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Different Methods of Test Administration
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One hundred eighty-five college undergraduates
were given the Advanced Progressive Matrices un-
der one of five conditions of testing: standard,
simple feedback, examinee verbalization during
problem solution, elaborated feedback, and full
elaboration. The Group Embedded Figures Test,
Paragraph Completion Test, and Zelniker and Jeff-
rey’s revision of the Matching Familiar Figures Test
were also administered. The study was designed (1)
to investigate the differential effects of method of
test administration on performance for college stu-
dents and (2) to examine the relationship of individ-
ual differences dimensions and varying conditions
of testing. Analysis of variance coupled with or-
thogonal comparisons revealed higher levels of per-
formance under the more elaborative testing condi-
tions. The cognitive style variables were differential-
ly related to performance in the different testing
conditions. The processing dimensions were related
to performance to a higher degree under partially
elaborative conditions than under either nonelabor-
ative procedures or full elaboration. Results are dis-
cussed in terms of an activation model.

A number of investigations over the past
several years (e.g., Carlson & Dillon, 1978, 1979;
Dillon, 1980; Dillon & Carlson, 1978) have been
guided by the desire to &dquo;test for competence,&dquo;
i.e., to cut through the performance variables
and the nontarget demands that might be re-
sponsible for a discrepancy between an individ-
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ual’s actual cognitive competence and the be-
havioral manifestation of the capabilities in

question. As Smedslund (1969) has noted, the
impeding factors fall into two broad categories:
1. Factors related to the testing situation, e.g.,

the use of tasks with excessive nontarget de-
mands, such as those imposed by language
or memory, or the use of tasks having de-
mands which elicit inappropriate strategies
from the examinee; and

2. Factors related to the individual being test-
ed, e.g., motivational, personality, or socio-
cultural factors.

The goal of the testing for competence work is
to render currently available testing instruments
more sensitive indicators of the examinee’s pos-
session of cognitive abilities. Although other ap-
proaches have been reported, the assessment
process in these investigations has either in-
volved elaborate familiarization training (a re-
quirement rendering the procedures burden-
some for routine assessment; Budoff & Corman,
1975) or procedures that have changed task vari-
ables such that meaningful comparisons with
the target task were difficult (Miller, 1976). The
present paradigm involves the use of a series of
elaborative testing conditions designed to acti-
vate underlying competence, i.e., to facilitate the
elaboration of existing cognitive organization
with no pretraining. Previous research has indi-
cated that elaborative procedures result in en-
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hanced performance and criterion-related valid-
ity for normal hearing children (Carlson & Dil-

lon, 1979; Carlson & Wiedl, 1976; Dillon &

Carlson, 1978), educable mentally retarded per-
sons (Carlson & Wiedl, 1978), and hearing-im-
paired children (Carlson & Dillon, 1979; Dillon,
1979) on Piagetian and Raven matrices tasks.
Accurate assessment of intellectual capability

requires attention not only to the conditions of
test administration but also to the relationship
of these conditions to dimensions of individual
differences. Carlson and Wiedl (1976) found
that the detrimental effects that dimensions
such as cognitive impulsivity and external locus
of control have on the performance of normal
hearing children in Grades 2 and 4 were reduced
or eliminated under certain elaborative testing
conditions but not under others. Dillon (1980)
reported a similar finding for hearing-impaired
children 8 to 12 years old. For example, results
of both investigations indicated that the negative
effects of cognitive impulsivity on performance
were reduced under testing procedures involving
examinee verbalization or elaborated feedback.
The present investigation was designed to ex-
amine the extent to which this result could also
be observed for college students.
No reported attempts have been made to con-

sider the differential effects of method of test ad-
ministration for individuals differing along the
dimension of field dependence-independence
(Kagan, Rosman, Day, Albert, & Phillips, 1964).
Such a consideration is clearly warranted in the
present context, as one salient respect in which
the testing conditions differ concerns whether
the structure is imposed from outside the ex-
aminee, in the form of examiner feedback, or
from within the individual, in the form of ex-
aminee verbalization.
Consideration of the relationship of individual

differences in integrative complexity to per-
formance under different methods of test ad-
ministration stems from evidence in the integra-
tive complexity literature (Schroder, Driver, &

Streufert, 1967) that individuals manifesting a
relatively high degree of integrative complexity

respond favorably to learning environments that
are complex and in which the possibility for inte-
grating feedback from a number of sources (e.g.,
examiner- and examinee-generated structure)
exists. The fully elaborative testing condition
employed in the present investigation should
constitute an optimal testing environment for
such individuals.
The figural analogies of the Advanced Pro-

gressive Matrices (Raven, 1962) require logical
problem-solving not necessary for solution of
items on the processing style tasks. The latter
items tap the efficient visualization of informa-
tion : information that need not be conceptually
transformed in any way. Thus, the manner in
which visual information is processed is tapped
by the style indices, as opposed to general prob-
lem-solving ability that is assessed through per-
formance on the Matrices test.
The present investigation constitutes an exten-

sion of previous work. No reported attempts
have been made to establish the differential ef-
fects of method of test administration, as well as
the interaction between selected individual dif-
ferences dimensions and varying conditions of
testing on performance for college students.

Method

Sample
The sample consisted of a total of 185 upper-

division undergraduate college students. Males
and females were approximately equally repre-
sented.

Tests

The Advanced Progressive Matrices (APM; Ra-
ven, 1962) was administered to all examinees.
The APM consisted of 36 items. Each item
included a 3 x 3 stimulus array where hori-
zontal and vertical dimensions varied with re-

spect to specific attributes. The examinee was
instructed to find from a set of eight distrac-
tors the piece that correctly completed the
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stimulus array. All items were scored 1 if cor-
rect, 0 if incorrect.

The Group Embedded Figures Test (GEFT;
Oltman, Raskin, & Witkin, 1971) was used to
assess individual differences in field de-

pendence-independence. The timed test con-
tained a practice set and 30 dichotomously
scored items. Test items were in paper-and-
pencil format and required the examinee to
demonstrate the ability to disembed a figure
from an embedding context by tracing the
outline of the simple figure. Following the 2-
minute practice set, examinees were allotted
5 minutes for each of two sets of items.

The Matching Familiar Figures Test (MFFT;
Kagan, Rosman, Day, Albert, & Phillips,
1964), as revised by Zelniker and Jeffrey
(1976), was used to assess individual dif-
ferences in reflection-impulsivity. For each
item, the examinee was shown a picture of an
object and a set of six similar variants, only
one of which was identical to the standard.
The task was to select the identical picture.
For 14 of the 28 items, variants differed from
the standard in some aspect of detail. The re-
maining items’ variants differed from their
respective standard with respect to contour or
outside border. Latency to the first response
and number or errors overall, taken separate-
ly, were the indices of interest. Due to meth-
odological problems with the double median-
split procedure (Ault, Mitchell, & Hartmann,
1975), the two measures were considered as
independent continuous variables. Global
and detail items were analyzed separately.

The Paragraph Completion Test (PCT; Schro-
der, Driver, & Streufert, 1967) was given to
examinees to assess individual differences in

integrative complexity. The examinee was
given a series of terms and asked to generate
a three-sentence paragraph for each term. In-
dividual paragraphs were scored with respect
to level of conceptual structure, i.e., the de-
gree of differentiation and number of degrees
of freedom in the rules of integration in un-

derlying mediational processes. Responses
were scored along a 7-point scale.

Procedures

The GEFT and PCT were group administered,
while the MFFT and APM were individually ad-
ministered. Order of administration of the dif-
ferent tests was varied randomly. The measures
of cognitive style were administered under
standard procedures only, whereas the APM was
administered in five conditions. Examinees were

randomly assigned to one of the following condi-
tions : (1) standard, (2) simple feedback as to cor-
rectness or incorrectness of response, (3) verbali-
zation of solution strategies during solution of
each item, (4) elaborated feedback by the ex-
aminer as to reasons for the correctness or incor-
rectness of each choice, and (5) examinee ver-
balization coupled with elaborated feedback. In
all conditions, the examinee’s response to each
item was scored prior to elaboration of any sort.
Testing conditions were equated with respect to
time by adding post-response latency (deemed
appropriate during pilot testing) to items pre-
sented under Conditions 1 and 2. No minimal
time limits were required. Inter-rater reliability
for the PCT was .90.
The logical operations being tapped were ex-

tremely complex. Unless the structures are pres-
ent in competence, elaborated feedback is not
likely to provide appropriate cues as to necessary
solution processes. During such feedback, the
examinee was told why a particular response al-
ternative is incorrect, although the correct

choice was not indicated. Further, the specific
task demands (i.e., the rule or rules that must be
generated for specific item solution) were suf-
ficiently different so that no direct application
from one item to the next was possible. Under
the verbalization condition, examinees were di-
rected to &dquo;think aloud.&dquo; No externally generated
mediation was possible. Budoff and Corman
(1975) concurred in their discussion of the non-
reactivity of such procedures.
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Results

Table 1 displays means and standard devia-
tions of APM scores for examinees assigned to
the five testing conditions. The data were sub-
jected to a one-way analysis of variance with five
levels of the treatment variable. Analysis indi-
cated that the groups’ means differed, F(4,190)
= 25.05, p < .001.

Orthogonal comparisons indicated that the

groups’ means did not differ for Condition 1

(standard), as compared to Condition 2 (simple
feedback). Performance under examinee ver-

balization during item solution (Condition 3) ex-
ceeded performance under simple feedback,
F(1,180) = 10.33, p < .05, while performance
under elaborated feedback (Condition 4) was
higher than performance under Condition 3 (ex-
aminee verbalization), F(l,180) = 4.25, p < .05.

Performance under Condition 5, which com-
bined examinee verbalization with elaborated

feedback, exceeded performance under elabor-
ated feedback alone (Condition 4), F(1,180)
= 4.16, p < .05.

Table 2 displays zero order correlation coeffi-
cients between the style predictors and APM
performance under the different testing condi-
tions, and corresponding tests for the signifi-
cance of each correlation. Under Condition 1,
the only processing style that was significantly
related to APM performance was measured by
GEFT score, r = .43, p < .05. For Condition 2,

significant relationships were identified for

GEFT, r = .56, p < .001; for analytic MFFT er-
ror, r = -.35, p < .05, and for global MFFT er-
ror, r = -.37, p < .05. Under Condition 3, sig-
nificant relationships were again identified for
analytic MFFT error, r = -.42, p < .05; and for
global MFFT error, r = -.56, p < .05. The rela-

tionship of GEFT and APM approached signifi-
cance, r = .28, p < .10. For elaborated feedback

(Condition 4) significant relationships were

identified for GEFT, r = .51; analytic MFFT er-
ror, r = -.38; and global MFFT error, r = -.44,
p < .05 in all cases. The relationship of integra-
tive complexity to APtv1 approached signify-
cance, r = .35, p = .05. Under Condition 5, the
fully elaborative mode, a significant relationship
was identified between APM and integrative
complexity, r = .35, p < .05, with no other vari-
ables bearing a relationship to APM score.

Discussion

Performance on the Advanced Progressive
Matrices varied as a function of method of test
administration. As predicted, higher per-
formance on the APM resulted under the more
elaborative testing conditions. Thus, the cogni-
tive competence possessed by college students
may not be veridically assessed under standard
testing procedures, as was found for normal

children (Carlson & Dillon, 1979; Dillon & Carl-

Table 1

Means and Standard Deviations for APM Performance
Under Five Testing Conditions
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Table 2

Correlation Coefficient for Style Variables and APM Performance
Under Five Testing Conditions

~p<.05
~’d:p<.01

son, 1978), for educable mentally retarded per-
sons (Carlson & Wiedl, 1978), and for hearing-
impaired children (Dillon, 1979).

, The data supported the second hypothesis,
that the cognitive style variables were dif-

ferentially related to performance under the five
testing conditions. Field dependence-indepen-
dence, as measured by the Group Embedded
Figures Test score, was related to performance
under standard procedures, simple feedback,
and elaborated feedback. Thus, relatively field
dependent individuals may be penalized by
treatment effects under these conditions. Cogni-
tive impulsivity, as measured by the modified
Matching Familiar Figures Test, was related to
performance under simple feedback, examinee
verbalization, and elaborated feedback. Individ-
uals manifesting a high degree of cognitive im-
pulsivity may be most appropriately tested un-
der full elaboration, as in Condition 5. Integra-
tive complexity, assessed by performance on the
Paragraph Completion Test, was related to Con-
dition 5 performance. Individuals on the low end

of this processing continuum may be optimally
assessed under Conditions 3 or 4.
For cognitive assessments to reveal cognitive

competence as closely as possible, a differential
approach to assessment is needed. The data sup-
port an activation model, in which treatment ef-
fects vary with respect to the extent to which a
given treatment serves to orient the examinee
toward constituent processes. Under the non-
elaborative procedures of Condition 1, per-
formance was low, with the impact of individual
difference dimensions being relatively small and
insufficiently salient to militate against the ef-
fects of nontarget demands. Under partially
elaborative conditions, the effects of individual
differences in cognitive style were maximized.
The match of individual difference characteris-
tics to testing procedure is important because
only partial activation is accomplished, i.e., acti-
vation is more easily facilitated when treatment
components or task demands are consonant

with the examinee’s preferred processing style.
Thus, the distinction between match-to-sample
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items requiring global processes and items of the
same type but having different task demands
(i.e., requiring analysis of detail) is of greatest
importance under partially elaborative condi-
tions.
Under the fully elaborative Condition 5, per-

formance was maximized. The deleterious ef-

fects of nontarget demands were most likely to
be overcome. As under standard procedures, the
importance of individual differences along in-
dices of cognitive style again diminished. Treat-
ment effects in Condition 5 involved both ex-

aminee-generated and examiner-generated elab-
oration, such that the examinee gained exposure
to reasoning via less preferred strategies (i.e.,
strategies present in the examinee’s repertoire
but less likely to be activated under nonelabora-
tive conditions) when task demands necessitated
the use of such strategies. The regulatory func-
tion of language is likely to be optimal.

In the only other reported attempt to examine
the relationship of indices of cognitive style to
method of test administration (Dillon, 1980),
findings consistent with the present investiga-
tion were noted. Cognitive style variables failed
to predict the performance of hearing-impaired
children, 8 to 12 years old, under both nonelab-
orative and fully elaborative conditions. Per-
formance under three partially elaborative con-
ditions was predicted by cognitive style on the
Raven CPM and a Piagetian battery of concrete
operations tasks.
Thus, under full elaboration, treatment effects

overshadowed the influence of individual differ-

ences in information-processing styles by fully
activating underlying competence. Researchers
need to continually consider the importance of
(1) harnessing individual differences in de-

termining the appropriateness of treatments for
particular individuals and of (2) the possibility of
developing psychodiagnostic treatments of suffi-
cient potency as to lessen the negative effects of
particular processing characteristics for individ-
uals on the less preferred ends of the style con-
tinua. Potent treatments of this sort would not

only result in optimal levels of performance but

would also be of considerable psychodiagnostic
utility. Veridical assessment of cognitive abilities
is necessary if we are to gain information rele-
vant to theories of underlying process, to study
fruitfully the course of cognitive growth, or to
determine the efficacy of instructional interven-
tions or the developmental appropriateness of
treatments and curricula.
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