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Abstract

.1 fr

O

'The research literature or; 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 (TW), were included in the
survey if they were judged relevant to the question of special instruction
for the SAT.

The research studies wire reviewed and interpreted within the frameWork
of a score cclaponeftts model that posited four content-related and two TW
score components; as well as test-taking confidence and efficiency, that
are'theoreacally subject to STI and ITr.effects. In addition, e*amtn#e,
item, and instructOnal characteristics were considered as they relat e to
the score components model.
.4asic discrepancies between negative and positive findings were noted

ft:ix' both the SAT -M, and the SAT-V. Thve were generally resolved in favor.of

recognizing meaningful STI effects for the SAT-M, but remain unresolved for
the SAT-T. 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 score components.
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Introduction c

,

This study was requested by the Collegf Board to provide an up-to-date'
summary of research findings' relevant to the question of special Insekuv-
tion for the Scholastic Atitude Test. The-need for such a review lies
both in die continued relevance of the question, and iti the fact that the
last summary was completed several

ruction
ago (College Board,. 1968).

_

Question's regarding special ins for the SAT remain relevant for
several reasons. One reason is that the continued importance ofSAT scores
to examinees results in a continued pressure to obtain "instruction for
the SAT," whichin turn leads to an actAve commercial "coaching" enterprise
and to efforts by some public and private.schools to prAide such instruc-
Lion. Another is that the changing make-up of pile examinee population needs
examination. It is entirely iiausible,. forexample, that the more advantaged
students represented in most of the studies cited in the College Board
booklet, Effects -of Coaching on ScholastiokAptitude Test Scores (most of
them conducted in tfie1950s), were already well prepaied to d their best
on the SAT.to a degree that cannot be assumed for an increasi proportion
of the current candidate population, particularly minority an other stu-?

' dents outside the mainstream of educational opportunity. Finally, there
have been studies of instruction directed either to the SAT or to closely
related tppicssuch 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 instruction
for*the SAT. , .

..

SCOPE OF THE REPORT
4

The literature review will cover two interrelated areas of study: (1) studs'
ies of short -tern instruction (STI) and intermediate-term instruction (YTI)
directed specifically toward increasing test scores, with particular empha-
_sis_on_the SAT-Ar and SAT-14 and (2) studies-ortestwiseness-(110------1----
that were not specifically directed to raising test scores. The review of-
the literature will be followed by recommendations for future research.,

Two. topics will be considered nextIthat 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 theyarelate to
questions of short-term instruction (STI) and testwiseness (TW); and

'definition of terms.
,

COMPONENTS Op OBSERVED TEST SCORES
2

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

5
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knowledge forwhich a person is being testea,.testwiseness, "error"-chance
factors in the' sampling of test items--lucky guessesarid so on. This
assumpion is often accompanied by the belief-that the intended "real" or V
"true" score on aptitude tests such as the SAT-rand SATM is necessarily

. (by definitiOn) subject only to gradual, 19ng-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 delineation of the
components of observed test scores. *.

A. "True score" components: e.g., verbal aptitude, mathematical aptitudt.
1. A composite of underlying knowledge (e.g., vocabulary, elementary

algebra) and reasoning ability, developed over a long period of time.
Long -term acquisition, long-term retention.)

/. A state of being well-r6iewed, 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:)
3: Integrative learning, overlearning, contolidation. (Short-term.

acquisition, long-term retention.)
4. Learning criterion- relevant, analytic skills -(e.g., how to identify

the main idea of a paragraph; how to.simplify complex quantitative
terms before compaiing their value). (Short-term acquisition, long-
term retention.).

B. Primary test-siecific components.
1. The match between developed abikitys(including the various score

compbnents listed in A above) and, test content. Mismatches may occur
as gaps in such areas as skill in locating information in reading
passages and ability to work with the algebra of inequalities.

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

3. Specific TWcomponents similar to B2, but in reference to charac-
teristics of specific itcm formats-(such ag verbal analogies and
quantitative-comparison items)', and other item characteristics.

C. 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 lbw rate of error re-
sulting from,vorkinirepidly.

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

SOME' DEFINITIONS AND CONCEPTUALIZATIONS

Terms such as STI, ITI, Coaching, TW,
_
guessing:\add the "aptitpde!_yersus

achievement"diseirictionire central to 'discussions regarding special
preparation for test taking, and the meanings of these terms tend to vary .

from one writer to the next. It will be useful, therefore, to give a brlef
definition of each, as used in this review, and to expand on the conceptu-
alizations where needed.

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 knowledge
in question. STI may, be directed toward any or all of the components of
observed test scores noted above except.true-score component Al, which is
by definition limited to long-term acquisition. Note that STI for compo-
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nents A2, A4 and A4 'is il_fact directed toad the ability of .interest,
even thtugtjle iustructron is short-term. It ray'ke added that ip.general
there is no sharp contrast between educ4kion and STI; given appropriate
contain,/ ST;,may prOperly be viewed'as instruction provided in addition, '

to, rater than instead of, 'conyentiona/Aong-term Learning (i.e., componint-
_

Intermediate-teim instruction (ITI). As the name suggests, ITI will refer
. .

to attempts to improve'test scores by means of special instruction for a '6
somewhat longer'period than STI but still a short period compared to the
amount of time generally, considered necessary for substantial changes in
the ability in question. Mecept for the difference in the relative period
of instruct .oh, the description given of STI also applies to ITI.

,Coachins This term will refer to a subset of possible STI activities
limited essentially to very brief instructionin general testwiseness, such
-as effective pacing, answering items whenever partial information about
them is known, and practice in answering question's similar to those in the
'target examination. Specifically not included in this definition of coach-
ing is any content instruction 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 if the studies re-
ported there, and in-the interpretation of their results. It has been
fairly widely adopted, as is indicated in a recent statement on coaching
made py Anastasi;(1976): "Item types on which performance can be appre-
ciably raised by short-term drill or instruction of a narrowly_limited
nature are not included in the operaxiodal forms of the (SAT) tests"
(p.4.43) .

Tesmiseness (TW). In essence, TW is a set of skills and knowledge about
test taking that enables individuals to display their abilities (e.g.,
verbal and mathematical aptitude) to their test advantage. A TW component
is by no means unique to standardized tests. It is also.present in other -

modes of assessment such as classropm recitation and essay writing.
Early recognition of the TW component in SAT scores is evident from the

fact that "From 61926 to 1944 candidates were required'w present completed,
practice booklets before they were allowed to take.the test" (Fremer and
Chaedler, 1971. p. 147). 2114 InStruction'is sometimes viewed primarily as
an effort eo beat the test, with the assumpift that testwise examinees
will somehow get higher scores than they deserve. For well-made standard-

% ized tests, however, clues that offer spurious routes to correct answers
are scrupulously avoided, 'and the opposite, mole compelling concern is that
examinees who are not testwise may receive inappropriately low scores. Thus,
Stanley (1971, p. 364) uses the contrasting term "test-naivete," aftd Ebel
(1'65) notes that "More eiror in measurement is likely to orAginape from
the students who have had too little, rather than too much, skill in to 'sing

k. tests" 206).

Guessing. Stated simply, guessing consists of answering a test question
in the absence of certainty as to the correct response. It may be divided
into three categories; 'guessing that is blind .or random, 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 out 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 they must guess among the remain-

' ing alternatives if they are to benefit from their partial information.

7
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Their guessing in such instances benefits allot only them but the users of
the test scares as* well, because,only when partial information is used is
it possible to. give greater.creditlto those. who are partially informed with
respect arfa given question than to examinees who are uninformed about it.

Second, although not everyone would agree; guessing would appear to be
appropriate in situations such as takinig the SAT. This. point may be Clair
fiett by descri1ing contrasting situations. If.a student is taking an "open-
book"examination, or is writing a term paper, it would indeed be un-
schalarly and inappropriate to guess or to gloss over points of'uncertginiy
rather than seeking out the needed 'information. On the other handy guessing
may be inappropriate in a' testing situation in which the requkred informa-
tion has been.clearly specified ahead 'of time, and mastery at -that informa-
tion emphasized.:This would be particularly true if the.testIng prdeedures
used are consistent with this situation, and guessing on the test. is actively
discouraged. H..weve4, aptitude tests such as the SAT, and even typical large-

. scale standardized achievement tests, presdnt a teEt-taking situation that
'Is markedly-diffeeent.,There is not a clearly specified listing of points of'
information to be- mastered, and*of course there is no opp'ortunit3. for seeking
additional information as is the case for "open-book". tests. Thus, the test
situation, including accompanying directions about guessing,4bakes it appro-
priate to guess 'when answering SAT iteds.',

Third, it maST be argued that des&ite the misgi_vings of some educators-r
guessing on tests such as the SAT is.not'antithetical to good decision
making or good scholarship. Inmost enterprises, whether building bridges
or investigating theoretical problemi, the point is necessarilypeached
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; overa set of
items, partial credit is received for uqing partlal,information.

Aptitude versus achievement testing. The literatUre on STI and TW'ise.
sprinkled with allusions to differences between aptitude and achievement
testSi generally indicating that STI effecta are both more likely and more
acceptable foi achievement tests than for aptitude tests. Essentially, the
distinction is that aptitude tests are more general, more oriented toward

'reasoning, -and less curriculum-bound than are their Achievement test
counterparts. The distinction becomes problematic when it is then suggested
that aptitude tests, "oy definitions, should be relatively impervious to STI.
With regard to the components of observed test scores noted above, this
heed -only be true for component Al. Component A2 (effectiwe review) theo-
retically allows for STI effects on aptitude testAscores, because as Carroll
970) 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 in, and
experience pith, the verbal and mathematical aspects of this nation's

t.
culture" (p. 2). STI components B2 and B3 (general and specific TW) apply

,

more potentially Ca aptitude tests than to achievement tests to the ex-
tent that aptitude tests more often'resont to more complex item formats
such as verbal analogies, data sufficiency items, and quantitative cook
parisons. Thee appears to be an'incleasing tendency toward seeing t 4
distinction between aptitude and achievement testing as one that is rela-
tive rather than categorical, particularly with regard to tile mathemati-
calarea. . -

8
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Literature 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

* studiesLof instruction directed to otheraptitude tests and suotestand
to achievement tests will be congideked. Finally, studies examining

-- selected aspects of TW will be reviewed.

. . .

, . 'INSTRUCTION FOR THE SAT-MATHO4TICAL

Studies of STI or ITI directed specifically 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, 1964EVans and Pike,
1973; Fremer and Chandler, 1971;-Pike and Evans, 1972). :

The first of these studies (Dyer", 1953 a,t; French, 1955 a,b; Lass,
1958; French and Dear, 1959; Fankel, 1960 a,b; Whitla, 1962) all involved
the use of SAT pretests and posttests. The period.of time de4oted.6 STI
followed a typical format chosen by the insttuctors, but generally con-
Osted of group practice with test items'similar to those appearing in the
SAT-M: All reached the conclusithat scope gains attFibutable to coaching
were not' ufficient to justify fiaVing students invest time in such instruc-

.7` pion 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 ottler 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
(Marron, 1965; Roberts and Oppenheilo, 1966; Pike and Evans, 1972; McCarthy,
1976),'allIbut 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 ITT. The Roberts and OepinheiiseudY-diffnii fici-iII
theothers in focusing'on'students considered .to be academically disad-
vantaged.

yer In'this study, coached students (239 boys) averaged 13
Roints greater gain on the SAT -M 200 to 800 scale than was observed among
the 29 control_ students in a similar preparatory' school. The effect was
considerably greater, 29 pants, when thp. 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 pok9ts for the
total tto4p of control students.

French study. Here, an oyerall,gain of 18 SAT-M points was_observed

9 12
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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-
parisoh... Paradoxically, girls not taking mathematics gained either 5 points
or 1 point, whereas those who, re taking mathematics showrd 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 benefit from coaching. For the girls, on the other hand, it
may be that tilOse no to ing mathematics were victims of what Tobias (1977)
describes as "math nxiety," since they appeared to derive no benqfit fro6.1
the brief review 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 outside coaching, and those who received a school-provided orienta-
tion program. The lattar made students familiar with SAT testing pr ce-
dures and test content but did not involve extensive drill on multi le-
choice test questions or other typical co:ching activities. SAT-M score
gains for the three groups were 53, 64, and 52 points, reoliectively, from
junior- to senior-year test administrations. Thus, there was a slight ad-
vantage for receiving coaching. Perhaps more notable are the sizable
changes for all three groups compared to the 15- to 20-point gains ordi-
narilyobserved over this interval of schooling.

Dear stuff. This study, reported by Frepch and Dear (1959), was de-
signed to be more intensive 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 students not currently taking mathematics,
those receiving coaching gained an average c4 28 points more than those not
coached. For students who were taking mathematics, the average gain attrib-
uted to coaching was only 6 points.

Frankel study. This study involv,A students at the Bronx High School of
science, which had a record of sending 98 percefit of its graduates to
college. Nearly All 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 were reported as experiencing a 9-point
loss when compared to the controls. However, Irankel alio reported the gain
scores for both groups, rather than simply the difference 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 scores over a similar inttival of
15 points for over 1.6 million students (Pike and Evans 1972, p. 5), sug-
gest that the faculty at Bronx High School of Science were already doing
exceptionally well in preparing students for taking the test, whether
directly or indirectly. In such a school, there is evidently little need
for any addition.' preparation for test taking.

Whitla study. Like Frankel, .Whitla examined the effects of commercially
provided coaching for the SAT over a similar time interval between pretest
and oosttest. Zoached students showed no SAT-M gain between the second
pret.Ist 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 instruction from a proprietary organization.

Marron study. The effects of intensive ITi directed to the SAT were

iQ
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s
t
r
u
c
t
i
o
n
a
l
 
g
r
o
u
p
 
f
o
r

S
A
T
-
M
 
o
r
 
t
o
 
a
 
c
o
n
t
r
o
l
 
g
r
o
u
p
.
 
M
e
a
n
 
P
S
A
T
 
p
r
e
t
e
s
t
 
s
c
o
r
e
s
 
w
e
r
e
 
e
q
u
i
v
a
l
e
n
t
 
t
o

a
b
o
u
t
 
3
3
0
 
o
n
 
t
h
e
 
S
A
T
-
M
 
s
c
a
l
e
.
 
T
h
e
 
i
n
s
t
r
u
c
t
i
o
n
 
h
a
d
 
e
s
s
e
n
t
i
l
l
l
y
 
n
o
 
e
f
f
e
c
t
.

I
n
 
d
i
s
c
u
s
s
i
n
g
 
t
h
e
 
r
e
s
u
l
t
s
 
t
h
e
 
a
u
t
h
o
r
s
 
n
o
t
e
d
'
t
h
e
 
l
i
m
i
t
e
d
 
a
m
o
u
n
t
 
o
f
 
i
n
s
t
r
u
c
-

t
i
o
n
 
(
1
5
 
h
a
l
f
-
h
o
u
r
 
s
e
s
s
i
o
n
s
)
 
a
n
d
 
i
n
d
i
c
a
t
i
o
n
s
 
o
f
 
i
n
a
d
e
q
u
a
t
e
 
m
o
t
i
v
a
t
i
o
n
.

T
h
e
 
r
e
s
u
l
t
s
 
m
a
y
 
o
f
f
e
r
 
a
n
o
t
h
e
r
 
i
n
s
t
a
n
c
e
 
o
f
 
"
m
a
t
h
 
a
n
x
i
e
t
y
,
"
.
w
h
e
r
e
 
t
h
e
 
g
a
p

b
e
t
w
.
.
e
n
 
s
t
u
d
e
n
t
 
p
r
e
p
a
r
a
t
i
o
n
 
a
n
d
 
t
h
e
 
l
e
v
e
l
 
o
f
 
t
h
e
 
t
e
s
t
 
w
a
s
 
t
o
o
 
w
i
d
e
 
t
o
,
b
e

t
o
l
e
r
a
t
e
d
 
e
a
s
i
l
y
.

P
i
k
e
 
a
n
d
 
E
v
a
n
s
 
s
t
u
d
y
.
 
W
h
e
n
 
t
h
i
s
 
s
t
u
d
y
 
w
a
s
 
u
n
d
e
r
t
a
k
e
n
,
 
t
h
e
 
S
A
T
-
M
 
w
a
s

m
a
d
e
 
u
p
 
o
f
 
t
w
o
 
k
/
n
d
s
 
o
f
 
i
t
e
m
s
:
 
r
e
g
u
l
a
r
 
m
a
t
h
e
m
U
t
i
c
s
 
(
R
M
)
,
 
w
h
i
c
h
 
i
s
 
c
o
n
-

v
e
n
t
i
o
n
a
l
 
a
n
d
 
s
t
r
h
i
g
h
t
f
o
r
w
a
r
d
,
 
a
n
d
 
d
a
t
a
 
s
u
f
f
i
c
i
e
n
c
y
 
(
D
S
)
,
 
w
h
i
c
h
 
i
s
 
m
u
c
h

m
o
r
e
 
c
o
m
p
l
e
x
.
 
A
t
 
i
s
s
u
e
 
w
a
s
 
w
h
e
t
h
e
r
 
t
o
 
r
e
p
l
a
c
e
 
t
h
e
s
e
 
e
n
t
i
r
e
l
y
 
o
r
 
i
n
 
p
a
r
t

b
y
 
a
 
t
h
i
r
d
 
k
i
n
d
 
o
f
 
i
t
e
m
,
 
q
u
a
n
t
i
t
a
t
i
v
e
 
c
o
m
p
a
r
i
s
o
n
 
(
Q
C
)
.
 
T
h
e
 
q
u
e
s
t
i
o
n
 
w
a
s

m
o
t
i
v
a
t
e
d
 
b
y
 
a
 
d
e
s
i
r
e
 
t
o
 
r
e
d
u
c
e
 
t
h
e
 
S
A
T
-
M
 
t
e
s
t
i
n
g
 
t
i
m
e
,
 
a
n
d
 
b
y
 
t
h
e
 
f
a
c
t

t
h
a
t
 
Q
C
 
i
t
e
m
s
 
h
a
d
 
b
e
e
n
 
f
o
u
n
d
 
t
o
 
b
e
 
r
e
m
a
r
k
a
b
l
y
 
e
f
f
i
c
i
e
n
t
.
 
T
h
e
r
e
 
w
a
s
 
c
o
n
c
e
r
n
,

h
o
w
e
v
e
r
,
 
t
h
a
t
 
t
h
e
 
Q
C
 
i
t
e
m
s
 
m
i
g
h
t
 
b
e
 
r
e
l
a
t
i
v
e
l
y
 
m
o
r
e
 
s
u
s
c
e
p
t
i
b
l
e
 
t
o
 
S
T
I
 
t
h
a
n

t
h
e
 
R
M
 
a
n
d
 
D
S
 
i
t
e
m
s
 
a
l
r
e
a
d
y
 
i
n
 
t
h
e
 
S
A
T
-
M
.
 
T
h
e
 
s
t
u
d
y
 
w
a
s
 
d
e
s
i
g
n
e
d
 
t
o
 
e
x
a
m
i
n
e

t
h
e
 
r
e
l
a
t
i
v
e
 
s
u
s
c
e
p
t
i
b
i
l
i
t
y
 
o
f
 
'
e
a
c
h
 
o
f
 
t
h
e
 
t
h
r
e
e
 
i
n
d
s
 
o
f
 
m
a
t
h
e
m
a
t
i
c
s
 
a
p
t
i
-

t
u
d
e
 
t
e
s
t
 
i
t
e
m
s
 
t
o
,
S
T
I
.
 
I
n
 
t
h
e
 
p
r
o
c
e
s
s
,
 
e
v
i
d
e
n
c
e
 
d
i
r
e
c
t
l
y
 
r
e
l
a
t
e
d
 
t
o
 
i
n
-

s
t
r
u
c
t
i
o
n
 
f
o
r
 
t
h
e
 
e
x
i
s
t
i
n
g
.
S
A
T
-
M
 
w
a
s
 
a
l
s
o
 
o
b
t
a
i
n
e
d
.

A
 
s
e
p
a
i
a
t
e
 
i
n
s
t
r
u
c
t
i
o
n
a
l
 
p
r
o
g
r
a
m
 
w
a
s
.
d
e
v
e
l
o
O
e
d
 
f
o
r
 
e
a
c
h
 
o
f
 
t
h
e
 
t
h
r
e
e

k
i
n
d
s
 
o
f
 
t
e
s
t
 
i
t
e
m
.
 
M
a
l
e
 
a
n
d
 
f
e
m
a
l
e
 
h
i
g
h
 
s
c
h
o
o
l
 
j
u
n
i
o
r
 
v
o
l
u
n
t
e
e
r
s
 
i
n
 
e
a
c
h

o
f
 
1
2
 
s
c
h
o
o
l
'
s
 
w
e
r
e
 
g
i
v
e
n
 
a
 
p
r
e
t
e
s
t
 
c
o
n
s
i
s
t
i
n
g
 
o
f
'
a
.
c
o
m
p
l
e
t
e
 
S
A
T
,
 
a
 
s
u
p
p
l
e
-

m
e
n
t
a
r
y
 
t
e
s
t
 
m
a
d
e
 
u
p
 
o
f
 
Q
C
 
i
t
e
m
s
,
 
a
n
d
 
t
e
s
t
s
 
.
p
a
r
a
l
l
e
l
,
 
o
 
t
h
e
s
e
 
a
s
 
p
o
s
t
t
e
s
t
s

s
e
v
e
r
a
l
 
w
e
e
k
s
 
l
a
t
e
r
.
 
I
n
 
t
h
e
 
i
n
t
e
r
v
e
n
i
n
g
 
p
e
r
i
o
d
 
e
x
p
e
r
i
m
e
n
t
a
l
 
s
u
b
j
e
c
t
s

c
e
i
v
t
.
.
1
 
s
e
v
e
n
 
t
h
r
e
e
-
h
o
u
r
 
i
n
s
t
r
u
c
t
i
o
n
a
l
 
s
e
s
s
i
o
n
s
 
d
i
r
e
c
t
e
d
 
_
t
o
 
o
n
e
 
o
f
t
)
l
e
 
t
h
r
e
e

f
o
r
M
a
t
s
.
 
C
o
n
t
r
o
l
 
s
u
b
j
e
c
t
s
 
w
e
r
e
 
p
r
o
v
i
d
e
d
 
t
h
e
'
s
a
m
e
 
i
n
s
t
r
u
c
t
i
o
n
 
a
f
t
e
r
 
t
h
e
 
p
o
s
t
-

t
e
s
t
.T
h
e
 
i
n
s
t
r
u
c
t
i
o
n
 
d
i
f
f
e
r
e
d
 
f
r
o
m
 
t
h
a
t
 
r
e
p
o
r
t
e
d
 
i
n
 
p
r
e
v
i
o
u
s
 
s
t
u
d
i
e
s
 
i
n
 
t
h
a
t

i
t
 
w
a
s
 
h
i
g
h
l
y
 
s
y
s
t
e
m
a
t
i
c
,
 
a
n
d
 
c
o
n
t
r
o
l
 
o
f
 
i
n
s
t
r
u
c
t
i
o
n
 
w
a
s
 
p
r
o
v
i
d
e
d
 
t
h
r
o
u
g
h

s
t
u
d
e
n
t
s
'
.
w
o
r
l
d
o
o
k
l
a
n
d
 
t
e
a
c
h
e
r
s
'
 
l
e
s
s
o
n
 
p
l
a
n
s
.
I
t
w
a
s
 
m
o
r
e
 
c
o
m
p
r
e
h
e
n
s
i
v
e

t
h
a
n
 
i
n
 
t
h
e
 
s
t
u
d
i
e
s
 
r
e
v
i
e
w
e
d
 
a
b
o
v
e
 
i
n
 
r
e
s
p
e
c
t
 
t
o
 
t
h
e
 
c
o
m
p
o
n
e
n
t
s
 
o
f
 
o
b
s
e
r
v
e
d

t
e
s
t
 
s
c
o
r
e
s
 
n
o
t
e
d
 
e
a
r
l
i
e
r
.
 
I
n
c
l
u
d
e
d
 
'
W
a
s
 
s
y
s
t
e
m
a
t
i
c
 
c
o
n
t
e
n
t
 
r
e
v
i
e
w
 
(
c
o
m
-

p
o
n
e
n
t
 
A
2
)
,
 
i
n
v
o
l
v
i
n
g
 
o
v
e
r
l
e
a
r
n
i
n
g
 
o
r
 
m
a
s
t
e
r
y
,
l
e
a
r
n
i
n
g
 
o
f
 
b
a
s
i
c
 
g
e
o
m
e
t
r
i
c

p
r
i
n
c
i
p
l
e
s
,
 
c
o
m
p
u
t
i
n
g
 
a
v
e
r
a
g
e
s
,
 
e
t
c
.
 
(
A
3
)
;
 
l
e
a
r
n
i
n
g
 
s
u
c
h
 
a
n
a
l
y
t
i
c
 
s
k
i
l
l
s
 
a
s

s
i
m
p
l
i
f
y
i
n
g
 
q
u
a
n
t
i
t
a
t
i
v
e
 
t
e
r
m
s
 
t
h
a
t
 
a
r
e
 
b
e
i
n
g
 
c
o
m
p
a
r
e
d
*
(
A
4
)
;
 
f
i
l
l
i
n
g
 
i
n
 
i
n
-

f
o
r
m
a
t
i
o
n
a
l
 
g
a
p
i
 
s
u
c
h
 
u
s
 
c
o
m
p
u
t
a
t
i
o
n
s
 
u
s
i
n
t
 
i
n
e
q
u
a
l
i
t
i
e
s
 
(
B
1
)
;
 
a
n
d
 
t
e
a
c
h
i
n
g

b
o
t
h
 
g
e
n
e
r
a
l
 
a
n
d
 
s
p
e
c
i
f
i
c
 
a
s
p
e
c
t
s
 
o
r
 
T
W
 
(
B
2
 
a
n
d
 
1
3
3
)
.

M
e
a
n
 
g
a
i
n
s
 
o
f
 
n
e
a
r
l
y
 
a
 
f
u
l
l
 
s
t
a
n
d
a
r
d
 
d
e
v
i
a
t
i
o
n
 
o
b
t
a
i
n
e
d
b
y
 
s
u
b
j
e
c
t
s

i
r
i
-

'
s
t
r
u
c
t
e
d
 
f
o
r
 
t
h
e
 
c
o
m
p
l
e
x
 
i
t
e
m
 
t
y
p
e
s
 
(
D
S
 
a
n
d
 
Q
C
)
,
 
c
o
t
p
a
r
e
d
.
t
o
 
g
a
i
n
s
 
o
f
 
a
b
o
u
t

-

o
n
e
-
 
f
o
u
r
t
h
 
s
t
a
n
d
a
r
d
 
d
e
v
i
a
t
i
o
n
 
b
y
 
c
o
n
t
r
o
l
 
s
u
b
j
e
c
t
s
 
o
n
 
t
h
e
s
e
 
t
e
s
t
s
,
 
w
e
r
e
 
o
f

s
t
a
t
i
s
t
i
c
a
l

n
d
 
p
r
a
c
t
i
c
a
l
 
s
i
g
n
i
f
i
c
a
n
c
e
.
 
T
h
e
 
R
M
 
i
t
e
m
s
 
w
e
r
e
 
i
n
r
e
r
e
s
t
i
n
g
l
y
 
l
e
s
i

s
u
s
c
e
p
t
i
b
l
e
 
t
o
 
S
T
I
.
 
C
o
a
c
h
e
d
 
s
t
u
d
e
n
t
s
 
g
a
i
n
e
d
,
 
a
b
o
u
t
 
o
n
e
-
h
a
l
f
 
s
t
a
n
d
a
r
d
 
d
e
v
i
a
-

t
i
o
n
 
c
o
m
p
a
r
i
d
 
t
o
 
a
 
g
a
i
n
 
o
f
 
o
n
e
-
f
i
f
t
h
'
s
t
a
n
d
a
r
d
 
d
e
v
i
a
t
i
o
n
 
b
y

c
o
n
t
.
 
1
 
s
u
b
j
e
c
t
s
.

A
l
t
h
o
u
g
h
 
n
o
n
e
 
o
f
 
t
h
e
 
s
u
b
j
e
c
t
s
 
w
e
r
e
 
i
n
s
t
r
u
c
t
e
d
 
f
o
r
 
a
l
l
 
t
h
r
e
e
 
k
i
n
d
s
 
o
f
 
S
A
T
-
M

i
t
e
m
s
,
 
c
h
a
n
g
e
s
 
i
n
 
S
A
T
-
M
 
s
c
o
r
e
 
s
u
g
g
e
s
t
 
t
h
e
 
S
T
I
 
e
f
f
e
c
t
s
 
t
h
a
t
 
c
o
u
l
d
 
b
e
 
e
x
-

S



4

p
e
c
 
t
e
d
 
i
f
 
s
i
m
i
l
a
r
 
m
e
t
h
o
d
s
 
a
n
d
 
m
a
t
e
r
i
a
l
s
 
w
e
r
e
 
u
s
e
d
 
a
n
d
 
a
d
a
p
t
e
d
 
t
o
 
c
o
v
e
r
 
b
o
t
h

k
i
n
d
s
 
o
f
 
i
t
e
m
s
 
t
h
e
n
 
i
n
 
t
h
e
 
S
A
T
-
M
.
 
T
h
e
 
R
M
 
s
u
b
j
e
c
t
s
 
g
a
i
n
e
d
 
4
3
 
p
o
i
n
t
s
 
o
n
 
t
h
e

S
A
T
-
M
,
,
c
o
m
p
a
r
e
d
 
t
o
 
a
n
 
1
8
-
p
o
i
n
t
 
g
a
i
n
 
b
y
 
c
o
n
t
r
o
l
s
.
 
T
h
u
s
,
 
t
h
e
 
S
T
I
 
e
f
f
e
c
t
 
o
f
 
R
M

i
n
s
t
r
u
c
t
i
o
n
 
w
a
s
 
2
5
 
p
o
i
n
t
s
,
 
e
v
e
n
 
t
h
o
u
g
h
 
j
u
s
t
 
t
w
o
-
t
h
i
r
d
s
 
o
f
 
t
h
e
 
S
A
T
-
M
 
i
t
e
m
s

w
e
r
e
 
o
f
 
t
h
a
t
 
t
y
p
e
.
 
A
 
j
u
d
i
c
i
o
u
s
 
c
o
m
b
i
n
a
t
i
o
n
 
o
f
 
R
M
 
a
n
d
 
D
S
 
i
n
s
t
r
u
c
t
i
o
n
*
,
 
k
e
p
t

w
i
t
h
i
n
 
t
h
e
 
2
1
 
h
o
u
r
s
 
o
f
 
i
n
s
t
r
u
c
t
i
o
n
,
 
w
o
u
l
d
 
b
e
 
e
x
p
e
c
t
e
d
 
t
o
 
y
i
e
l
d
 
a
n
 
S
T
I
 
e
f
f
e
c
t

o
f
 
a
b
o
u
t
 
3
3
 
p
o
i
n
t
s
.

I
t
 
i
s
 
t
e
a
s
o
n
a
b
l
e
 
t
o
 
a
s
k
 
w
h
e
t
h
e
r
 
g
a
l

,
 
d
e
m
o
n
s
t
r
a
t
e
d
 
i
m
m
e
d
i
a
t
e
l
y
 
f
o
l
l
o
w
-

i
n
g
 
S
T
I
 
w
i
l
l
 
d
e
c
r
e
a
s
e
 
s
o
o
n
 
t
h
e
r
e
a
f
t
e
r
.
-
O
f
 
t
h
e
 
3
7
7
 
e
x
p
e
r
i
m
e
n
t
a
l
 
s
u
b
j
e
c
t
s

W
hO

t
o
o
k
 
t
h
e
 
D
e
c
e
m
b
e
r
 
p
o
s
t
t
e
s
t
,
 
2
8
8
 
s
u
b
s
e
q
u
e
n
t
l
y
 
t
o
o
k
 
t
h
e
 
r
e
g
u
l
a
r
l
y
 
a
d
m
i
n
i
s
t
e
r
e
d

S
A
T
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
A
p
r
i
l
.
 
T
h
e
r
e
 
w
a
s
 
a
n
 
a
v
e
r
a
g
e
 
g
a
i
n
 
o
f
 
a
n
 
a
d
d
i
t
i
o
n
a
l
 
2
4
 
S
A
T
 
-
M

p
o
i
n
t
s
.

M
c
C
a
r
t
h
y
 
s
t
u
d
y
.
 
T
h
e
 
m
a
t
h
e
m
a
t
i
c
s
 
d
e
p
a
r
t
m
e
n
t
 
a
t
 
L
o
n
g
m
e
a
d
o
w
 
H
i
g
h
 
S
c
h
o
o
l
,

L
o
n
g
m
e
a
d
o
w
,
 
M
a
s
s
a
c
h
u
s
e
t
t
s
,
 
p
r
o
v
i
d
e
s
 
a
 
c
o
u
r
s
e
 
"
t
o
 
h
e
l
p
 
s
t
u
d
e
n
t
s
 
r
e
v
i
e
w
 
t
h
e

m
a
t
h
e
m
a
t
i
c
s
 
c
o
u
r
s
e
 
t
h
a
t
 
t
h
e
y
 
h
a
v
e
 
l
e
a
r
n
e
d
 
i
n
 
t
h
e
i
r
 
h
i
g
h
 
s
c
h
o
o
l
 
c
a
r
e
e
r
.

.
.

.

i
n
 
p
r
e
p
a
r
a
t
i
o
n
 
f
o
r
 
t
h
e
 
f
a
l
l
 
a
d
m
i
n
i
s
t
r
a
t
i
o
n
 
o
f
 
t
h
e
 
S
A
T
s
.
"
 
T
h
e
 
i
n
s
t
r
u
c
t
i
o
n
 
i
n
-
.

e
l
u
d
e
s
 
s
e
v
e
r
a
l
 
p
r
a
c
t
i
c
e
 
t
e
s
t
s
 
b
u
t
 
a
l
s
o
 
p
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than ;.he coaching. Once again, all three groups showed sizable average
gains.

Dear study. This study (French and Dear, 1959) showed essentially no
effects due to SAT- -V instruction -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 thi 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 ITI. He did not attempt
instruction for the SAT -M. 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
ities that the SAT-V is assumed to measure. The STI was in the-form of a
very systematic study program involving instruction in intensive'reading
skills, skimming, critical reading, reading domprehension 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
cpyered component A3 (integrative learning), 81 (filling in gaps in
developed ability), and B3 (TW specific to analogies).

Thq 20 participating students showed an average gain of 98 SAT-V points.
Because these were no control subjects there is no direct way to subtract
from this the effects of practice nd growth in order to estimate the STI
effect. Using the gains expo' ncel.,by controls at the Bron* High School
of Science as a rough (and p) oably conservatively high) estimation of
control subject gains,, the effects of STI in the Pallone study would be
estimated ac approximately 60 points.-

The ITI program inIolved 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 completes
the ITI piogram, 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 subjects between pretest and post-
test. (Controls gained 20'points between the two testings, and 39 pdints_.
,alcogecher between the pre-pretest junior-year SAT and the Ofteeit 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-
videdin_lihalf=heux_sessions. Instructedstudents gained the equivalent
of 7 SAT-V points, and controls lost 7 points. The control group's lois 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 accelerated reading course.on SAT-V
score's. Three groups,of college freshmen took part in the study,"each
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receiving 45 to 50 hours of instruction as part of a college-credit course
emphasizing speed with relative accuracy. There were no control' subjects.
Mean score changes were +4, +10, and -29. The last change is statistically
signifidant, 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.

INSTRUCTION FOR TESTS OTHER THAN THE SAT

Two studies (Marion, 1965; Jacobs, 1966) involving instruction for the
College Board English Composition Test (ECT) are relevant to 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 comprehension, and
antonyms) could as well be viewed as testing the attainment of reading
skills and vocabUlary respectively. Furthermore, 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 form is 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 specifically to questions regarding instruction for answering
analogy items. ,

Marron study. Of the students taking SAT pretests and posttests in the
barron study, 347 also took the ECT on both occasions. The average gain on
the ECT 200 to 800 scale was 83 points, from a pretest score mean. of 458.

Jacobs study. Student.volunteep in each of six schools were randomly
assigned to a group receiving instruction or a control group. The STI.con-
sisted of six three-hour sessions. About nine hoursware spent.directly on

'criterion skills (score components A2, 3 and 4), and about nin hours on

t
specific TW (score component B3) related to item format. In ea h school,
specific TW was directed to two orthe three ECT item formats (sentence
correcrion, construction shift, and paragraph organization).-The ECT was
administered only after the experimental subjects had received instruction.
In two of the schools, involving a to.al of 36 student& 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 STI
provided by different instructors may have a ma iced effect on the outcome
of an STI experiient. .

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
somewhat, more cumbersome format than that used for the SAT-V was subse-
quently administered. Students receiving ST1 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 veFy small, so these re-
sults should be considered tentative. If the findings replicated, however,
they would demonstrate that even brief instruction to relatively sophisti-

A

14
I .

4. 4



cared examinees can make P difference in performance on verbal analogy
items.

Whitely and Dawis Study. The subjects were 184 students randomly
selected from the class lists of two inner-city high schools inSt. Paul,
Minnesota. Those selected were randomly assigned to one of five treatment
groups or to a control group. Verbal analogy items used for the study had
an unusually 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 41-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 threw treat-
ment groups also had practice with the 50 items, with instruction inter-
spersed between item subsets that was addressed primarily to helping
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 structural aid. All six,groups had pretest means of about
24 and iNAndard Ieviations ofabout 9. The control group gained about 2.3
items correct, the "instruction plus feedback pluststruceure" group gained
about 6.3, and the other groups between 8.4.and .4.0 items correct.

*These results' indichted that well-designed STI (only 50 minutes Are
used for the intervention) can sometimes meaningfully increase performance
on analogy items, and that-practice, beyond that,obained in taking the
pretest, even with feedback, had no meanineuriffect unless it was sup-
plemented by carefully designed 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 tht importance of TW
as a component of test scores, and the implications of_this component re-
garding test validity and fairness, some of the.general findings in theie
studies of TW will be, reviewed here. These will be clustered in several
categories. First will be studies or commentary relevant to adequately
definingITW.(Alker Carlsoeand Hermaria, 1967; Crehin, Koehler, aid
Slakter, 1974; Diamond and Evans, 1974 Ebel, 1965; Millman, Bishop, and
Ebel*, 1965; Stanley, 1971). Sedond will be the topic of guessing (Cronbach,
1970; Diamond and Evans, 1973; Flaugher.and Pike, 1970; Lord, 1964; Lord,
1975; Slakter, 1968 a,b; Pike and Evans,.1972; Pike and Flaugher, 1970;
Thorndike, 1971). Third is the related topic of Fisk taking (Slakter, 1967;
Slakter, 1969; Slakter, Crehan, and Koehler,"1975; Swineford and Miller,
1953). Fourth is another topic related to guessing, that of answer changing
(Bath, 1967; Jacobs, 1972; Lynch andSmith, 1975; 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; Minor, 1%4), and of reading comprehension items (Pyrczak,
19)4; Vernon, 1962).

On defining TW. Earlier in this paper, TW was deff.ned as "that set of
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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 ,Sesting 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 'D receive a high score. Test-wiseness is logically independent
of the examinee's knowledge of the subject matter for which the items are
supposedly measurts" (p. 707).

Implicit in botit definitions is the podetlity 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 tD "beat. the test." The Millman et al. definition appears to elicit
the latter concern. Typical of reformulations of.their definition is that
used by Diamond and Evdns (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 way (Millman et al.), testwiseness emphasizesrthe use of
the format of the test rather than its content to achieve *higher

4 score. . . ." (p. 11). Note that they 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 SAT,,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 defineeas answering a test question in the ab-
sence of cerf&inty 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
°cent.. 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 "correction 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

.16
.10



A

0

A

t
h
e
r
e
 
i
s
 
n
o
 
p
e
n
a
l
t
y
 
f
o
r
 
d
o
i
n
g
 
s
o
.
 
T
o
 
r
e
d
u
c
e
 
t
h
e
 
s
c
o
r
e
 
d
i
f
f
e
r
e
n
c
e
s
 
r
e
s
u
l
t
i
n
g

f
r
o
m
 
t
h
i
s
 
f
a
c
t
o
r
,
 
t
h
e
 
s
t
a
n
d
a
r
d
 
g
u
e
s
s
i
n
g
 
p
e
n
a
l
t
y
 
i
s
 
o
f
t
e
n
 
i
m
p
o
s
e
d
.
 
I
r
o
n
i
-

c
a
l
l
y
,
 
a
s
 
S
l
a
k
t
e
t
 
(
1
9
6
8
a
)
 
n
o
t
e
d
,
 
r
e
s
e
a
r
c
h
 
h
a
s
 
s
h
o
w
n
 
t
h
a
t
e
v
e
n
 
w
h
e
n
 
t
h
e
r
e
 
i
s

a
 
p
e
n
a
l
t
y
 
f
o
r
 
g
u
e
s
s
i
n
g
 
m
o
s
t
 
e
x
a
m
i
n
e
e
s
 
w
o
u
l
d
 
d
o
 
b
e
t
t
e
r
 
i
f
 
t
h
e
y
 
g
u
e
s
s
e
d
 
m
o
r
e
.

H
e
 
e
l
a
b
o
r
a
t
e
s
 
t
h
e
 
p
o
i
n
t
 
i
n
 
a
n
o
t
h
e
r
 
a
r
t
i
c
l
e
 
(
1
9
6
8
b
)
 
w
h
e
r
e
 
h
e
 
n
o
t
e
s
 
t
h
a
t
 
t
h
e

s
c
o
r
i
n
g
 
p
e
n
a
l
t
y
 
d
i
r
e
c
t
i
o
n
s
 
t
e
n
d
 
t
o
 
i
n
f
l
u
e
n
c
e
 
m
o
s
t
 
t
h
o
s
e
 
s
t
u
d
e
n
t
s
 
w
h
o
 
a
r
e

a
l
r
e
a
d
y
 
r
e
l
u
r
_
a
n
t
 
t
o
 
g
u
e
s
s
,
 
r
e
s
u
l
t
i
n
g
 
i
n
 
t
h
e
 
g
u
e
s
s
i
n
g
 
p
e
n
a
l
t
y
 
b
e
c
o
m
i
n
g

a

p
e
n
a
l
t
y
 
f
o
r
 
n
o
t
 
g
u
e
s
s
i
n
g
.
 
R
e
s
p
o
n
d
i
n
g
 
t
o
 
t
h
e
 
a
r
g
u
m
e
n
t
 
t
h
a
t
 
e
x
a
m
i
n
e
e
s
 
o
f
t
e
n

f
a
i
l
 
t
o
 
u
s
e
 
t
h
e
 
b
e
s
t
 
g
u
e
s
s
i
n
g
 
s
t
r
a
t
e
g
y
 
b
u
t
 
i
n
s
t
e
a
d
 
o
m
i
t
 
i
t
e
m
s
o
n
 
w
h
i
c
h

t
h
e
y
 
C
o
u
l
d
 
d
o
 
b
e
t
t
e
r
 
t
h
a
n
 
c
h
a
n
c
e
 
(
a
n
d
 
t
h
u
s
 
.
c
o
u
l
d
 
e
x
p
e
c
t
 
t
o
 
b
e
n
e
f
i
t
 
e
v
e
n

w
h
e
n
 
t
h
e
r
e
 
i
s
 
a
 
p
e
n
a
l
t
y
)
'
,
 
L
o
r
d
.
(
1
9
7
5
)
 
c
o
m
m
e
n
t
s
 
t
h
a
t
 
"
P
e
r
h
a
p
s
 
t
h
e
 
d
i
f
f
i
c
u
l
t
y

c
a
n
 
b
e
 
c
o
r
r
e
c
t
e
d
 
b
y
 
g
i
v
i
n
g
 
b
e
t
t
e
r
 
t
e
s
t
 
i
n
s
t
r
u
c
t
i
o
n
s
.
 
I
f
 
n
o
t
,
 
i
t
 
m
a
y
 
b
e
 
t
i
m
e

f
o
r
 
c
h
i
l
d
r
e
n
 
i
n
 
s
c
h
o
o
l
 
t
o
 
b
e
 
t
a
u
g
h
t
 
h
o
w
 
t
o
 
b
e
h
a
v
e
 
e
f
f
e
c
t
i
v
e
l
y
 
w
h
e
n
 
t
a
k
i
n
g

a
t
e
s
t
"
 
(
p
.
 
8
)
.

B
e
c
a
u
s
e
 
o
f
 
t
h
e
 
p
r
o
b
l
e
m
s
 
s
u
c
h
 
a
s
 
t
h
o
s
e
 
n
o
t
e

a
b
o
v
e
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
t
h
e

s
t
a
n
d
a
r
d
 
c
o
r
r
e
c
t
i
o
n
 
f
o
r
m
u
l
a
,
 
m
a
n
y
 
t
e
s
t
e
r
s
 
a
n
a

u
c
a
t
o
r
s
 
a
d
v
o
c
a
t
e
 
"
r
i
g
h
t
s

o
n
l
y
"
 
s
c
o
r
i
n
g
,
 
a
c
c
o
m
p
a
n
i
e
d
 
b
y
 
i
n
s
t
r
u
c
t
i
o
n
s
 
t
o
 
a
n
 
w
e
r
 
e
v
e
r
y
 
i
t
e
m
.
 
A
t
 
l
e
a
s
t

t
w
o
 
p
r
o
b
l
e
m
s
 
e
m
e
r
g
e
 
f
r
o
m
 
t
h
i
s
 
a
p
p
r
o
a
c
h
.
 
F
i
r
s
:
-
,

n
y
 
e
x
a
m
i
n
e
e
s
 
s
t
i
l
l
 
d
e
c
l
i
n
e

t
o
 
a
n
s
*
e
r
 
e
v
e
r
y
 
q
u
e
s
t
i
o
n
.
 
S
e
c
o
n
d
,
 
a
s
 
n
o
t
e
d
 
b
y
 
L
O
r
d
 
(
1
9
6
4
)
 
a
n
d
 
o
t
h
e
r
s
,

"
F
o
r
c
e
d
 
r
a
n
d
o
m
 
g
u
e
s
s
i
n
g
 
n
e
c
e
s
s
a
r
i
l
y
 
i
n
c
r
e
a
s
e
s
 
t
h
e
 
e
r
r
o
r
 
o
f
 
m
e
a
s
u
r
e
m
e
n
t

p
r
e
s
e
n
t
 
i
n
 
t
h
e
 
t
e
s
t
 
s
c
o
r
e
s
"
 
(
p
.
.
7
4
6
)
.
 
Y
e
t
 
a
n
o
t
h
e
r
 
p
r
o
b
l
e
m
 
i
s
 
t
h
a
t
 
r
e
q
u
i
r
i
n
g

e
x
a
m
i
n
e
e
s
 
t
o
 
a
n
s
w
e
r
a
l
l
 
q
u
e
s
t
i
o
n
s
 
s
h
i
f
t
s
 
t
h
e
 
p
r
o
b
l
e
m
 
f
r
o
m
 
k
n
o
w
i
n
g
 
w
h
e
n
 
t
o

g
u
e
s
s
 
t
o
 
k
n
o
w
i
n
g
 
h
o
w
 
t
o
 
g
u
e
s
s
.
 
T
h
i
s
 
i
s
 
e
x
e
m
p
l
i
f
i
e
d
 
b
y
 
f
i
n
d
i
n
g
s
 
o
f
 
F
l
a
u
g
h
e
r

a
n
d
 
P
i
k
e
 
.
(
1
9
7
0
)
 
w
h
o
 
w
e
r
e
 
e
x
a
m
i
n
i
n
g
 
r
e
l
a
t
i
v
e
 
a
m
o
u
n
t
s
 
o
f
 
`
r
a
n
d
o
m
 
-
l
i
k
e
 
a
n
s
w
e
r
-

i
n
g
 
b
e
h
a
v
i
o
r
 
b
y
 
i
n
n
e
r
-
c
i
t
y
 
s
t
u
d
e
n
t
s
 
o
n
 
t
h
e
 
P
r
e
l
i
m
i
n
a
r
y
 
S
c
h
o
l
a
s
t
i
c
 
A
p
t
i
t
u
d
e

T
e
s
t
 
(
P
S
A
T
Y
,
 
a
 
t
e
s
t
4
t
h
a
t
 
w
a
s
 
v
e
r
y
 
d
i
f
f
i
c
u
l
t
 
f
o
r
 
t
h
e
m
.
 
U
s
i
n
g
 
a
n
 
i
n
d
e
x

d
e
v
e
l
o
p
e
d
 
b
y
 
P
i
k
e
 
(
P
i
k
e
 
a
r
i
d
 
F
l
a
u
g
h
e
r
,
 
1
9
7
0
)
,
 
s
q
b
s
t
a
n
t
i
a
l
l
y
 
m
o
r
e
 
r
a
n
d
o
m
-
l
i
k
e

b
e
h
a
v
i
o
r
 
w
a
s
 
f
o
u
n
d
 
i
n
 
t
h
e
 
e
r
r
o
r
 
r
e
s
p
o
n
s
e
s
 
o
f
 
t
h
e
 
i
n
n
e
r
-
c
i
t
y
 
s
t
u
d
e
n
t
s
 
t
h
e
n

i
n
 
t
h
O
s
e
 
o
f
 
t
h
e
 
n
o
r
m
i
n
g
 
p
o
p
u
l
a
t
i
o
n
 
f
o
r
 
t
h
r
e
e
 
i
t
e
m
 
f
o
r
m
a
t
s
:
 
r
e
a
d
i
n
g
 
c
o
m
p
r
e
-

h
e
n
s
i
o
n
,
 
s
e
n
t
e
n
c
e
 
c
o
m
p
l
e
t
i
o
h
,
 
a
n
d
 
a
n
t
o
n
y
m
s
.
 
F
o
r
 
a
n
a
l
o
g
i
e
s
,
 
h
o
w
e
v
e
r
,
 
i
n
n
e
r
-

c
i
t
y
 
e
r
r
o
r
 
r
e
s
p
o
n
s
e
s
 
w
e
r
e
 
a
t
 
s
y
s
t
e
m
a
t
i
c
 
a
s
 
t
h
o
s
e
 
f
o
r
 
t
h
e
 
n
o
r
m
i
n
g
 
p
o
p
u
l
a
t
i
o
n
.

H
o
w
e
v
e
r
,
 
a
c
t
u
a
l
 
p
e
r
f
o
r
m
a
n
c
e
 
o
n
-
a
n
a
l
o
g
i
e
s
s
a
s
 
c
o
m
p
a
r
a
t
i
v
e
l
y
 
w
o
r
s
e
 
t
h
a
n
 
t
h
a
t

o
n
 
t
h
e
 
o
t
h
e
r
 
i
t
e
m
 
f
o
r
m
a
t
s
,
 
s
u
g
g
e
s
t
i
n
g
 
t
h
a
t
 
t
h
e
 
i
n
n
e
r
-
c
i
t
y
 
e
x
a
m
i
n
e
e
s
 
w
e
r
e

b
e
i
n
g
 
s
y
s
t
e
m
a
t
i
c
a
l
l
y
 
a
t
t
r
a
c
t
e
d
 
t
o
 
e
r
r
o
r
 
c
h
o
i
c
e
s
 
f
o
r
 
t
h
i
s
 
i
t
e
m
 
t
y
p
e
.
 
I
n
 
s
u
b
-

s
e
q
u
e
n
t
 
w
o
r
k
 
w
i
t
h
 
t
h
e
 
G
r
a
d
u
a
t
e
 
R
e
L
o
r
e
E
x
a
m
i
n
a
t
i
o
n
s
 
(
G
R
E
)
,
 
P
i
k
e
 
(
1
9
7
8
,

u
n
7

p
u
b
l
i
s
h
e
d
)
 
f
o
u
n
d
 
t
h
a
t
 
l
o
w
-
s
c
o
r
i
n
g
 
e
x
a
m
i
n
e
e
s
 
s
c
o
r
e
d
 
a
t
 
w
o
r
s
e
 
t
h
a
n
 
c
h
a
n
c
e

l
e
v
e
l
 
o
n
 
m
o
r
e
 
t
h
a
n
 
h
a
l
f
 
t
h
e
 
a
n
a
l
o
g
y
 
i
t
e
m
s
,
 
b
u
t
 
o
n
l
y
 
r
a
r
e
l
y
 
o
n
 
o
t
h
e
r
 
t
y
p
e
s

o
f
 
v
e
r
b
a
l
 
a
p
t
i
t
u
d
e
 
i
t
e
m
s
.
 
T
h
i
s
 
o
c
c
u
r
r
e
d
 
i
n
 
s
p
i
t
e
 
o
f
 
t
h
e
 
o
p
t
i
o
n
 
o
f
 
o
m
i
t
t
i
n
g

a
n
d
 
a
-
c
l
e
a
r
l
y
 
s
t
a
t
e
d
 
p
e
n
a
l
t
y
 
f
o
r
 
g
u
e
s
s
i
n
g
.
 
I
t
 
i
s
 
l
i
k
e
l
y
 
t
h
a
t
 
f
o
r
c
i
n
g
 
s
u
c
h

e
x
a
m
i
n
e
e
s
 
t
o
 
a
n
s
w
e
r
 
a
l
l
 
a
n
a
l
o
g
y
 
i
t
e
m
s
 
w
o
u
l
d
 
s
e
r
v
e
 
t
o
 
d
e
c
r
e
a
s
e
 
t
h
e
i
r
 
s
c
o
r
e
s
.

S
t
u
d
i
e
s
 
o
f
 
r
i
s
k
 
t
a
k
i
n
p
.
 
E
x
a
m
i
n
e
e
s
 
h
a
v
i
n
g
 
a
 
g
i
v
e
n
 
l
e
v
e
l
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n

o
r
 
c
o
n
f
i
d
e
n
c
e
 
f
o
r
 
a
n
s
w
 
&
r
i
n
g
 
a
 
t
e
s
t
 
q
u
e
s
t
i
o
n
 
m
a
y
 
d
i
f
f
e
r
 
c
o
n
s
i
d
e
r
a
b
l
y
 
i
n
 
t
h
e

t
e
n
d
e
n
c
y
 
t
o
 
g
u
e
s
s
 
d
e
s
p
i
t
e
 
a
n
y
 
d
i
r
e
c
t
i
d
n
s
 
t
o
 
t
h
e
 
c
o
n
t
r
a
r
y
.
 
T
h
e
s
e
 
d
i
f
f
e
Y
e
n
c
e
s

a
r
e
 
c
o
m
m
o
n
l
y
 
r
e
f
e
r
r
e
d
 
t
o
 
a
S
 
d
i
f
f
e
r
e
n
c
e
s
 
i
n
 
r
i
s
k
-
t
a
k
i
n
g
 
(
R
T
)
 
b
e
h
a
v
i
o
r
:
A
t
-

t
e
m
p
t
s
 
t
o
 
r
e
d
u
c
e
 
t
h
i
s
 
v
a
r
i
a
b
i
l
i
t
y
 
i
n
 
d
e
c
i
d
i
n
g
 
w
h
e
n
 
t
o
 
g
u
e
s
s
 
h
a
v
e
 
b
e
e
n
 
d
i
s
-

c
u
s
s
e
d
 
i
n
 
t
h
e
 
i
m
m
e
d
i
a
t
e
l
y
 
p
r
e
c
e
d
i
n
g
 
p
a
r
a
g
r
a
p
h
s
 
a
s
 
a
 
p
a
r
t
 
o
f
 
t
h
e
 
g
e
n
e
r
a
l

q
u
e
s
t
i
o
n
 
o
f
 
g
u
e
s
s
i
n
g
.
 
S
t
u
d
i
e
s
 
d
i
r
e
c
t
e
d
 
t
o
 
r
i
s
k
-
t
a
k
i
n
g
 
b
e
h
a
v
i
o
r
 
w
i
l
l
 
b
e

c
o
n
s
i
d
e
r
e
d
 
n
e
x
t
.

S
w
i
n
e
f
o
r
d
 
a
n
d
 
M
i
l
l
e
r
 
(
1
9
5
3
)
 
i
n
v
e
s
t
i
g
a
t
e
d
 
T
W
 
b
y
 
a
d
m
i
n
i
s
t
e
r
i
n
g
 
a
 
v
o
c
a
b
u
-

l
a
r
y
 
t
e
s
t
 
t
h
a
t
 
i
n
c
l
u
d
e
d
 
i
t
e
m
s
 
h
a
v
i
n
g
 
n
o
n
w
o
r
d
s
 
a
n
d
 
w
o
r
d
s
 
e
x
t
r
e
m
e
l
y
 
u
n
l
i
k
e
l
y

t
o
 
b
e
 
k
n
o
w
n
f
o
t
 
w
h
i
c
h
 
a
n
s
w
e
r
i
n
g
 
w
o
u
l
d
 
s
t
r
o
n
g
l
y
 
i
m
p
l
y
 
g
u
e
s
s
i
n
g
.
 
T
h
e
 
t
e
s
t
 
w
a
s

g
i
v
e
n
 
u
n
d
e
r
 
t
h
r
e
e
 
d
i
f
f
e
r
e
r
i
t
 
i
n
s
t
r
u
c
t
i
o
n
s
:
 
(
1
)
 
e
n
c
o
u
r
a
g
e
d
 
t
o
 
g
u
e
s
s
;
 
(
2
)
 
t
o
l
d

n
o
t
 
t
o
 
g
u
e
s
s
;
 
a
n
d
,
 
(
3
)
 
n
o
t
 
i
n
s
t
r
u
c
t
e
d
 
a
b
o
u
t
 
g
u
e
s
s
i
n
g
.
 
I
t
 
w
a
s
 
f
o
u
n
d
 
t
h
a
t

(
I
)
 
t
h
e
r
e
 
w
a
s
 
s
o
m
e
 
g
u
e
s
s
i
n
g
 
i
n
 
a
l
l
 
t
h
r
e
e
 
s
e
t
s
 
o
f
 
d
i
r
e
c
t
i
o
n
s
;
 
(
2
)
 
t
h
e
r
e

w
a
s

a
 
s
l
i
g
h
t
 
d
i
f
f
e
r
e
n
c
e
 
b
e
t
w
e
e
n
 
n
o
 
i
n
s
t
r
u
c
t
i
o
n
s
 
a
b
o
t
 
g
u
e
s
s
i
n
g
 
a
n
d
 
i
n
s
t
r
u
c
t
i
o
n

1
7

2c;

1,

1



'favoring guessing (ii appeared easier ts inhibit guessing than to encourage
it); and (3) there was little relationship between guessing, risk taking,
and ability.

Varioui 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 test scores, and he also noted that this tendency
usually generalizes, across different tests. Still more recently Slakter,
Cr tan, and KJehler (1975) reported on a longitudinal study of RT tendency.
They found again that RT was relatively. stable across tests for an indi-
vidual examinee at a given time, but f and longitudinal changes that point
63 the fact that RT tends to decre serover grades 5.to 9 and then becomes
relatively, stable, at least through grade 11. 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 thequestion of
guessing, which is more in the realm of how 'to guess than when, is that of
answer-changing behavior on mu-tiple-choice tests. 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 $chwedel (1975). The following conclusions
emerge from these studies.

1. Most examinees express the belief that it does not pay to change
answers.

2. Most eXaminee6 do chazge answers but typically on. only about 4 per-
cent of the questions.

3. In fact it generally does pay to change answers. Typical findings
are that there are about two favorable changes for every unfavorable change.

4. Gafhs drop off as items get relatively more difficult:
5. Higher scoring examinees tdnd to benefit more from changing answers

than do those who score lower.
Studies of testwiseness TW) for specific item 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 to reading compre-
hension items and tq verbal analogies, both of which are relatively com-
plex, were found particularly relevant.

Vernon (19621 examined the 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 test-

,

sophistication factor in the multiple-choice responses of British exam-
inees who were generally unfamiliar with such tests that was much less
evident in American responses. The difference was more pionounced for the..)
reading comprehension items than for the more straightforward vocabulary
questions. Pyrczak investigated an,intriguing aspect of testwiseness by
studying the effects of answering test items for reading comprehension
independently of the accompanying passage. In one Study,(1972) he found
that examinees,rely on various sources of information and misinfobdation
when answering such questions in the absence Of the reading passages and
also make use of interrelationships among the items in a. given set. Ina
subsequent study (1974) he reduced these sources of answering strategy

. and found that examinees were still able to perform at a better-than- 0

chance level, presumably bysuch devices as selecting, statements of

. 2-
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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 solving 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 instances 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
to the present review. First, the words provided in Ehe alternative answer
choices influenced how the stem words'were interpreted. The subjects were
often observed to revise the relationshipi 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 second has implications regarding_
component A4, "relevant analytic skill's."'

Gentile (1946) and Gentile, Kessler, and Gentile (1969) have also ex-
amined performance in solving verbal analogies (drawn from retired SAT-V
items), giving primary vnsideration to the amount of score variance
attributable to word associations. In,the 1969 study "associative related-
ness" was found'to account for 28 to 50 percent of the score.variance;
Their discussion suggests'that they consider the effect of associative
relatedness to be an inherent part of analogy items, a position that con-
trasts with Winner's discussion 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 sociocultural
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.. week.
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Summary and Interpretation of Findings
O

sote-gkiiviii-doaraiitioiii-wm. be noted first that provide i-useful frame-
work for doing so. Following that,gfindings 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 CONSIDERATIONS

Design characteristics. The first consideration is that of the basic design
features of the stud* themselves. The studies differ substantially in such i
important variables as the use or nonuse of control groups, the selection
of control groupi (ranging from using groups of students in schools gener-,

- ally comparable to those the experimentalsubjects are in, to the use of
random assignment), the number of subjects, and the use eitherof pretest
and posttest data or of alternatives.to that procedure.

Summarizing mixed' findings. next_ consideration is the question of

how iesearch findirigs should best be interpreted, particularly when making .

comparisons across studies.-In principle, a Single study showing. sub
stantialpositive gains cannot be countered or refuted by any number of
studies failiig to get positive 'results. The only near exception would
occui in the event of a well-designed replication study thatqailed to show
similarlyanositive'results._In.thet case, there would-bwaAiscrepancy

7-- needing-further study and resofUtiqn. Similarly, it would be fallacious to
infer, from mixed results across studies on a topic such as STI effects,

that across -study inconsistencies justify the conclusion that,there.are
no meaningful effects. ASexemplified in Jacobs' (1966) discussion of
differences on'English Composition Test score changes from one experi-
mentaluoup to another, mixe,d results can mean that an effort should be
made to find out instruction was effective in some places but not in
others:"This,ohservation is particularly true when making comparisons

.between studies in which little account.was taken of either examinee or

,
instructional characteristics. A third observation is that there.had,been
a considerable emphasis in most discussions of STI on the overall magni-
tude or its effects, with little consideration given to differences among
examinees, STI cUrriculuts,or item formats and other item characteristids,

especially,whemstating-finalconclusions. .

The tendency to onsider 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 interpretations
that could lead to Pmore cumulative, orderly base of information regard-

.
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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, overlearning) again pre-
supposes prior learning at some reasonable level of mastery. Component 4-4
(knowledge of criterion-relevant, analytic skills) is at least concep-
tually subject'to STI Affects, and if this component were showh to gb 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 acquisition.
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 byPallone
(1961). The paucity of data suggesting STI effects for component A-4 may
suggest that meaningful gains insthis realm, even given exccollent instruc-
tion for teaching these analytic skills, afire likely to be observed only
for students who had developed a"readiness" for such gains.4A student

nwho readi widely and.with avid interest but has not honed his or her
analytic reading skills maybe such a person.

The next three score components to consider with regard to limits of
STI effect's are those specific to the activity of test taking itself.
Component B-1 (the match between the doinain'of the examinee's developed
ability and 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
ofthem do not have. For example, STI for solving inequalities is more
likely to have a meaningfully 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 examinees are
unaware of the fact thatsuch,itees are included in the SAT-M.

Score compOnent B-2 (general TW; test familiarity, appropriate pacing,
understanding genatal directions, knowing when and how to guess, etc.) is
susceptible to STIleffeets almost entirely to the extent th8t
the- examinee is initially tes-naive. Thus, for the most part, any score

--increase due to STI directed to component B-2 is evidence of having helped
studefirareceive the credit to which they are due, rather than havihg
fostered any kind_of "beating the test" resulting in "excessive" score
gains.'Note that gain o,his sorb an increase (rather than an'infln-
tion) ". . of the students Ltest iAre without improving the uhderlying..
ability" that need not imply that the student may simply'ghin admission
to a college where his probability of doing buccessful work is low"
(Coffman and Neun, 1966, p. 1).

The next score component, -B -3 (specific TW; simil-ar 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
STI. The problem arises in the case of complex item formats which, in
their complexity, tap a kindof methods variance conceptually independent

. of the mathematical or verbal aptitude the SAT is intended tomeasure.
Vernon (1954), in reviewing the British 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 sameobservation, and noted a steady trend in both the
mathematical and verbal parks of the test toward simpler, more straight-
forward item ftrmats. Nevertheless, for pragmatic reasons there remain in

-22



c

use item formats that are sufficiently complex 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-
mat /altogether, the problem can be reduced inthe following -ways: (1) by

k4efoing the number of such items proportionally low; (2) by imposing appro-
priate test specifications within item format (c.f., Winner's suggestion,
nested earlier, for minimizing the role played by word association in solv-
ing verbal analogies); (3) by expanditig an arifying directions given
within each test; and (4) by providin dissemination of information
describing these item formats and-instruction about how to cope with their
complexities. To the extent that these four measures ate taken, the magni-
tude of STI effects for component B-;3 will tend to fall within acceptable
limits.

Although the final pair of score components, C-1 (leyel of conO.denne),
and C-2 (level of efficiency), are in large measure spin-offs of the pre.-
ceding seven, STI may include direct attempts to ensure that these benefits
do indeed follow from instruction directed to the other score components.
Here again it may be noted that even instances of large score gains re-
sulting froin changes inthe,score components in question are instances a
helping examinees to receive appropriately higher scores, rather than
helping then make excessive gains that might be both unfair and a dis-
service tq 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 basic discrepancy.
The overall conclusions of Dyer, French, Dear, Lass, Frankel, Whitla, and
Roberts and Oppenheim are essentially 'negaCive, whereas those of Pike and
Evans, McCarthy, and Marron are positive. The forMer studies show overall
average score changes attributable to STI 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 Affects in theyike and Evans study are gain's conser-
vatively'estimated at about 33 SAT-M points, -and those in Mcgarthyts
76 data At about 41 points. Overall instructional effects ayeraged by
Marron over 10 preparatory schools yielded a gain of about 79 SAT-M
-Among the other studies in this-review, average control group gains ranged
froM.15 points in Dyees'study to 66 in Frankel's, and there was a median
gain of 31 points. Using the latter as a rough estimate of what control sub-
jects might have gained in the Marron study, the effect of III 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 intdrpret the dis-
crepancy, how seriously to take,the positive results, and-then examine why
the discrepancy was observed, In interpreting the discrepAncl, it should
be recalled that in principle even a single study showing substantial
effects cannot be refuted by any number of.studies failing to do so. It
follows, of course, that mixed results across studies cannot be dismissed
as simply indicating that meaningful effects were somehow due to happen-
stance, or_thot mixed results indicate basically no effect over the set of
studies summaiized.

Credibility of the positive findings. On the other hi6dit 3$ reasonable
to demand of a study that obtains positive results contrary to'most other
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y
i
e
l
d
i
n
g
 
n
e
g
a
t
i
v
e
 
o
v
e
r
a
l
l

f
i
n
d
i
n
g
s
,
 
t
h
e
 
t
h
r
e
e
 
s
t
u
d
i
e
s
 
p
r
o
v
i
d
i
n
g
 
p
o
s
i
t
i
v
e
 
o
v
e
r
a
l
l
 
r
e
s
u
l
t
s
 
m
a
y
 
b
e

c
h
a
r
a
c
t
e
r
i
z
e
d
 
a
s
 
h
a
v
i
n
g
 
g
e
n
e
r
a
l
l
y
 
i
n
v
o
l
v
e
d
 
m
o
r
e
-
h
o
u
r
s
 
o
f
 
i
n
s
t
r
u
c
t
i
o
n
.
 
T
h
e

i
n
s
t
r
u
c
t
i
o
n
 
w
a
s
 
m
o
d
e
r
a
t
e
l
y
 
t
o
 
h
i
g
h
l
y
 
c
o
n
t
r
o
l
l
e
d
 
a
n
d
 
d
e
l
i
b
e
r
a
t
e
l
y
 
i
n
c
l
u
d
e
d

a
p
p
r
o
p
r
i
a
t
e
 
m
a
t
h
e
m
a
t
i
c
a
l
 
c
o
n
t
e
n
t
.
 
T
h
e
 
p
a
r
t
i
c
i
p
a
t
i
n
g
 
s
t
u
d
e
n
t
s
 
i
n
 
t
h
e
s
e

,
s
t
u
d
i
e
s
 
t
e
n
d
e
d
 
t
o
 
b
e
 
e
x
 
n
e
i
t
h
e
r
 
o
f
 
t
h
e
 
e
x
t
r
e
m
e
s
 
o
f
 
t
e
s
t
-
p
r
e
p
a
r
e
d
n
e
s
s
 
o
r

t
e
s
t
 
-
 
s
o
p
h
i
s
t
i
c
a
t
i
o
n
 
n
9
t
e
d
,
f
o
r
 
t
h
e
 
o
t
h
e
r
 
g
r
o
u
p
 
o
f
 
s
t
u
d
i
e
s
.
 
T
h
u
s
 
t
h
e
y
 
s
e
e
m
p
d

t
o
 
h
a
v
e
 
a
 
n
e
e
d
 
f
o
r

'
o
r
-
I
T
I
 
4
n
d
 
a
 
r
e
a
d
i
n
e
s
s
 
t
o
 
b
e
n
e
f
i
t
 
f
r
o
m

A
 
f
i
n
a
l
 
c
o
n
s
i
d

o
n
 
i
n
 
t
p
e
 
d
i
s
c
r
e
p
a
n
c
y
 
b
e
t
v
.
e
g
n
 
t
h
e
'
t
w
o
 
g
r
o
u
p
s
 
o
f

s
t
u
d
i
e
s
 
i
s
 
t
h
e
 
p
o
s
s
i
b
i
 
i
t
y
.
t
h
a
t
 
t
h
e
y
-
 
d
e
m
o
n
s
t
r
a
t
e
d
 
c
l
e
a
T
-
C
u
t
 
S
T
I
 
o
r
 
I
T
I

s
t
o
r
e
 
g
a
i
n
s
 
b
y
 
m
e
a
n
s
 
o
f
 
e
;
:
t
r
p
m
e
 
i
n
t
e
r
v
e
h
t
i
o
n
e
 
r
e
n
d
e
r
i
t
i
g
 
t
h
L
a
l
 
n
o
t
 
t
r
u
l
y

g
e
n
e
r
a
l
i
z
a
b
l
e
 
t
o
 
t
h
e
 
I
s
n
a
l
;
c
o
r
&
e
r
f
i
s
-
:
.
.
a
d
 
q
u
e
s
t
i
o
t
t
s
 
a
b
o
u
t
 
c
o
s
c
h
i
n
g
 
o
x
 
S
T
I
/
I
T
I

e
f
f
e
c
t
s
:
 
T
h
e
 
g
e
n
e
r
a
l
f
2
4
4
l
i
t
y
 
o
f
 
t
h
e
 
P
i
k
e
 
a
n
d
 
E
v
a
n
s
 
s
t
u
d
y
 
i
s
 
s
u
i
v
o
r
t
e
d
 
b
y

t
h
e
.
 
f
o
l
l
o
w
i
n
g
 
o
b
s
e
r
v
a
t
i
o
n
s
:
 
(
1
)
 
t
h
e
 
i
n
s
t
r
u
c
t
i
o
n

a
s
 
s
h
o
r
t
 
t
e
r
m
,
 
i
n
v
o
l
v
i
n
g

o
n
l
y
 
2
i
 
h
o
u
r
s
 
o
f
 
c
l
a
s
s
r
o
o
m
 
p
a
r
t
i
c
i
p
a
t
i
o
n
;
 
(
2
)
 
i
t
 
w
a
s
 
e
f
f
e
c
t
i
v
e
 
i
n
 
a
l
l
 
2
4

c
l
a
s
s
e
s
 
d
e
s
p
i
t
e
 
'
d
i
f
f
e
r
e
n
c
e
s
 
i
n
 
i
t
h
o
o
l
s
1
 
t
e
a
c
h
e
r
s
,
 
a
n
d
 
g
r
o
u
p
s
 
o
f
 
s
t
u
d
e
n
t
s
;

a
n
d
 
(
3
)
 
a
l
l
 
5
0
0
 
p
l
u
s
 
s
t
u
d
e
n
t
s
 
.
a
v
o
l
v
e
d
 
w
e
r
e
 
v
o
l
u
n
t
e
e
r
s
 
w
h
o
 
h
a
d
 
p
l
a
n
n
e
d
 
t
o

t
a
k
e
 
t
h
e
 
S
A
T
.
 
T
h
e
3
n
s
t
r
u
c
t
i
o
n
 
c
a
d
'
s
 
e
f
f
e
c
t
i
v
e
 
o
v
e
r
 
t
h
e
 
f
u
l
l
 
r
a
n
g
e
 
o
f
 
t
h
e
i
r

i
n
i
t
i
a
l
 
S
A
T
-
M
 
s
c
o
r
e
s
 
o
f
 
2
5
0
 
t
o
 
6
5
0
.
 
I
t
 
s
h
o
u
l
d
 
b
e
 
n
o
t
e
d
 
t
h
a
t
 
a
 
c
e
n
t
r
a
l

2
4



t
i

a

p
r
e
m
i
s
e
 
i
n
 
u
n
d
e
r
t
a
k
i
n
g
 
t
h
e
 
s
t
u
d
y
 
w
a
s
 
t
h
a
t
 
w
e
l
l
-
d
e
v
e
l
o
p
e
d
 
i
n
s
t
r
u
c
t
i
o
n
a
l

m
a
t
e
r
i
a
l
s
 
w
o
u
l
d
 
b
e
'
e
s
s
e
n
t
i
a
l
 
t
o
 
a
 
s
u
c
c
e
s
s
f
u
l
"
p
r
o
g
r
a
m
 
o
f
 
S
T
I
.
 
S
t
u
d
e
n
t

w
o
r
k
b
o
o
k
s
 
a
n
d
 
t
e
a
c
h
e
r
s
'
 
c
l
a
s
s
 
o
u
t
l
i
n
e
s
 
w
e
r
e
 
d
e
v
e
l
o
p
e
d
 
t
o
 
f
a
c
i
l
i
t
a
t
e
 
i
n
-

-
s
t
r
u
c
t
i
a
n
 
t
h
a
t
 
w
o
u
l
d
 
s
y
s
t
e
m
a
t
i
c
a
l
l
y
 
i
n
c
o
r
p
o
r
a
t
e
 
e
f
f
e
c
t
i
v
e
 
m
a
t
h
f
m
a
t
i
c
a

'
c
o
n
t
e
n
t
 
r
e
v
i
e
w
 
(
A
-
2
)
,
 
o
v
e
r
l
e
a
r
n
i
n
g
/
m
a
s
t
e
r
 
-
l
e
a
r
n
i
n
g
 
o
f
 
b
a
s
i
c
 
f
a
c
t
s
-
a
L
d

m
a
t
h
e
m
a
t
i
c
a
l
 
o
p
e
r
a
t
i
o
n
s
 
(
A
 
-
3
)
,
 
e
x
t
e
n
s
i
v
e
 
g
u
i
d
e
d
 
p
r
a
c
t
i
c
e
 
i
n
 
r
e
s
p
o
n
d
i
n
g

s
y
s
t
e
m
a
t
i
c
a
l
l
y
 
a
n
d
 
a
n
a
l
y
t
i
c
a
l
l
y
 
t
o
 
i
n
d
i
v
i
d
u
a
l
 
t
e
s
t
 
i
t
e
m
s
 
(
A
-
4
)
,
 
f
i
l
l
i
n
g

i
n
 
i
n
f
o
r
m
a
t
i
o
n
a
l
 
g
a
p
s
 
s
u
c
h
 
a
s
 
c
o
m
p
u
t
a
y
4
o
n
s
 
i
n
v
o
l
v
i
n
g
 
i
n
e
q
u
a
i
i
t
i
e
s
,
(
B
-
I
)
,

a
n
d
 
t
e
a
c
h
i
n
g
 
g
e
n
e
r
a
l
 
a
n
d
 
s
p
e
c
i
f
i
c
 
a
s
p
e
c
t
s
 
o
f
 
T
W
.
(
B
-
2
 
a
n
d
 
B
-
3
)
.

T
h
e
 
g
e
n
e
r
a
l
i
z
a
b
i
l
i
t
y
 
o
f
 
t
h
e
 
M
a
r
r
o
n
 
f
i
n
d
i
n
g
s
 
i
s
 
s
u
p
p
o
r
t
e
d
 
b
y
 
t
h
e
 
o
b
-

s
e
r
v
a
t
i
o
n
s
 
t
h
a
t
 
s
u
b
s
t
a
n
t
i
a
l
 
a
v
e
r
a
g
e
 
S
A
T
-
M
 
i
n
t
-
e
a
s
e
s
 
w
e
r
e
 
o
b
s
e
r
v
e
d
 
i
n
 
a
l
l

1
0
 
p
a
r
t
i
c
i
p
a
t
i
n
g
 
s
c
h
o
o
l
s
,
 
a
n
d
 
t
h
e
 
c
u
r
r
i
c
u
l
u
m
s
 
i
n
 
a
l
l
 
i
n
s
t
a
n
c
e
s
 
w
e
r
e
 
w
h
g
t
-

e
v
e
r
 
t
e
a
c
h
e
r
s
 
i
n
 
t
h
o
s
e
 
s
c
h
o
o
l
s
 
d
e
c
i
d
e
d
 
u
p
o
n
.
 
t
h
e
 
m
a
i
n
 
q
m
e
s
t
i
o
n
 
t
o
 
W
e

r
a
i
s
e
d
-
a
b
o
u
t
 
w
h
e
t
h
e
r
 
e
x
t
r
e
m
e
 
i
n
t
e
r
v
e
n
t
i
o
n
s
_
w
o
u
l
d
 
l
i
m
i
t
 
t
h
e
 
g
e
n
e
r
a
l
i
z
a
b
i
l
i
t
y

o
f
 
t
h
e
 
M
a
r
r
o
n
 
r
e
s
u
l
t
s
 
i
s
 
t
h
a
t
 
o
f
 
t
h
e
 
t
o
t
a
l
 
a
m
o
u
n
t
 
o
f
 
t
i
m
e
 
d
e
v
o
t
e
d
 
t
o
 
i
n
-

s
t
r
u
c
t
i
p
n
,
 
w
h
i
c
h
 
i
n
 
t
h
i
s
 
c
a
s
e
 
:
o
n
s
i
s
t
e
d
 
o
f
 
a
 
f
u
l
l
 
s
e
m
e
s
t
e
r
 
d
e
v
o
t
e
d
 
e
x
-

p
l
i
c
i
t
l
y
 
t
o
 
r
a
i
s
i
n
g
 
t
e
s
t
 
s
c
o
r
e
s
.
 
O
n
 
t
h
e
,
o
n
e
 
h
a
n
d
,
 
t
h
i
s
 
l
a
r
g
e
 
a
m
o
u
n
t
 
o
f

t
i
m
e
 
s
p
e
n
t
 
o
n
 
i
n
s
t
r
u
c
t
i
o
n
 
c
l
e
a
r
l
y
 
s
e
t
s
 
t
h
e
 
M
a
r
r
o
n
 
d
a
t
a
 
a
p
a
r
t
 
f
r
o
m
 
t
h
o
s
e
 
o
f

a
l
l
 
t
h
e
 
o
t
h
e
r
 
s
t
u
d
i
e
s
 
c
o
n
s
i
d
e
r
e
d
 
i
n
 
t
h
i
s
 
r
e
v
i
e
w
.
 
O
p
 
t
h
e
 
o
t
h
e
r
 
h
a
n
d
,
 
t
h
e

q
u
e
s
t
i
o
n
 
o
f
 
w
h
e
t
h
e
r
 
l
o
n
g
 
p
e
r
i
o
d
s
 
o
f
 
i
n
s
t
r
u
c
t
i
o
n
 
w
o
u
l
d
 
m
a
k
e
 
m
e
a
n
i
n
g
f
u
l

-
 
d
i
f
f
e
r
e
n
c
e
s
 
o
n
 
S
A
T
 
s
c
o
r
e
s
 
i
s
 
o
n
e
 
t
h
a
t
 
h
a
s
 
r
e
g
u
l
a
r
l
y
 
b
e
e
n
 
g
i
v
e
n
 
s
e
r
i
o
u
s

'
c
o
n
s
i
d
e
r
a
t
i
o
n
.
 
C
a
r
r
o
l
l
 
(
1
9
7
0
)
 
s
u
g
g
e
s
t
s
 
t
h
a
t
 
"
I
n
 
t
h
e
 
c
a
s
e
 
o
f
 
s
t
u
d
e
n
t
s
 
w
h
o

h
a
v
e
 
h
a
d
 
a
v
e
r
a
g
e
 
e
d
u
c
a
t
i
o
n
a
l
 
e
x
p
e
r
i
e
n
c
e
s
 
b
u
t
 
w
h
o
 
m
a
k
e
 
l
o
w
 
s
c
o
r
e
s
 
o
n
 
t
h
e

S
A
T
,
 
o
n
e
 
m
a
y
 
e
s
t
i
m
a
t
e
 
t
h
a
t
 
e
v
e
n
 
a
 
y
e
a
r
 
o
f
 
r
a
t
h
e
r
 
i
n
t
e
n
s
i
v
e
 
r
e
m
e
d
i
a
l
 
i
n

s
t
r
u
c
t
i
o
n
 
w
o
u
l
d
 
n
o
t
 
g
e
n
e
r
a
l
l
y
 
s
u
f
f
i
c
e
 
t
o
 
m
a
k
e
 
a
 
d
r
a
m
a
t
i
c
 
i
m
p
r
o
v
e
m
e
n
t
.
 
i
n

t
e
s
t
 
p
e
r
f
o
r
m
a
n
c
e
 
.

.
.

.
"
 
(
p
.
 
4
)
.
 
T
h
e
 
C
o
l
l
e
g
e
 
B
o
a
r
d
 
C
o
m
m
i
s
s
i
o
n
 
o
n
 
T
e
s
t
s

(
1
9
7
0
)
 
s
u
g
g
e
s
t
s
 
t
h
a
t
 
"
.

.
.
s
t
u
d
e
n
t
s
 
c
a
n
n
o
t
 
l
a
t
e
 
i
n
 
h
i
g
h
 
s
c
h
o
o
l
 
h
o
p
e
 
t
o

i
m
p
r
o
v
e
 
t
h
e
i
r
 
p
e
r
f
o
r
m
a
n
c
e
 
o
n
 
t
h
e
 
S
A
T
 
a
p
p
r
e
c
i
a
b
l
y
 
b
y
 
s
t
u
d
y
i
n
g
 
f
o
r
 
i
t

.
.

.
,
"

a
n
d
 
t
h
e
n
 
a
d
d
s
:
 
"
T
h
i
s
 
i
s
 
n
o
t
 
t
o
 
s
a
y
 
t
h
a
t
 
t
h
e
 
a
b
i
l
i
t
i
e
s
 
t
h
a
t
 
a
r
e
 
m
e
a
s
u
r
e
d
 
o
n

t
h
e
 
S
c
h
o
l
a
s
t
i
c
 
A
p
t
i
t
u
d
e
 
T
e
s
t
 
a
r
e
 
i
m
p
e
r
v
i
o
u
s
 
t
o
 
c
h
a
n
g
e
;
 
i
t
 
i
s
 
t
o
 
s
a
y
 
t
h
a
t
 
i
f

.
v
e
r
b
a
l
 
a
n
d
 
m
a
t
h
e
m
p
t
i
c
a
l
 
a
p
t
i
t
u
d
e
;
 
e
s
p
e
c
i
a
l
l
y
 
v
e
r
b
a
l
 
a
p
t
i
t
u
d
e
,
 
c
a
n
 
b
e
 
d
e
v
e
l
r

o
p
e
d
 
w
i
t
h
i
n
 
t
h
e
 
l
e
n
g
t
h
 
o
f
,
 
s
a
y
,
 
a
 
s
c
h
o
o
l
 
y
e
a
r
,
 
n
o
 
o
n
e
 
h
a
s
 
y
e
t
 
d
e
m
o
n
s
t
r
a
t
e
d

a
 
w
a
y
 
t
o
 
d
o
 
i
t
"
 
(
V
o
l
,
 
1
,
 
p
.
 
1
2
)
.
 
W
h
'
a
t
 
s
e
e
m
s
 
t
o
 
b
e
 
c
a
l
l
e
d
 
f
o
r
 
i
s
 
a
n
 
i
n
-
b

c
r
e
a
s
e
d
 
a
w
a
r
e
n
e
s
s
 
o
f
 
a
n
 
u
n
d
e
r
l
y
i
n
g
 
c
o
n
t
i
n
u
u
m
 
f
o
r
 
S
T
I
R
 
I
T
I
,
 
a
n
d
 
r
e
g
u
l
a
r
 
i
n
-

s
t
r
u
c
t
i
o
n
 
i
n
 
w
h
i
c
h
 
t
h
e
 
t
o
t
a
l
 
a
m
o
u
n
t
 
o
f
 
t
i
m
e
,
 
a
s
 
w
e
l
l
 
a
s
 
t
h
e
 
r
e
l
a
t
i
v
e
 
a
m
o
u
n
t
,

i
s
 
a
 
f
d
c
t
.
r
.
 
T
h
e
 
n
a
t
u
r
a
l
 
l
i
m
i
t
s
 
o
n
 
t
h
e
.
 
a
m
o
u
n
t
 
o
f
 
i
n
s
t
r
u
c
t
i
o
n
 
t
h
a
t
 
m
i
g
h
t
 
b
e

p
r
o
f
i
t
a
k

d
e
v
o
t
e
d
 
t
o
 
g
e
n
e
r
a
l
 
a
n
d
 
s
p
e
c
i
f
i
c
 
T
W
,
 
a
n
d
 
e
v
e
n
 
t
o
 
c
o
n
t
e
n
t
 
r
e
v
i
e
w
,

a
r
e
 
s
u
c
h
 
t
h
a
t
 
a
n
y
 
e
x
t
e
n
d
e
d
 
i
n
s
t
r
u
c
t
i
o
n
 
d
e
s
i
g
n
e
d
 
t
o
 
i
n
c
r
e
a
s
e
 
t
e
s
t
 
s
c
o
r
e
s
 
w
i
l
l

'
'
'
 
n
e
c
e
s
s
a
r
i
l
y
 
d
e
v
o
t
e
a
 
l
a
r
g
e
 
p
r
o
p
o
r
t
i
o
n
 
o
f
 
t
i
m
e
 
t
o
 
r
e
g
u
l
a
r
 
i
n
s
t
r
u
c
t
i
o
n
.
 
I
t
 
i
s

i
n
s
t
T
u
c
t
i
v
4
 
t
o
 
n
o
t
e
 
t
h
a
t
 
a
l
t
h
o
u
g
h
 
a
v
e
r
a
g
e
 
S
A
T
 
-
M
 
g
a
i
n
s
 
b
e
t
w
e
e
n
 
t
h
e
 
j
u
n
i
o
r

y
e
a
r
 
(
u
s
u
a
l
l
y
 
A
p
r
i
l
 
o
r
 
M
a
y
)
 
a
n
d
 
s
e
n
i
o
r
 
y
e
a
r
 
(
u
s
u
a
l
l
y
 
D
e
c
e
m
b
e
r
 
o
r
 
J
a
n
u
a
r
y
)

t
e
s
t
s
 
a
r
e
 
u
s
u
a
l
l
y
 
b
e
t
w
e
e
n
 
1
2
 
a
n
d
 
2
0
 
p
o
i
n
t
s
,
 
c
o
n
t
r
o
l
 
g
r
o
u
p
 
g
a
i
n
s
 
i
n
 
t
h
e

s
t
u
d
i
e
s
 
r
e
v
i
e
w
e
d
 
h
e
r
e
 
w
e
r
e
 
o
f
t
e
n
 
s
u
b
s
t
a
n
t
i
a
l
l
y
 
l
a
r
g
e
r
.
 
T
h
o
s
e
 
f
o
r
 
t
w
o

s
c
h
o
o
l
s
 
i
n
 
t
h
e
 
F
r
e
n
c
h
 
s
t
u
d
y
 
w
e
r
e
 
3
1
 
a
n
d
 
4
2
;
 
t
h
o
s
e
 
r
e
p
o
r
t
e
d
 
b
y
 
W
h
i
t
l
a
,
 
L
a
s
s
,

a
n
d
 
F
r
a
n
k
e
l
 
w
e
r
e
 
3
1
,
 
5
3
,
 
a
n
d
 
6
6
 
r
e
s
p
e
c
t
i
v
e
l
y
.

T
h
e
 
M
c
C
a
r
t
h
y
 
f
i
n
d
i
n
g
s
 
p
r
o
v
i
d
e
 
a
 
s
a
m
p
l
i
n
g
 
o
f
 
w
h
a
t
 
m
i
g
h
t
 
b
e
 
e
x
p
e
c
t
e
d
 
f
r
o
m

w
e
l
l
-
r
u
n
 
s
c
h
o
o
l
 
c
l
a
s
s
e
s
 
d
e
G
i
g
n
e
d
 
s
p
e
c
i
f
i
c
a
l
l
y
 
f
o
x
 
p
r
e
p
a
r
i
n
g
 
s
t
u
d
e
n
t
s
 
f
o
r

t
h
e
 
S
A
T
-
M
.
 
A
s
 
s
u
c
h
 
t
h
e
y
-
w
o
u
l
d
 
g
e
n
e
r
a
l
i
z
e
 
t
o
 
t
h
a
t
 
p
a
r
t
 
o
f
 
t
h
e
 
c
o
;
 
p
i
n
g
 
o
r

S
T
I
 
q
u
e
s
t
i
o
n
.
 
T
h
a
t
 
i
s
,
 
i
s
 
t
h
e
 
g
o
a
l
 
o
f
 
i
n
c
r
e
a
s
i
n
g
 
S
A
T
-
M
 
s
c
o
r
e
s
 
b
y

w
e
l
l
-

r
u
n
 
c
o
u
r
s
e
 
o
n
e
 
t
h
a
t
 
i
s
 
u
n
a
t
t
a
i
n
a
b
l
e
?
 
F
o
r
 
t
h
a
t
 
m
a
t
t
e
r
,
 
c
o
n
s
i
d
e
r
i
n
g
 
t
h
e
 
k
i
n
d
s

o
f
 
i
n
s
t
r
u
c
t
i
o
n
 
m
o
s
t
 
l
i
k
e
l
y
 
t
-
 
p
r
o
d
u
c
e
 
m
e
a
n
i
n
g
f
u
l
 
g
a
i
n
s
 
(
e
f
f
e
c
t
i
v
e
 
r
e
v
i
e
w
,

i
n
t
e
g
r
a
t
i
v
e
 
;
e
a
r
n
i
n
g
,
 
t
h
e
 
t
e
a
c
h
i
n
g
 
o
f
 
a
n
a
l
y
t
i
c
 
p
r
o
b
l
e
m
-
s
o
l
v
i
n
g
 
s
k
i
l
l
'
s
,

.
i
n
s
t
r
u
c
t
i
o
n
 
t
o
 
o
v
e
r
c
o
m
e
 
t
e
s
t
-
n
a
i
v
e
t
e
,
 
e
t
c
.
)
,
 
i
s
 
s
u
c
h
 
a
 
g
o
a
l
 
n
e
c
e
s
s
a
r
i
l
y
 
o
n
e

t
h
a
t
 
i
s
 
c
o
r
r
u
p
t
 
a
n
d
 
u
n
w
o
r
t
h
y
?
 
I
t
 
w
o
u
l
d
 
s
e
e
m
 
t
h
a
t
 
j
u
d
g
m
e
n
t
s
 
o
f
 
s
u
c
h
 
p
r
o
g
r
a
m
s

s
h
o
u
l
d
 
b
e
 
s
u
s
p
e
n
d
e
d
 
u
n
t
i
l
 
o
n
e
 
h
a
s
 
c
o
n
s
i
d
e
r
e
d
 
t
h
e
 
s
p
e
c
i
f
i
c
s
 
o
f
 
w
h
a
t
 
i
s

2
5



actually done, and that the limiti of possible score_gains linked to the
several score components should also be considered.

Applying the score components model. Having considered the-general out-
comes of instruction for the SAT-M, and tie questions that arose iiom 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 outcomes 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 demonsthted STI or ITI effects and absent in-those that failedto.do
so,. 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-
beim 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 instruction was
effective over a.wide range of initial SAT-M scores. The Frankel data
showing control qubject gains of 66 points provide an instance of sub7
stantial growth in component A-1. This is an interesting discovery not
only because of its magnitude.but also because for moststudents this is
apparently, the effect of studying advanced levels of high school mathe-
matics (most students in the school take four years of mathematicg). TheRe
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
additional courses in that subject'area.

The importance of component A -2 (review) is suppcirted 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 gains for
those who were taking mathematics courses. Some support for the possibility
that instruction for components A-3 (integrative learning) 90 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 futdre
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). Ti, however, there is any strong conclusion to be reached
from the studies reporting no meaningful STI effects, it is that instnic-
tion for general TW in the form of a few general rubrics such as "use y'ur
time well," "answer if you think you know the correct choice or if you can
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;

elitainate at 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 sf knowing when and how to
guess, given partial information. It was found a'. there was considerable
confusion on the part of students and teachers-. alike on questions of the
scholastic propriety, fairness, and efficacy ca 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
wroig-answers. Classroom demonstrations of the resulti of guessing when
there was no information, and again when either two or three of five choices
could be eliminated, allowed students 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 also be examined for its effect on test-taking
behavior and do test scores. Component B-3 (specific TW), particularly for
the relatively complex item formats (data sufficiency and quantitative
comparison), was also given considerable attention in the Pike and Evans
study, which was probably responsible for the greater STI effects observed
for these formats than were found for the much simpler "regular mathe-
pada: item format.

.

Confidence and efficiency (components C-land 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 occurred. To enhance this effect, Pike and Evans incorporated
occasional timed practice tests that were tailored ts!) the instruction pre-
viously received, in order to provide the students an awareness of having
increased their test-taking capabilities.

'FINDINGS REGARDING THE SAT-V

Would findingtST1 effects be feasible? It is a common observation that
verbal aptitude is not likely to be as subject td coaching or STI effects
as is true ofimathematical aptitude. In the pkeface to the Pike and,Evans
(1972) monograph, for example, Kendrick stated that: "By now it. has been
fairly definitely settled that the verbal part of the Board's Scholastic
Aptitude TestVSAT) is impervious to coaching. The mathematical part seems
similarly, though perhaps not so thoroughly, proof against special prepa-
ration, but title question of mathematics is complicated by the fact that
some students o not take mathematics in their senior year of secondary
school, and led lives very nearly undisturbed by quantitative thought.
For them, it is only reasonable that a little review or warming-up
would be helpfil. . . ." (p. v). We have noted earlier (page 25) the
College Board Omission on Tests' statement that concludes, ". . . if
verbal and mathematical aptitude, especially verbal aptitude, can be
developed with .n the length of, say,'a school year, no one has yet demon-
strated a way to do it" (emphasis added).

The above co siderations, 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,
Frankel, Whitla, and Roberts and Oppenheim) can serve to check on this
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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 tq 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 were 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 Studies demonstrating
effects over those failing to do so, .but also reiterate that if they are
to be fully accepted, positive STI conclusions must be strongly supported
by research design end data. In this respect there are shortcomings in
both studies addressed directly to raising SAT-V scores. The Pallone STI
findingsAre based on only 20 experimental subjects, a number small enough
to,indicate 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 lack of control subjects leaves
open the question of how much Of the observed gain was attributable to the
progrfms of special instruction and how much to other factors operating in
the school in question. The fact remains, howelier, 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, tnd 39 points respective-
ly. If we then estimate that school effedis 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 80 students) would be
58 and 82 points. Using the same estimation of expected control subject
'gains, Marron's data would 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 again 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 Marrbn st, y is large enough at least
VD 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 was 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, argesieasures 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 implications 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
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in part because the item format used was rather more cumbersome than that
employed in the SAT-V. The Whitely and Dawis study involved 184 students
from two high schools, giving an adequate data base 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 researchers 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 relevant 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 is why the differences in
overall conclusions may have occurred. III 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 Oh individual or group practice in test
taking. The Coffman and Neun study departed somewhat from this pattern it
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 studies in the number of hours spent on instruction;
his ITt 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 III differed sharply from those given in any of the negative studies,
in that Pallone's instruction was deliberately designed to go beyond the
"coaching" that hid so regularly been found ineffectual. Instead, the
instruction focused directly 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 answeting 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 bf 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 further comment.

As was true for the Pike and Evans study of SAT-M instruction, the
Pallone study of STI and [TI 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 to 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 similarly strong con-
tent orientation, and perhaps specific TW instruction as well. On the
other hand, these characteristics of the Pallone instruction clearly fall
within the sphere of STI and ITt questions raised in various College'
Board and other statements on these topics, and by student, parent, and



professional education organizations. Generalization from the Marron re-
sults for SAT-V instruction is limited by the recognition that a consider-
able amount of instructional' time was required 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 Fallon study to that of Coffman and*Neun. The considerable
amount of time-spent in dereloping 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 specificskills runs counter to
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 own and
"by the reading of a few good books" (p. 329).'

Item format differences. Only one of the 10 studies of SAT-V instruction
reported differences 'by item format. This hay 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 complexity some item types may be more susceptible to instruction
that 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 18-point
gain attributed to instruction 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 are 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 use of partial information, and is seldom the sort of blind selec-
tion that often first comes to mind when the term is used. 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 compensate for individual differ-
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ences in guessing tendencies. The results are far, rom conclusive. Argu-
ments for and againtt the use of correction 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" scoring 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.

Risk taking OT). Individual differ4nces in guessing tendency at a
given level of. uncertainty of the correct answer and under a given set of
instructions about guessing may be described 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 (dtciding when to
guess), and ability. Another basic finding was that of trehan, Koehler,
and Slakter (1974), who found that an individual's RT tendency is rela-
tively stable across different tests at given time, but that Rftends 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 changing. 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 liited 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 particularly evident. In a comparison of free-response and
multiple-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, reading comprehension. Two strat-
egies were observed by Pyrezak (1972, 1974) in studies of answering be-
havior when the reading passages were not available. One made use of
interrelationships among the items in t 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 c.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 An their methods oesolving the
analogy problems. These observations suggest the need for instruction
directed to score components A-4 (relevant analytic skills) and B-3
(specific TW).
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Other studies have examined the relationship between, word associations
and thb solving of verbal analogies. Willner (1964) demonstrated that on
many'verbil 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 soIve'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 offhe word association
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
associations will put test-naive students at a disadvantage. Even if the
two effects were well balanced across.n set of items, the problem remains
-hat some meaningful part of score variance will occur because.of this
icter, rather than to examinees' relative ability to solve verbal analo-

gies, i.e., to educe and subsequently us6 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 thd
within-test directions to include one sample item and its solution would
be adequate.
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Recommendations for Future Research

'

Specific recommendations for research on short-. and intermediate-term
instruction for the SAT, testwisenesi, 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
ddrived 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 objectives toward which these would
be diricied.

Ultimate objeCtives. There are three ultimate objectives toward which
the-iesearch 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
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 tha putsuit of

- the first two, is the emergence of a more basic understanding of the
proceshes 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 A71, 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 is by definition excluded from consideration
for that component. The final component'in the mode' (D-1, error variance)
is.also excluded by definition, since "error" as used here in its tradi-
tional psyChometric sense is score variance. not attributable 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), Ar.3 (integrative learning, oVerlearning), and A-4
(learning relevant analytic skills). The second way is by,minimizing the
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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 (inczeasing scholastic
aptitude performance), B-1 (filling in important gaps in assumed knowledge
or skills), B-2 and 3 (providing general and specific TW), and Q-1 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 corresponding 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 Co those score components that day 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 relevant 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. STI effects for score component B-1 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 })-2 and B-3
are limited by the degree of test naivete to be overcome, as well as the
need for TW that the test imposes. On the latter point, fpr 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 questions. STI for
components C-I.and C-2 igliiited 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 unsound 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 components B-2 and B-3. Furthermore, it is un-
likely to have more than a very modest effect on C-i, since confidence can
best b,e 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 more of the score components may be such that appro-
priate STI could result in a 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,sand remedying this may appropriately result in
meaningfully and appropriately large score gains. However, the ceiling
effect is such that: (1) the STI cannot yield a test score higher than
that warranted by dtvelOped aptitude; and (2) such large gains can only
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occur for those examinees who were initially severely handicapped by podt
test - preparedness. To put it more generally, those students who are already
well test-prepared will havelittli-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 objectiveiii
to gain aomore basic understanding of the procepses inyolved in test-
taking that contribute to the test scores. Such an understanding can
prOide a good foundation fora possible evolution in'aptitUde to Ling,
and could assist in providing information for diagnostic.and p emeht
purposes, rather than for.admissions decisions only

Immediate objectives. 4tecOmmended immediate objectives orguture re-
searchregarding ST1 and TW would be to study systematically the effects
of STI (or ITI) directed to the several components of SAT-M and SAT-V test
scores, taking into account selected characteristics of examinees, 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 fdllowint STi would be
desirable, are as follows. For components. A-2 and A-3; the level of
mastery of. skills such as computing ratios and proportions;.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 (sucas understanding the test directions) assumed in those
taking'the SAT; for B-2 and B-3, degree and kinds of TW and test-naivete,
including pose involved in guessing behavior; 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 ST1 would include the instructional materials used and
the conditions under which they were used. Air score components'A-2, 3,
,And 4, the use or-,nonuse of such materials as mathematics review and
Vocabulary building textbooks would 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. Form components C-1 and 2, effects
resulting from taking a practice test, particularly pne under conditions
closely paralleling the SAT (such asstOe PSAT) would be of interest. 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.

DESIGN CONSIDERATIONS

The bulk of the studies reviewed in this survey hive contributed little
toward proViding 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 STI.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 attentiori paid to systematic differences nmong score components,
examinees, test items and instruction. It would seem important, therefore,
that future research on STI and TW as they apply to tie SAT should be given ,

strong dal:4n consideration. This does not mean, of oourse, that pilot
studies should be excluded, nor does it mean that only large-scale, costly
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,' studios 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 light on
these questions and giNe more information than is now available. These
studies, directed to the objectives presented above, can be given :..trong

design characteristics by partitioning between STI effects and p.actice
and growth, by partitioning 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 collected but not simply for over-
all test scores averaged over all examinees.'Fora given study, contrasts
in STI effects associated with item format. or with oth item character-
istics may well be desirable. Such contrasts should be designed into the
study, with consideration given to adequate same an item pool for
each category of items that is o interest, and in particular they should

..,0ave a large enough number of s in each category for meaningful and
table score differences to be de strated where appropriate,. Pretest - 4

posttest measures ,n examinee variables are desirabld across a fuller ay

of score components than have generally bean used. This is particularly
true for such aspects of TW as guessing strategies and RT tendencies. .

Ideally, a test-preparedness prRfile over the several score components
could be of great vale -

RECOMMENDATIONS FOR SAT -M RESEARCH

The Pike and Evans study of instruction for the SAT-M demonstrated very
clearly that meaningful STI effects, both overall and differentially 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-2, A-3, A-4, and B-I) 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, item,
and instructional characteristics as they spply to selected test components.

The outcome of a set of such studies would include: (i) an extension of
the study to ep.cts observed for inner-city students or others likely to
be at lower levels of developed mathematicakaptitude; (2) essentially a
replication, but dropping data sufficiency Items and differentiating be-
tween the content score components (A-2, A-3, t-4 and B-1) and the TW
score components (B-2 and B-3). The use of diabaostic pretests and post-
tests of basic content skills and knowledge, and of:TW abilities and
attitudes, would he an 14tegral part of the study design. Over the set of
studies there.wodld also be differentiation based 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 warrant
current consideration are the following: (I) an extension of some part of
the Pike and Evans research to different examinee groups, in particular
inner-city stude or students identified as highly "math anxious"; (2) a
stud/ 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 followed up by a companion study
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that would allow'a comparison between self-scuOy and stdy provided in the
classroom.

RECOMMENDATIONS ,FOR SAT-V RESEARCH
4

There 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 conjunction with the researchtobjectives and design
considerations 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 study of the SAT-M, the resulting score gains were both
pragmatically and statistically significant. Tice fact that max 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 design makes it a good study upon which
to base some of ihe 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 relationships is .one that can.be taught and may be con-
sidered a content skill, the instruction covered both content and TW score
components. Resulting score gains were statistically siE.ificant and were
alsolpragmatically 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 analogies of above average
difficulty often include word's that are rather difficult because they are
needed to test the ability to educe more subtle relationships.

Tice 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 between studies reporting nega-
tivz findings and.those reporting meaningful SAT-V score gains, no study
exists that seriously tests the strong assertions noted above that the SAT-V
is apparently impervious 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 aegiSAT-V effects in the several studies di-
rected to both. Furthermore, several years have passed since Pike and
Evansdemonstrated ST1 effects for the SAT-M in 1972, and the Pallone'
study in 1961, which reported large ST1 effects for the SAT-V. What ap-
peals 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'dascribed above. The effects of ST1 should be studied in a
manner that would allow a partitioning of results according to.test score
components as they relate to specified examinee, item, and instructional
characteristics. AP 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 educE.tion, and perhaps a
group having the verbal equivalent to "math anxiety" pr "math aversion."
Most basic among item characteristic partitionings would be that of
examining STA, effects separately by item format: reading comprehension,.
analogies, antonyms, and sentence comprehension. In doing so, instruction
would be tailored to content-related and TW score components as manifested
by each item format. Again, the use 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 also be gathered comparing self-study to study in classroom
settings.
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