply gain ddmission to a college where rwmﬁwﬁovmvupwnw of doing
A mcoammmmcw work is low" (p. 1). .
The score components model. These concerns about mm:rswnmm or excessive
STI effects may profitably be addressed from the mnmbacoM:n of the score
components model. Component A-l (general level of amqmpcvmm mvuwwnwu As 7
wnmmcsmvww by, far the largest component of an eXaminee's SAT-M or SAT-V
score and is by definition subject t©0 meaningful gains o:ww through long-
term acquisition. Effects of STI addressed to component A-2 (revieiw) are
. subject to two limiting factors. First, "review" presupposes that relevant
Smnmn»mp had already been learned at an mmnpﬁmn time, Second, the effects
for a given examinee are necessarily limited by the extent 0m need for .
review, "For the SAT-M the ‘need for review is likely to be substantisal for
some mxmswsmmm. but for the SAT-V this need is likely to be rather more
limited, as <Hnn=mppw all examinees spend much of their time involved in
. the use of spcken and written English. Before pmm<Hbm consideration of the
review componént (A-2), it should be noted ‘that eve’n instances of rather
large score gains due to effective review for, say, the SAT-M could not
! properly be desaribed as instances of excessive gain. In such cases an
. examinee's performance has been raised to a level consistent with his or
1]
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her underlying developed competence. We see, then, that it is the nature
rather than the amount of STI gains that determines whether they may be
properly considered as excessive.

Score component A-3 (integrative learning, overlearnlng) again pre~
supposes prior learning at some reasonable level of mastery. Component A-4
(knowledge of criterion-relevant, analytic skills) is at least cohcep-
tually subject'to STI effects, and if this component were showh to be Sub-
ject to STI it would in no way invalidate the test. Evidence that such
abilities are subject to STI should give us more comfort than discomfort,
although it would heighten our awareness of possible disparities in the
quality of education, whether short term or long term in acquisicion.
There is little hard data on the topic. It was addressed most directly,
perhaps, in the work of Bloom and Broder (1950} and less directly with
regard to the SAT-M by Pike and Evans (1972) and for the SAT-V by -Pallone
(1961). The paucity of data suggesting STI effects for component A-4 may .
suggest that méaningful gains in" this realm, even given excédilent instruc-
tion for teaching these analytic skills, ate likely to be observed only
for students who had developed & "readiness" for such gains. “A student
.who read$ widely and .with avid interest but has pot honed his or her
analytic reading skills may be such a person. -

The next three score components to consider with regard to limits of
STI effects are those specific to the activity of test taking itself.
Component B-1 (the match betweer the domain of the examinee's developed
ability and* test content) is li.ely to yield only slight STI effects if

“examinees are clearly aware of the test content domain, and if the test
does not contain an undue number of items requiring basic knowledge most
of them do not have. For example, STI for solving inequalities is more
likely to have a meanlngfully large effect on SAT-M scores to the extent
that (1) the test has many items.calling for this ability, (2) many stu-
dents have not routinely learned this ability; and (3) many eyaminees are
unaware of the fact that such items are included in the SAT-M. :

Score component B~2 (genaral TW; test familiarity, appropriate pacing,
understanding genéral directions, knowing when and how to guess, ete. } is
susceptible to STI ‘effects almost entirely to the extent thit
the examinee is initially test-naive. Thus, Lor the most part, any score

““Inc:hese due to STI directed to component 3-2 is evidence of having helped
students receive rhe credit to which they are due, rather than havihg
fostered any Kind of "beating the test" resulting in "excessive" score
gains.’ Note that gain quhhls $Ort - an increase (rather than an’ infla-
tion) M. . . of the studentslﬁsest sSiore without improving the uhderlying -
ability" that need not imply that "the student may simply gain admission
to a college where his probability of doing Successful work is low"
(Coffman and Neun, 1966, p. 1). ’

The next score component,. B-3 (specific TW; similar to general TW but
~referring to item format and other item characteristics), is the only
component that poses a problem regarding possible "excessive" gain from
STE. The problem arises in the case of complex item formats which, in
their complexity, tap a kind.of methods variance conceptually independent
of the mathematical or verbal aptitude the SAT 1s intended to measure.
Vernon (1954}, in reviewing the Brifish literature on coaching, .concluded
that more complex item formats are likely to be more coachable, Loret
(1960), in his review of SAT content from the test’s inception in 1926 to
1960, made the same observation, and noted a steady trend in both the
mathematical and verbal parts of the test toward simpler, more straight~
_forward item fefmats Nevertheless, for pragmatic reasons there remain in
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use item formats that are sufficiently eompIER to allow an undesirably
large STI effect favoring students who are given help in learning how to
deal’with the item format complexities, Aside from dropping such item for-
ts/dltogether, the problem can be reduced in the following ways: (1) by

< kéeping the number of such ftems proportionally low; (2) by imposing appro-
priate test specifications within item format (c.f., Willner's suggestion,
noted earlier, for minimizing the role played by word association in solv-
ing verbal analogies); (3) by expandirg an arifying directions given
within each test; and {4) by orov1dlngsggﬂggﬁissemination of information
describing these item formats and instruction abOut how toé cope with their
cowplexities. To the extent that these four measures are taken, the magni-
tude of STI effects fov component B-3 will tend to fall within acceptable
limits.

Although the final pair of score components, C-l (level of confidence),
and C-2 (level of efficiency), are in large measure spln—offs of the pre-
ceding seven, STI may include direct attempts to ensure that chese benefits -
do indeed follow from instruétion directed to the other score components.
Here again it may be noted that even instances of large score Bains re-
sulting froft changes in’the'score components in question are instances of
helping examinees to receive appropriately higher scores, rather than
helping them make excessive gains that might be both unfair and a dis-
service to the examinees by making their scores unrealistically high.

FINDINGS REGARDING THE SAT-M !

A basic discrepancy. In summarizing the findings of studies of STI or ITI
for the mathematical sections of the SAT we begin with a basie discrepancy.
The overall conclusions of Dyer, French, Dear, Lass, Frankel, Whitla, and
Roberts and Oppenheim are essentially ‘negative, whereas those of Pike and

Evans, McCarthy, and Marron are positive. The former studies show overall
average .score changes attributable to STL ranging from slight losses to
gains up to about 20 SAT-M scale Points, Some of these differences were
. statistically significant, but none were considered meaningfully large. By
contrast; overall STI effects in the Pike ahd Evans study are gains conser-
vatively estimated dt about 33 SAT-M points, and those in McCarthy's 1975~
76 data at about 4] points. Overall instructional effects averaged by
Marron over 10 preparatory schools yielded a gain of about 79 SAT-M points.
“Among the other studies in this- review, average control group gains ranged
from-L5 points in Dyer's study to 66 in Frankel's, and there was a median
gain of 51 points. Using the latter as a rough estimate of what control sub-
jects might havé gained in the Marron study, the effect of ITI would be
estimated as 79 minus 31 equals 48 points.
Interpreting the discrepancy. In considering the discrepancy between
studies in which positive overall results were reported and those in which
negative results were reported, we may consider how to intérpret the dis-
crepancy . how seriously to take, the positive results, and then examine why
the di.crepancy was observed, In interpreting the discrepancf, it should
be récalled that in principle even a single study showing substantial
effiects cannot be refuted by any number of .studies failing to do so., It
follows, of course, that mixed results across studies cannot be dismissed N .
" as simply indicating that meaningful effects were somehow due to happen- ,/’
stance, or that mixed results indicate basically no effect over the set of -
studies summarized. k

Credibility of the positive findings. On the other héﬁd'it is reasonable
to demahd of a study that obtains positive results contrary to‘most other
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studies on the same topic that its design, and the results reported, lend
strong support for the conclusions before they are fully ar .pted. In the
case of the Pike and Evans study, some 500 students were involved, The STI
effects were found to<be both statistically and meaninpgfully sigaificant
for all 24 experimental groups, distributed over 24 different teachers in
12 different mnrOm@m. Random assignment of studepnts to either the coached
or control groups ‘was a strong design feature, a. was random mmmwmsamsn of
"experimental and control studencs to either an A, B or a B, A sequence of
N pretest’and posttest. The lagter feature ruled out possible score equating
PR problems that were invoke| as possible reasons for some of the larger gains

: observed in other studies. The tcCarthy study was less formal. The report
compared thé score gains of 60 students who had taken an SAT-M preparatory
course:for school credit to score changes of 60 students in tlie same school
who did not take the course. The Marron study involved 714 students in 10
schools, most of whom were in preparatory programs designed to help them
increase their SAT and College Beard Achievement Test scores prior to
entry i. United States military serviee academies. There were no control
subjects.

"Explaining the discrepancy. We tuvn next to-some observations of why the
differences iun overall conclusions may have occurred. In all the mn:awmm
for whigh negative concli:sions were nmmnﬁmm the STI tended to be brief
and relatively uncontrolled, emphasizing ‘test-taking vnmnﬁwom and offering
at. most only ingidental instruction directed to mathematics content. Also
inclu. 1 was some instruct.on for general TW. In most instances the stu-
amznmxpn these mnzaumw were attending prestigious private or public schools
where students are mm:m 1ly well test-prepared; i.e., well-reviewed,
pract.ced, informed on qQuestions of mﬁmwnmp and mvmnnmpn W, etc. The major
exception was the Roberts and Qppenheim i@y, in which it is likely that
the opposite situation interfered’ with possitle STI effects; the students
were apparently just too educationally disadvantaged to expect to achieve
meaningful gains from <hort-term instruction awﬂmonma to the mmb,. Another
consider=tion is that most of the studies nmvonnmsm negative overall cop-
clusidéns bad seridus design problems, particularly in the lack of adequate
control groups. .In some instances there were n¢ control groups, and in
others the experimental and control subjects were in separate mnroonv and
as a result, STI effects were confounded with school effects.

In.contrast to the description of the studies yielding negative overall
findings, the three studies providing positive overall results may be
characterized as having generally involved more hours of instruction. The
instruction was moderately to highly oosn#owwma and deliberately included
mvvmovnpanm mathematical content. Thé participating students in these
. Studies teunded to be ar neither of the extremes of test-prepavedness or
nmmnlmovrpmnunmnu@s noted, for the other group of studies. Thus they mmmama
to have a need for § on.pHH and a readiness to benefit from it.

A final consid on in nwm diserevancy between the'two groups of
studies is the possibility.that they.demonstrated clear—-cut STI or ITI
score gains by means of e:treme wznmn<m=nﬂo=m. Hmsmonusm tkea not truly
Wm=m+mpvnmwpm to the _mamw nomwmdmm xad acmmnwo%m about céaching ox STI/ITI
effectst The mm:ﬂnmpvmmovrrww of the Pike and Evans stuldy is subpported by
4 the. following observations: (1) the instruction sias shovt term, involving

only 2i hours of classroom. participation; (2) it was mmmmoanm in all 24

classes despite differences in déhools; teachers, and groups of students;

and (3) all 500 plus students . avolved were volunteers who had planned to
take the SAT. The jnstruction wds effective over the full range of their
initial SAT-M scores of 250 to 650. It should be noted that a central
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premise in undertaking the study was that well-developed instructional
materials would be essential to a successful program of STI. Student
workbooks and teachers' class outlines were developed to facilitate ia-
- struction that would systematically incorporate effective mathematics
" content review (A-2), overlearning/masterv-learuing of basic facts ard
mathematical operations (A-3), extensive guided practice in responding
systematically and amalytically to individual test items (A-4), filling -
in informational gaps such as computations involving inequalities (B-1},
and teaching general and specific aspects of TW (B-2 and B-3).

The generalizability of the Marron findings is suppojted by the ob-
servations that substantial average SAT-M intc+edses were observed in all
10 participating schools, and the curriculums in all instances were what-
ever teachers in those schools decided upon. The main question to be
raised about whether extreme interventions would limit the generalizability-
of the Marron results is that of the total amount of time devoted to in-
struction, widch in this case -onsisted of a full semester devoted ex-
plicitly to raising test scores. On the,one hand, this large amount of
time spent on instruction clearly sets the Mzrron data apart from those of
all the other studies considerad in this review. On the other hand, the
question of whether long periods of instruction would make meaningful .
- differences on SAT scores is one that has regularly been given serious
*consideration. Carroll (1970) suggests that "In the case of students who
have had average educational experiences but who make low scores on the
SAT, one may estimate that even a year of rather intensive remedial in-
struction would not generally suffice to mzke a dramatic improvement in
test vmmmonamaom L (R 4). The College Board Commission on Tests
(1970) suggests that :. . . students cannot Late in high school hope to .
improve their performance on the SAT appreciably by studying for it . . .," .
and then adds: "This is not to say that the abilities that are measured on
the Scholastic’ Aptitude Test are impervious to change; it is to say that if
~verbal and mathematical aptitude]} especially verbal aptitude, can be devels
oped within the length of, say, a school year, no one has yet demonstrated
a way to do it" (Vol, 1, p. 12). What seems to be called for is an in-
créased awareness of an underlying continuum for S1¥, ITI, and regular in-
struction in which the total amount of time, as well as the relative amount,
is a mmnnm”” The natural limits on the. amount of instruction that might be

. profitabl® devoted to general and ‘specific TW, and even to content review,
are such that any extended fnstruction designed to increase test scores will
“*necessarily devote'a large proportion of time to regular iastruction. It is
“instvuctivd to note that although average SAT-M gains between the junior
year (usually April or May) and senior year (usually December or January)
tests are usually between 12 and 20 points, control group gains in the . -
studies Treviewed here were often substantially larger. Those for two
schools in the French study were 31 and 42; those reported by Whitla, Lass,
and Frankel were 31, 53, and 66 respectively.

The McCarthy findings provide a sampling of what might be expected from
well-run school classes detigned specifically foxr preparing students for
the SAT-M. As such they-would generalize to that part of the co: hing or
STI question. That is, is the goal of increasing SAT-M scores by . well-
run course one that is unattainable? For that matter, nozmunmn»bm the kinds
of instruction wost likély t~ produce meaningful gains (effective review,
integrative mmmnzuzmv the teaching of analytic problem-solving skills,

. irstruction to overcome test-naiveté, etc.), is such a goal necessarily one
that is corrupt and unworthy? It would seem that judgments of such programs
should be suspended until one has considered the specifics of what is

.
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actually done, and that the limits of possible score.gains linked to the
several score components should also be considered. T

Applying the score components model. Having considered thE’general out—
comes of instruction for the SAT-M, and the questions that arose from a.
disparity between those studies failing to show an STI or ITI effect
and those succeeding in doing so, we may next consider the findings not as
overall cutcomes but as outcomes related to the several score components.

Consider first the four score components having to do with developed
mathematical aptitude. It will be recalled that the three components sub-
ject to STI effects (A-2, 3, and 4) were generally present in the studies
that demonstrated STI or ITI effects and absent in-those that failed to deo
s0. We have also noted that limitations in component A-1 (developed ability)
may have contributed to the lack of STI effects in the Roberts and Oppen-
heim study where the gap to be bridged may have been simply too large for
STI to have an effect. On the other hand, the Pike and Evans insgruction was
effective over a wide range of initial SAT-M scores. The Frankel data
showing control subject gains of 66 points provide an instance of sub-
stantial growth in component A-]1. This is an 1ntere=t1ng discovery not
only because of its magnitude.but also because for most students this is
apparently, the effect of studying advanced levels of high school mathe-
matics (most students in the school take four years of mathematics) These
findings suggest that although the mathematics required to answer "SAT-M °
items is intentionally limited to ninth- or tenth-grade content, mathe-
matics_beyond that level serves not only as review but also to facilitate
answering SAT-M items. This in turn suggests that for mathematics the _
aptitude-achievement distinction is relative and implies as well that one
way to increase mathematical aptitude as measured by the SAT-M is to rake
additional courses in that subject area.

The importance of component A-2 (review) is supported by data in three
of the studies that reported no meaningful overall STI effects. The studies
by Dyer, French, and Dear all showed STI gains of 28 or 29 SAT-M points for
examinees not currently studying mathematics but much smaller gaing for
those who were taking mathematics courses. Some support for the possibility
that instruction for components A-3 (integrative learning) and A-4 (analytic
skills) may.lead to a subsequent increased rate of growth in mathematical
reasoning ability is provided'ip the Pike and Evans study, where it was
observed that participants not only gained between pretest and posttest but
gained an average of 24 additional points between the posttest and the post=-
posttest that was taken four months later. -

We may next examine STI or ITI effects related to the three score com-
ponents that have to do directly with test taking. This instruction is a
kind of "teaching to the test', but as noted earlier its impact is to help
students overcome test—specific obstacles that cause them to receive’ in-
appropriately low test scores. Component B-1 (the match between an exam-
inee's developed ability and the test content domain) was addressed as part
of the content review in the Pike and Evans study, and presumably in those
of Marron and McCarthy as well. It would be desirable to use diagnostic
test information as well as item content information in those and in future
studies to see whether filling specific gaps such as computing averages and
solving inequalities has a demonstrable effect.

All studies presumably gave at least some attention to component B=~2
(general TW). If, however, there is any strong conclusion to be reached
from the studies reporting no meaningful STI effects, it is that inst”uc-
tion for general TW in the form of a few general rubrics such as "use ysur
time well,"” "answer if you think you know the correct choice or if you can




eliminate 2t least one alternative," and of loosely structured group prac-
tice and discussion sessions is quite consistently ineffectual. This of
course has direct implications regarding the probable value of much of
the commercially provided test coaching. The aspect of general TW given
particular attention in Pike and Evans was that f knowing when and how to
guess, given partial information. It was found a* there was considerable
confusion on the part of students and tfeachers. aiike on questions of the
scholastic propriety, fairness, and efficacy of guessing‘when partially
informed, and a related confusion regarding the implications of the formula
score that "corrects" for guessing by subtracting.a fraction of a point for
wrong-answers. Classroom demonstrations of the results of guessing when
there was no information, and again when either two or three of five choices ~
could be eliminated, allowed studenfts in each class to derive the conclusion
that over a set of items "partial credit is given for partial information."
This component of TW should alsd be examined for its effect on test-taking
behavior and on test scores. Component B-3 (specific TW), particularly for
the relatively complex item formats (data sufficiency and quantitative
couparison), was also given considerable atiention in the Pike and Evans
studY, which was probably respousible for the greater STI effects observed
for these formats than were found for the much simpler "regular mathe-—
matics” item format. ’

Confidence and efficiency (components C—l and 2) in ‘test taking are
most likely to increase if substantial efforts on the earlier score com-
ponents have been made, Thus, in the three studies involving content
instruction, it is very likely that at least some gains attributable to the
secondary effects of .increased confidence and efficiency in .test taking.
also ocourred. To enhance this effect, Pike and Evans incorporated
occasional timed practice tests that were tailored to the instrection pre-
viously received, in order to provide the students an awareness of having
increased their test-taking capabilities.

'FINDINGS REGARDING THE SAT-V

Would finding STI effects be feasible? It is a common observation that
verbal aptitulle is not likely to be as subject td coaching or STI effects
as is true of\mathematical aptitude. In the pjeface to the Pike and ‘Evans
(1972) monograph, for example, Kendrick stated thats "By now it has been

" falrly detiniéely settled rhat the verbal part of the Roard's Scholastic
Aptitude Test (SKT) is impervious to coaching. The mathematical part seems
similarly, though perhaps not so thoroughly, proof against special prepa-
ration, but the question of mathematics is complicated by the fact that
some students g0 not take mathematics in their senior year of secondary
school, and le d lives very nearly undisturbed by quantitative thought.
For them, it i5 only reasonable that a little review or warming=-up
would be helpfhl. e o " (ps v). We have noted earlier (page 25) the
College Board Commission on Tests' statement that concludes, ". . . if
verbal and mathematical aptitude, especially verbal aptitude, can be -
developed witha: the length of, say, a school year, no one has yet demon-—

strated a way to do it" (emphasis added).
The above considerations, and the important role mathematics content

instruction appeared to have in the studies showing meaningful STI gains
for the SAT-M, make any study purporting to show major SAT-V gains appear
suspect, However, a comparison of SAT-M and SAT-V findings among seven
studies reporting coaching/STI effects on both (Dyer, French, Lass, Dear,
Fzankel, Whitla, and Roberts and Oppenheim) can serve to check on this




general impression. For the seven studies, high, median, and low STI effects
for the SAT-M were 18, 6, and -9 points; those for the SAT-V were 18, ll,
‘and 0. The surprising result, then, is that overall the SAT-V gains were
strongl y equivalent to those observed for the SAT-M. Having made this com-
parison another can readily be added: the gains made by control subjects in’
these seven studies. High, mediun, and low score change$ by control sub-
jects on the SAT-M were 66, 23, and 0; those on the SAT-V were 41, 34, and
~7. Here, too, the nosvmnmvwwwnw is more “than might have bheen expected.

The Marron study also provided-.data for both SAT-M and SAT-V (for ITI) but
did not include control subjects in the study design. In that study, gains
on the SAT-M and SAT-V were 79 and 57 points respectively. The difference -
is very 1ikely attributable to the fact that most of the students in the
Marron study majored in engineering or related fields, and were also pre-
paring for the College Board Mathematics Achievement Tests. Consistent

with this conjecture is the fact that.the largest controlk.group gain on

the SAT-M, 66 points, was observed for students at the Bronx High School

of Science, nearly all of whom were taking four years of high schoel
mathematics, . ’

Having made these SAT-M and SAT-V comparisons, and in the process
having learped that STI effects for the SAT-V would not be nearly so .
aberrant as might have been expected, we smw proceed to a summary of nsm
SAT-V findings themSelves.

Another basic discrepancy. In mcasmnuwunm the musmvsmm of mn:&wmm of
instruction ditrected to the SAT-V we again no.e a basic discrepancy. The
overall conclusions of Dyer, French, Lass, Dear, Frankel, Whitla, Roberts
and Oppenneim, and Coffman and Neun are essentially negative, whereas those
of Pallone and Marron are positive. Furthermore, the findings of four,
additional studies that are relevant to the SAT-V but not directed spe-
cifically to that test also reach positive conclusions regarding score
gains attributable to STI or ITI. These are the Marron and Jacobs studies
of instruction for th. English Composition Test (ECT), and the Moore and
the Whitely and Dawis studies of instruction for answering verbal analogy
items.

The first group of studies showed overall mean SAT-V gains ranging from
-9 to 18 points. Unfortunately neither Pallone nor Marron had control sub-
Jects to allow an estimation of score gains specifically attributable to
the instruction program. However, the gains in both studies were im-
pressively large. For 20 students receiving STI, and for 80 receiving ITI,
Pallone reported mean SAT-V gains of 98 and 122 points respectively. For
the 700 students in 10 schools who received TTI, Marron reported an aver-
age SAT-V gain o€ 57 points. In the Marron ITI study, about 350 students
also took the English Composition Test (ECT) pretests and ‘post tests and
showed an average gain of 83 points on the 200-800 ECT scale. Again there
were no control mcvumnnm. Using random assignment of volunteers to either
instructed or control groups, Jacobs investigated the effects of 18 hours
of STI on ECT scores in six schools. o:ww a posttest was given. In two
schools the difference between coached and control students was negligible.
In the other four schools involving about 90 instructed and 90 control sub-
jects, mean differences ranged from 44 points in one school to 73 in an-
other. '

Woore's study of instruction for analogies would suggest that even very
brief instruccion can make a meaningful difference in performance on
verbal analogies for highly able students. The differences he observed
would translate to a gain of about two or three analogies on the SAT-V,
which would result in an SAT;V gain of perhaps 10 or 15 points. Although
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this is not a large gain on the overall SAT-V score, it would be a mean-
ingful effect as a component of that score, limited to the analogies part
of the test. The Whitely and Dawis study showed gains quite consistent in
degree to those reported by Moore, the difference being that the group
studied yere inner-city high school students rather than graduate students.

Interpreting the discrepancy. Confronted again with mixed results across
studies we note once more the logical primacy of 5tudies demonstrating
effects over those failing to do so, but also reiterate that if they are
to be fully accepted, positive STI conclusions mist be strongly supported
by research design and data. In this respect there are shortcomings in
both studies addiessed directly to riising SAT-V scores. The Pallone STI
findings are based on only 20 expérimental subjects, a number small enough
to sindicate clearly the need for replication before great confidence can
be placed in the findings. Furthermore, both the STI and the ITI effects

‘were observed in a single school, and the lagk of control subjects leaves
open the question of how much ¢f the observed gain was attributable to the
programs of special instruction and how mu¢h to other factors operating in
the school in question. The fact remalns, however, that the gains were
extraordinary. Control subject gains on the SAT-V in the superior schools
studied by Lass, Frankel, and Whitla were 41, 38, #nd 39 points respective-
ly, If we then estimate that school effects and any other sources of growth
and practice in the Pallone school would ordinarily be about 40 points, the'
average gains attributable to STI and ITI (involving BO students) would be
58 and 82 points. Using the same estimation of expected control subject
gains, Marron's data yould indicate SAT-V gains of about 17 points. Thus
the students appeared to make gains.o .ly slightly greater than they could ~
have expected from attending an exceptionally good high school over the
same period of time. Even though the average gains on the SAT-V for stu-
dents taking the SAT in April or May of one year and dgain in December or
January of the next are usually in the neighborhood of 15 to 25 points, the
57 SAT-V point gain observed for the Marron st. y is large enough at least
to raise doubts about the Commission on Tests' statement about raising
verbal aptitude scores within a year, particularly since 10 different

- schools were involved. )

Jacobs' finding of gains ranging from 44 to 77 points on the ECT are

not only substantial, particularly as they were obtained with only 18 hours
"of instruction, but are also impressive in the sense that the research
‘design yas strong, with random assignment of subjects to control or experi-
mental groups. The question is whether these findings on an achievement
test can be interpreted as relevant to the SAT-V, an aptitude test, partic-
ularly since achievement tests with their content orientation ars generally
considered to be more susceptible to STI. Arguing for the relevance of
Jacobs® findings are three observations? (1) achievement tests such as the
ECT are viewed as becoming increasingly more like aptitude tests as efforts
are made to have questions that will generalize across many school curricu-
lums; (2) parts of the SAT-V, particularly antonyms and reading comprehen-
sion items, are.easures of vocabulary and reading ability that could.as
well be viewed as achievement measures; and (3) the ECT contains complex
item formats, and results of instruction for coping with these complexities
may have implicationa for possible vulnerability of complex SAT-V item
formats (particularly analogies) to similar kinds of instruction.

Marron's finding of an 83-point gain on the ECT for some 350 students
serves primarily as a rough confirmation of Jacobs' findings, although ITI
was required to do it. Moore's data must be considered as tentative, in
part because there were only 19 experimental and 19 control subjects, and




in part because the item format used was rather more cumbersome than thst
employed in the SAT-V. The Whitely and Dawis study involved 184 students
from two high schools, giving an adequate data basé from which to work,
and in addition it involved a rather sophisticated experimental design.
The major question about the generalizability of their data to the SAT-V is
that the researchérs went to considerable lengths to_keep all the analogy
items in the study at an unusually low vocabulary level. Although the
vocabulary load is also kept reasonably low in analogies used in the SAT-V,
many of the more difficult items involve fairly difficult words in order
to test the ability to recognize -subtle relationships. It may well be that
the Whitely and Dawis study is directly relévaqt to possible score changes
for very low-scoring subjects on the analogies part of the test, but this
would have to be established in further studies.

Explaining the discrepancy. The next question jis why the differences in
overall conclusions may have occurred. In most of the studies for which
" negative conclusions regarding STI were reached, the instruction tended to
be brief, relatively uncontrolled, ani not directed toward verbal abilities,
although an emphasis was placed on individual or group practice in test
taking. The Coffman and Neun studv departed somewhat from this pattern in
that it was designed to determine the effect of a presumably typical accel-
erated reading course on SAT-V scores. This course involved about 50 hours
of instruction as part of a college~credit course emphasizing rapid read-
ing with relative accuracy. The Pallone STI study was comparable to the .
first seven negative gtudies in the number of hours spent on instruction;
his ITI study was comparable. to the number of hours of instruction in the
Coffman and Neun investigation. The difference in results appear not to
lie in the number of hours of instruction. The Pallone instructions, for both
STI and ITI differed sharply from those given in any of the negative studies,
in that Pallone’'s instruction was deliberately designed to go beyond the
fcoaching" that had so regularly been found ineffectual. Instead, the
instruction focused divectly on reading, vocabularly, and verbal reasoning
abilities that the SAT~V is intended to measure. The program was highly
systematic and controlled, involving instruction in intensive reading,
skimming, critical reading, exercises in answéring reading comprehension
items and solving verbal analogies. Marron's study was characterized by
the large amount of time involved {a full semester directed expressly to
raising selected test scores,, although the amount of time devoted to
preparation for the SAT-V is not clear. In any event, some kinds of verbal
content instruction can be assumed and perhaps instruction directed to ’
specific item formats as well. The studies of instruction for analogy solv-
ing (Moore; Whitely and Dawis) are not necessarily inconsistent with results
in the studies reporting no meaningful overall gains on the SAT-V. This will
be given fprther comment.

As was true for the Pike and Evans study of SAT-M instruction, the
Pallone study of STI and ITI for the SAT-V differed most markedly from
the others yielding negative results in the degree to which instruction
was substantive and controlled, with emphasis given to effective review
(A-2), integrative learning {A-3), the teaching of relevant analytic skills
(A-4), and instruction specific t> item format characteristics (B~3). On
the one hand, this suggests that the generalizability of the Pallone re-
sults is limited to STI or ITI efforts that have a simflarly dtrong con—
tent orientation, and perhaps specific TW instruction a3 well. On the
other hand, these characteristics of the Pallone instruction clearly fall
within the sphere of STI and ITI questions raised in various College-
Board and other statements on these topics, and by student, parent, and
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professional education organizations. Generalization from the Marron re-
splts for SAT-V instruction is limited by the recognition that a consider-
able amount of instructional time was requir2d to obtain the gains re-

. ported. -

It is interesting to compare the importance of instructional content and
the amount of instruction as they affect SAT-V scores. This is most evident
in comparing the Pallone study to that of Coffman and Neun. The considerable
amount of time*spent in developing reading skills in the Coffman and Neun
study yielded trivial gains and even losses in SAT-V scores, whereas the
sharply focused curriculums used in STI and ITI in the Pallone study yielded .
sizable score gains. This difference between .comparatively passive, un-
focused study and actiVe study directed to specific Skills runs counter t¢
the common feeling represented by French and Dear's (1959) conclusion that, -
rather than seeking coaching, an eager College Board candidate " . . . would
_probably gain at least as much by some review of mathematics on his owm and
“by the reading of a few good books™ (p. 329).°

Item format differences. Only one of tha 10 studies of SAT-V instruction
reported differences by item format. This nay have been in part because not
many items of any one kind were present, since four item types were used,
thus making comparisons risky, and in part because in most if not all the
studies attention was focused on the overall results. This is unfortunate,
because there is good reason to believe that because of differences in
format cdmplexity some item types may be more susceptible to instruétion
than others. In the French study, SAT-V instruction was provided in only
two of the three schools. In the first school, two—thirds of the l8-point
gain attributed to instructibn was observed for analogies. For the second
school, in which a 5-point gain was observed, nearly all the effect was
due to antonyms. The difference between the two schools is perhaps best
attributed to differences in instruction, the latter not having been
closelY monitored or controlled. In any event, the analogies effect
noted in the one school is consistent with general evidence regarding the
relationship between STI effects and item complexity, and with the studies
of Moore and of Whitely and Dawis that were directed specifically to

* verbal analogies.

FINDINGS REGARDING TW '

Defining TW. Again, TW will be defined as the set of skills and knowledge
about how to take a particular test that allows the individual to display
his or her abilities to the best advantage. Implicit in the definition is
the recognition that some aspects of TW must be used if the examinee is to
receive proper credit for the knowledge or ability being tested, but that
other aspects of TW, such as taking advantage of "specific determiners,"
may allow the examinee to receive more credit than is appropriate. The
latter aspect, however, is likely to be at a bare minimum for profession-
ally developed tests such as the SAT.

Guessing. It was noted above that guessing, which may be defined as
answering a test question in the absence of certainty as to the correct
response, usually involves either a more or less spurious hunch or feeling,
or the uyse of partial information, and is seldom the sort of blind selec-
tion that often first comes to mind when the term is ysed. It was also
noted that partial information situations in which guessing is an appro-
priate behavior are necessarily a part of most objective testing, particu-
larly when the test is at an appropriate level of difficulty.

Considerable thought and research have been given to the question of
whether to use a "correction formula" to compenszte for individual differ-




ences in guessing tendencies. The results are far_ {rom conclusive. Argu-
ments for and against the use of corréct@on formulas were also given
earlier. The main conclusions to be drawn from these are that: (1) more
information is needed on the subject to resolve differences in findings
and conclusions; (2) better within-test or before-test answering in-
structions may be needed (Lord 1975); and (3) both "rights only" and
"correction formula" scor%ng procedures pose answering dilemmas to exam—
inees, with the former emphasizing the decision of how to select an
answer and the latter emphasizing that of whether to select an answer
when in doubt. .t

. Risk taking (RT). Individual differénces in guessing tendency at a
given level of uncertainty of the correct answer and under a given set of
instructions about guessing may be. desgribed as differences in risk-—taking
(RT)ibehavior. One set of basic findings reported above regarding RT was
that of Swineford and Miller (1953), who studied RT under instructions
that encouraged, discouraged or were neutral to guessing. They found that
(1) there was some guessing under all three sets of directions, (2) in-
structions inhibiting guessing were more effective than those encouraging
it, and (3) there was little relationship between RT (dgciding whén to,
guess), and ability. Another basic finding was that of Crehan, Koehler,
and Slakter (1974), who found that an individual's RT tendency is rela-
tively stable across different tests at » given time, but that RT tends to
decrease over grades 5 to 9, then becomes relatively stable, at least
through grade 11. They noted the implication of this finding, that the
contribution of RT strategy toward maximizing test scores actually tends
to become less between grades 5 and 9.

Answer changlng. The question of whether to change test answers moves
from the question of when to guess, toward that of how to do so. Excellent
summaries of studies of answer changing are found in Lynch and Smith
(1975), and in Mueller and Wasser (1977). Some of the conclusions generally
agreed upon are listed on page 18.

TW for reading comprehension items. In considering TW as it applies
specifically to particular item types, the shift from when to guess to how
to guess is partizularly evident. In a comparison of free-response and
nultiple-choice testing of the reading comprehension of British and Amer-
ican examinees, Vernon (1962) found a test-sophistication factor in the
multiple-choice responses of British examinees, who were generally un-
familiar with such tests, that was much less evident in American responses.
The difference was more pronounced fcr the relatively complex reading
comprehension items than for the more straightforward vocabulary questions.
This would suggest a relatively greater need for TW instruction for stu-
dents on the more complex item format, readlng comprehension. Two strat-
egies were observed by Pyrczak (1972, 1974) in studies of answering be-
havior when the reading passages were not available. One made yse of
interrelationships among the items in 3 given set that accompanies a
given reading passage, and another used such devices as selecting general
principles rather than specific facts.

TW for verbal analogies. Connolly «nd Wantman (1964) used "think aloud"
procedures with nine subjects and provided an impressionistic report of
analogy-solving processes. One conclusion was that words among the alterna-
tive choices influenced how the stem words were interpreted, Another was .
that the students differed considerably in their methods of solving the
analogy problems. These observations suggest the need for instruction
directed to score components A-4 (relevant analytic skills) and B-3
{specific TW).




Other studies have examined the relationship between word assoéiations
and thé solving of verbal analogies. Willner (1964) demonstrated that on
many 'verbal analogies (drawn from a variety of tests other than the SAT);
nearly half the items could be answered correctly using word associations
alone, i.e., without having first to educe the relationships for a given
_item and then sc.ive the analogy on the basis of the educed relationships.
He noted that in some instances word associations tended to.hinder. rather
than facilitate solving particular analogies, and thus the opposite effect
seemed to have occurred. His proposed.solution to the problem is to con—
struct analogy items that are substantially free of the word assoclation
effects. This seems clearly desirable, since ‘the use of facilitative word
associations to get a higher score will give some students an unfair ad-
vantage; and the susceptibility to the distracting power -of other word
associlations will put test-naive students at a disadvantage. Even if the
two effects were well balanced across.a set of items, the problem remains
“hat some meaningful part of score variance will occur because.of this

ictor, rather than to examinees' relative ability to solve verbal analo-
gies, 1.e., to educe and subsequently use structured relationships be-
tween pairs of words, Another way of reducing the problem is to provide
instruction in solving analogies. It may be that simply expanding the
within-test directions to include one sample item and its solution would
be adequate. .

-
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Recommencdations for Future Research

w

Specific recommendations for research on short— and intermediate-term
instruction for the SAT,. testwiseness, and related topics will be pre-
ceded by 'a discussion of the objectives toward which the research would
be directed and a discussion of general research design considerations
dérived from an evaluation of the studies reviewed.in this survey.

RESEARCH. OBJECTIVES . _ >

The immediate objectives of the research to be recommended will be pre-
sented after discussing the ultimate objectlves toward which these would
be directed.

Ultimate objectives. There are threé ultimate objectives toward which
the research would be directed. The first is to maximize the fairness
) and validity of the SAT with regard to its short-term and intermediate—
term instruction (STI and ITI) score components. The second is not to dis-
courage concern and activity regarding test~preparedness, but rather to.
foster realistic understanding and expectations regarding possible out-
comes of STI and ITI. The third, which would derive from the puisuit of
- the first two, is the emergence of a more basic understanding of the
processes involved in test taking and contributing to aptitude test scores.

In considering these objectives, the score components, model will again
serve as the organizing principle. Differences in component A-1, aptitudes
that_have developed over a long period of time, do not fall within the -
purview of this survey, because the question of special instruction for the
SAT, whether as STI or-ITI, is by definition excluded from consideration ’
for that component. The final component'in the mode” (P-1, error variance)
is also excluded by definition, since "error" as uged here in its tradi-
tional psychometric sense is score variance not attrihutable to the factors
being considered. The remaining eight components are all subject to various
STI and ITI effects and as such are those with which we will be concerned.

The issue of test fairness, to which the first research objective is’
addressed, is necessarily raised if there are meaningful STI and ITI score
effects because of differences in the availability of instruction and even
in the awareness of its possible effects. The fairness of the SAT with
respect to the effects of special instruction can be maximized in four ways.
The first is by informing examinees and educators of STI components that
may increase academic aptitude performance (as distinct from underlying
academic competence). These instructional components-correspond to score
components A-2 (review), A-3 (integrative learning, overlearning), and A-4
(Learning relevant analytic skills). The second way ig by minimizing the
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occurrences of mismatches between the basic skills and knowledge required
for demonstrating scholastic aptitude that are assumed in constructing the
SAT, and the actual distribution of these skills and knowledge in the
examinee -population. This requires the discovery of such mismatches and the
subsequent change of test content spcoilications and test directions, as
well as the vuoqwmwon of within-test information (such as defining thé nota-
tions of mﬂma:mHWnﬂmmv and the dissemination of a clearly phrased statement
about the skills and knowledge that are assumed in constructing the test.
These activities correspond to score component B-1.

The third way of maximizing the fairness of ,the SAT is by minimizing the
testwiseness (TW) score components, B~2 and B-3. This can be done by
limiting the need for TW and by making it as generally available as .
possible. Limiting the need for IW can be accomplished primarily through
test content decisions. As noted earlier, many of the changes in the SAT
from 1926 until recently have been in the direction of reducing item for-
mat complexity. A direct result of such changes is a reduction in required
TW. Other test characteristics such as .the distribution of item diffi-
culties, the presence of word association effects in verbal. analogies
(whether hindering or facilitative), the clarity and completeness of
within-test directions, and the degree of speededness all influence the
amount and kinds of TW required by the test. The TW that is needdd can be
""made available primarily through the use of widely disseminated test
familiarizztion materials. '

°  The final means of ensuring maximum fairness of the SAT with respect to
special instruction is that of helping students find ways to develop test-
taking confidence and efficiency. The first three means of ensuring fair-
ness are probably necessary to bring about desirable score changes attrib- .
Oted to these last components, C-1 and C2, but are not always sufficient,

The steps just described for maximizing the fairness of the SAT would
also tend to increase test validity. STI designed to increase scholasfic .
aptitude performance (e.g., components A-2, 3, and 4) helps ensure that the
full potential aptitude developed over a long pericd of time is at a state
of readiness to be demonstrated on the SAT. To put it another way, the
individual's scholastic performance that is shown when taking the SAT can
be brought in line with his or her full underlying competence, and it is
the latter that the SAT 1is intended to measure and is concidered| to be the
best index of academic potential, Similarly, if there are specific gaps in
the individual'’s requisite knowledge for coping with the test content that
can be taught in a short time (B-1), then the score he or she would receive
after such STI is more representative of the individual's level of devel-
oped aptitude than the score he or she would have received without such
instruction. The effect on test validity of minimizing the TW score com-
ponents (B-2 and 3) is evident on logical grounds, whether by limiting the
need for TW or by making the required TW as generally available as possibie.
Scores that are lowered because examinees do not comprehend sone aspects of
complex item formats, or because examinees are reluctant or fearful of using
partial information, do not reflect the aptitudes being tested as satis-
mmononwpw as scores less influenced by these methods mmnnonm. musvpmnpw, the
positive effect on test validity of helping students overcome problems in
test-taking conflidence and efficiency (components C-1 and 2) should be self-
evident. .

The second of the ultimate objectives for future research is npt fo dis-
courage concern and efforts regarding test-preparedness, but rather to
foster realistic understanding and expectations regarding likely outcomes
of STI and ITI by m:nowummnsm appropriate emphases and expectations regard-
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ing such_instruction. Appropriate emphases and expectations may be en-—
couraged by informing students and educators of the appropriateness of STI
where needed for score components A-2, 3, and 4 (increasing scholastic
aptitude performance), B-1 (filling in important gaps in assumed knowledge
or skills), B-2 and 3 {providing general and specific TW), and G-l and 2
(helping examinees develop test-taking confidence and efficiency). In-
appropriate STI or ITI emphases, expectations, and activities may be dis-
couraged primarily by informing students and educators of the limitations
of special instruction corrésponding to the components of test scores and
to related examinee characteristics. This could begin by noting that for
most students score component A-1 is by far the largest and is by defini-
tion not-subject to STI effects, and by noting that because of component
D-1 {error variance) any program of STI or ITI may result in a certain
percentage of substantial score gains that are attributable entirely to

.chance and do not, therefore, constitute bona fide evidence of STI effects.,

Attention can then be directed to those score components that ofay be in-
fluenced by STI but for which such effects are necessarily subject to
strong limitations. The effects of STI addressed to component A—2 (review),
for example, are subject to two limiting factors. First, ' 'review" pre-
supposes that televant material had already been learned earlier, and
second, the effects for a given examinee are necessarily limited by the
extent of his or her need for review. Similar limitations related to
"readiness" for STI and the degree of need for it apply to components A~3
and 4. SPL effects for score component B-l1 are limited by the number of
test items calling for, the required knowledge or skill, and by the degree
to which the examinee is lacking in these skills. Components B-2 and B~3
are limited by the degree of test naivefé to be overcome, as well as the
need for TW that the test imposes. On the latter point, for example, an
examinee who can answer most test questions correctly with confidence has
little need for an effective strategy for guessing on the basis of partial
information; the converse is true, of course, for the examinee who is only
partially informed on a large percentage of the test guestions. STI for
components C~l.and C-2 i lifited in its effects primarily by the extent
tp which examinees are being handicapped’'by a lack of confidence and
efficiency in test taking. -

Perhaps the clearest instance of STI limitations 'that can be pointed
out is instruction consisting almost entirely of drill on sample test
questions. Such instruction is not only academically unscund but misses
most of the avenues for having a meaningful effect on test scores. It
entirely bypasses components A-2, A-3, A-4, and Bl and deals only
peripherally with the TW compdnents B-2 and B-3. Furthermore, it is un-
likely to have more than a very modest effect on C-;, since confidence can
best be built on a realization of increased competence in coping ‘with_the
informational and TW requirements of the test, or on C-2.

. Before leaving the topic of the limitations of STI, it is useful to
address the,paradox that despite these limitations, an examinee's prob-
lems with one or aore of the score components may be such that appro-
priate STI could result in & very large 'score’ gain. The resolution of the
paradox is in the realization that the limits are in the form of a ’
“ceiling" effect, but that there is no equivalent "floor" effect. For
example, some examinees ‘may be so lacking 'in test-taking confidence that
they "bomb" on the SAT, .and remedying this may appropriately result in
meaningfully and appropriately large score Zains. However, the ceiling
effect is such that: (1) the STI cannot yield a test score higher than
that warranted by developed aptitude; and (2) such large gains can only
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occur for those examinees who were initially severely handicapped by pod:
test-preparédness. To put it more generally, those students whe are already
well test-prepared will have little-gain from STI, whatever its quality
and- duration, their own levels of motivation, and so on.

The third and ultimate.objective for the recommended research would
‘be derived in the process of realizing the first two. This objective ds
to gain a more basic understanding of the procegses involved in test-
taking that contribute to the test scores. Such an understanding can
prdvide a good foundation for a possible evolution in‘aptitude tefting,
and could assist in providing information for diagnostic.and plactement
puyposes, rather than for.zdmissions decisions only:

Immediate objectives. ‘Recommended immediate objectives of” ﬁuture re-
searcli'régarding STI and TW would be to study systematically the effects
of STL {(or ITI) directed to the several components of SAT-M and SAT-V test
scores, taking into account selected characteristics of examineéds, test
items, and special instruction. Examinee characteristics of most direct
interest would be those related to the several test score components.
Examples of these, for which measures before and following STI wculd be
desirable, are as follows. For components, A~2 and A-3, the level of
mastery of. skills such as computing ratiocs and proportionsj- for A-4, ob-
servations of item~answering processes, and facility in locating required
information by scanning reading passages; for B-1, measures of information
and skills {such,as understanding the test directions) assumed in those
taking the SAT; for B-2 and B-3, degree and kinds of TW and test-naiveté,
including phose involved in guessing behaviorj and for C-1 and C-2, indices
of levels of confidence and efficiency in test-taking. Among the item '
characteristics of interest would be item format, difficulty,’ fineness of
distinction between the distractor and the keyed choice, and so on. Char-
acteristics of the STI would include the insgructional materials used and
the conditions under which they wete used. For score components'A-2, 3, '
-and 4, the use or nonuse of such materials as mathematics review and ‘
vocabulary building textbooks weuld be of nterest. Similarly, instruction
for components ‘B-1, 2, and 3 might be examined for differences associated
with the use or nonuse of test familiarization materials more or less re-
sembling the SAT descriptive booklets. For' components C-1 and 2, effects
resulting from taking a practice test, particularly one under conditions
closely paralleling the SAT (such ag_the PSAT) would be of intergst. What-
ever the instructional materials, other variables of interest would be
whether the STI was undertaken alone, -through a tutor, in a more or less
typical classroom setting, or in commercial coaching sessions or their
equivalent.

"
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DESIGN CONSIDERATIONS -

R - o
The bulk of the studies reviewed in this survey have contributed little
toward proﬁiding information that is either broadly generalizable or
cumulative. This may be attributed in part to the considerable complexities
of the questions involved, in part to the provision of ST1' that was loosely
structured and monitored, with little certainty of exactly what was pro-
vided, and in part to a tendency to-consider the results in an overall way
with scant attention psid to systematic differences among score components,
examinees, test items and ingtruction. It would seem important, therefore,

that future research on STI and TW as they apply to th.e SAT should be given ., .. -

strong debign consideration. This does not mean, of course, that pilot
studies should be excluded, nor does it maan that only large-scale, costly
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‘ §tudles should be undertaken. What it does mean is that future studies Of
any wagnitude should be tightly designed and fit into a matrix of inter-
related studies that will collectively shed considerably more lignht on
these questions and give more information than is now available. These
studies, directed to the objectives presented above, can be given itrong
design characteristics by partitioning between STI effects and practice
and growth, by partitioniung among score components and examinee, item, and
instructional characteristics, and by the systematic gathering and use of
detailed pretest and posttest .information.

Pretest and posttest data should.be colleeted but not simply for over-
all test scores averaged over all examinees. For a given study, contrasts
in STI effects associated with item format.or with other item character-
istics may well be desirable. Such centrasts sbould be fdesigned into the
study, with consideration given to adequate séﬁﬁlias/pzran item paocl for
each category of items that ig of/interest, and in particular they should

pave a large enough number of iteéms in each category for meaningful and

,fﬁgtable gscore differences to be de strated where appropriate. Pretest - i

posttest measures >n examinee varlables are desirabld across a fuller « ay

»f score components than have geﬂerally bern used. This is particularly

true for such aspects of TW as guessing strategies and RT tendencies.

Ideally, A tesi-preparedness prqfile over the several score components

could be of great valu.,

RECOMMENDATIONS FOR SAT-M RESEARCH

The Pike and Pvans study of instruction for the SAT-M demonstrated very
cloarly that meaningful STI effects, both overall and differemtially by
item format, can be obtained if the instruction is well designed and if it
covers a sufficient range of SAT-M score components, including mathematical
content {A-Z, A-3, A-4, and B-1) and general and specific TW (B-2 and B-3).
Recommended future research would be in the form of a coordinated series of
studies, replicating that of Pike and Evans but differing primarily in an
emphasis on partitioning the effects according to selected examinee, jtem,
and instructional characteri.tics as they apply to selected test components.
The outcome of a set of such studies would include: (1) an extension of
the study tu f .cts observed for inner-city students or others likely to
be at lower levels of developed mathematical aptitude; (2) egsentially a
replication, but dropping data sufficiency Items and differentiating be-
tween the content Score components (A-2, A-3, /-4 and B-1) and the TW
score components (B-2 and B-3). The use of diagaostic pretests and post=
tests of basic content skills and knowledge, and of ‘IW abilities and
attitudes, would Fe an Integral part of the study design. Over the set of
studies there.would also be differentiation baged on selected item char-
acteristics within item format, differentiating between instruction pro-
vided by self-study and instruction provided under classroom supervision.
There are, of course, many ways of dividing the work into a set of re-
lated studies. Among the possible studies that would seem most to warramt
current consideration are the following: (1) an extension of some part of
the Pike and Evans research to different examfnee groups, in particular
inner-city stude "¢ or students identified as highly “math anxious”; (2) a
study focused primarily on TW score components--it is in this realm that
the questions of fairness and test validity are most problematic; and (3) a
study directed primarily to relevant mathematical content. Either of the
last two could be profitably expanded or fgllowed up by a companion study
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that would allow’a comparison between se}f-stugy and st-dy provided in the
classroonm.

!

. RECOMMENDATIONS FOR SAT-V RESEARCH

Thexe is no SAT~V counterpart to the Pike and Evans SAT-M study upon which
to build a series of subsequent studies. There'are, however, two studies
that can serve in conjonction with the researchtbbjectiveo and design
congsiderations already outlined to give some direction to future SAT-V
research.

In the Pallone study, instruction was carefully designed and monitored
and was directed to the full array of STI or.ITI score components. As with
the Pike and Evans stud¥ of the SAT-M, the resulting score gains were both
pragmatically and statistically significant. Thé fact that omly a few sub-
jects in a single school were involved, with no control subjects, severely
limits the generalizability of the findings and fails to allow a partition-
ing between instructional effects and those attributable to growth and
practice. - ‘

The Whitely and Dawis study was limited to STI for verbal analogies.
Within that constraint its strong desizn makes it a good study upon which
to base some of the decisions for subsequent research plans for the SAT-V.
The subjects were 184 students randomly drawn from two high schools and
randomly assigned to treatment and control groups. The instruction was
carefully designed and administered, and in the-sense that the underlying
skill of educing relationshaps is one that can.be taught and wmay be con-
sidered a content skill, the instruction covered both content and TW score
components. Resulting score gains were statistically sig .ificant and were
also {pragmatically relevant to the SAT-V if STI effects for component test
scores, as well as for overall scores, are considered. The basic limita-
tion on extrapolating from the Whitely and Dawis findings to the analogies
part*of the SAT-V is that vocabulary was kept at an unusually low level in
their study. The vocabulary requirements of SAT-V inalogies of above average
difficulty often include words that are rather difficult because they are
needed to test the ability to educe more subtle relationships.

. The current status of firm information regarding possible STI effects
for the SAT-V is particularly problematic. Despite the importance of SAT-V
scores, the issues of fairness and ve? idity tied to possible STI effects,
and the existence of a marked discrepancy betwezn studies reporting nega-
tive findings and those reporting meaningful SAT-V score gains, no study
exigts that seriously tests the strong assactions noted above that the SAT-V
is apparently impervioug to the effects of periods of special instruction
even as long as a year. As noted above, the general belief that the SAT-V
must be considerably less susceptible to STI than the SAT-M does not hold
up in a comparison of SAT-M anJSAT—V effects in the several sgtudies di-
rected to both. Furthermore, several years have passed since Pike and
Evans -demonstrated STI effects for the SAT~M in 1972, and the Pallone-
study in 1961, which reported large STI effects for the SAT-V. What ap-
pears to be needed is a study or set of studies using STI generally similar
to that provided by Pallone but modified to meet the objectives and design
requirements ‘described above. The effects of STI should be studied in a
manney that would allow a partitioning of results according to.test score
components asg they relate to specified examinee, item, and instructional
characteristics. As was recommended for the SAT-M, a partition:.ng between
content-related score components (A-2, A~3, A~4, and B-1), and TW compo-
nents (B-1 and B-2) would be desirable. Among examinee characteristics of
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interest would be variables related to quality of education, and perhaps a
group having the verbal equivalent to "math anxiety" or "math aversion.”
Most basic among item characteristic partitionings would be that of
examining STIL effects separately by item format: reading comprehension,
analogies, antonyms, and sentence comprehension. In doing so, instruction
would be tailored to content-related and TW scere components as manifested
by each item format. Again, the yse of diagnostic pretests and posttests of
basic content skills and knowledge, and TW abilities and attitudes, would
be an integral part of the study design. Over the set of studies, informa-
tion would alsc be gathered comparing self~study to study in classroom
settings.
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