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This study was concerned with the degree of re-
lationship between academic achievement, as as-
sessed by college grade-point average, and infor-
mation-processing habits relevant to learning, as as-
sessed by the scales of the Inventory of Learning
Processes (ILP). The ILP scales of Synthesis-Analy-
sis, Fact Retention, and Elaborative Processing
were significantly related to GPA and scores on the
American College Testing (ACT) Program Assess-
ment. Thus, the successful student seems to process
information in depth and encode it elaboratively,
while simultaneously retaining the details of the
original information. Unexpectedly, the Study
Methods scale demonstrated a small but significant
negative relationship with ACT scores. A path
analysis suggested that the effects which Fact Re-
tention and Elaborative Processing have upon GPA
are mainly direct, while the effect of Synthesis-
Analysis is mostly interpreted by ACT.

Recent laboratory studies in the areas of hu-
man learning and memory (e.g., Craik & Tulv-
ing, 1975) have demonstrated that the way in
which a person first processes a given piece of in-
formation plays a major role in determining the
probability that the information will be remem-
bered. Schmeck, Ribich, and Ramanaiah (1977)
developed the Inventory of Learning Processes
(ILP) in an attempt to assess individual dif-
ferences in some of these information-processing
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habits. Schmeck et al. demonstrated that the
variables assessed by their instrument related to
laboratory performance in a manner similar to
that which had previously been reported by re-
searchers who were experimentally manip-
ulating the subjects’ information-processing ac-
tivities. The present study was designed to
examine the relationships between the infor-
mation-processing habits assessed by the ILP
and performance in nonlaboratory, educational
settings as assessed by college grade-point aver-
age (GPA) and college entrance examination
scores of the American College Testing (ACT)
Assessment.

The ILP contains the following four scales:
Synthesis-Analysis (assessing deep, as opposed
to superficial, information processing); Elab-
orative Processing (assessing elaborative, as op-
posed to verbatim, information processing);
Fact Retention (assessing attention to details
and specifics as opposed to generalities); and
Study Methods (assessing repetitive, drill-and-
practice habits of processing information).
Laboratory studies employing the ILP (Ribich,
1976; Schmeck et al., 1977) have demonstrated
that the Synthesis-Analysis, Elaborative
Processing, and Fact Retention scales do relate
to learning and memory. However, the fourth
ILP scale, Study Methods, has not consistently
related to performance in the laboratory. Thus,
the present authors predicted that groups of
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high-achieving and low-achieving college stu-
dents (above and below median GPAs and
ACTs) would obtain significantly different pro-
files on the ILP, with high achievers scoring
higher on the Synthesis-Analysis, Elaborative
Processing, and Fact Retention scales but not on
the Study Methods scale.

Furthermore, since the ACT can be regarded
as an assessment of prior academic achievement
and GPA as an assessment of current academic
achievement, the authors assumed that ACT
would be one of the causal determiners of GPA.
Also, it was assumed that covariation between
ILP scales and ACT and GPA would indicate
causal relationships between information-
processing habits and achievement. Thus, the
ILP scales should be involved in both direct
causal relationships with GPA and indirect
causal relationships mediated by ACT. These
assumptions were examined by means of path
analysis procedures.

Method
Subjects

The subjects in the present study were 790 un-
dergraduate students at a large midwestern uni-
versity. The sample contained 397 females and
393 males.

Materials and Procedure

The Inventory of Learning Processes, de-
veloped by Schmeck et al. (1977) is made up of
62 true-false statements concerned with be-
haviors in which students might engage while
learriing within the academic environment,
Scores for each scale consist simply of the total
number of items answered in the keyed
direction. The inventory contains the following
four scales: Synthesis-Analysis (18 items); Study
Methods (23 items); Fact Retention (7 items);
Elaborative Processing (14 items). Test-retest re-
liabilities range from .79 to .88.

The scales of the ILP were administered to
classes drawn from the Schools of Liberal Arts,

Science, and Education. Cumulative GPA and
ACT Composite scores were then obtained for
these students from their university records. All
GPAs included at least one year of academic
work. The ACT scores were those submitted to
the university at the time of the student’s ap-
plication for admission. Only students for whom
complete information was available were in-
cluded in these analyses. In order to protect the
rights to privacy of subjects, the achievement
data were matched to ILP scores by the univer-
sity records office and returned to the authors
with no identifying information.

Results

Students were divided at the median on the
basis of GPA and on the basis of ACT scores.
Table 1 presents the ILP means and standard
deviations of the groups created in this manner.
Multivariate analyses of variance demonstrated
that the average ILP profiles of high and low
achievers were significantly different, regardless
of whether the groups were determined on the
basis of GPA [F (4, 785) = 23.02, p <.001]or on
the basis of ACT scores [F(4, 785) = 18.41, p <
.001]. In both cases, high achievers scored signif-
icantly higher on Synthesis-Analysis, Fact Re-
tention, and Elaborative Processing. In ad-
dition, the ACT groups were significantly dif-
ferent on Study Methods, but the low achievers
in this case scored higher than the high
achievers. .

All of the zero-order correlations are pre-
sented in Table 2. This correlational analysis es-
sentially supported the multivariate analyses
described above. However, in order to provide
information regarding the independence of the
relationships and to examine the implications of
the authors’ assumptions regarding causality,
path analysis procedures were applied to the
data. The path analysis diagram and path coef-
ficients (standardized regression coefficients) are
presented in Figure 1. It should be recalled that
it was assumed that (1) although GPA could not
affect ACT scores, it is likely that ACT scores af-
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Table 1
ILP Means and Standard Deviations of High and Low
Achievers Classified First on the Basis of GPA and
Then on the Basis of ACT

Synthesis Study Fact Elaborative
n Analysis Methods Retention Processing
GPA Groups
Low GPA 395
M 10.40 10.15 4.26 9.80
S.D. 4.03 4.35 1.81 2.55
High GPA 395
M 12,58 10.57 5.11 10.53
S.D. 3.83 3.94 1.58 2.66
F-Ratio 57.79%%% 2.04 54.08%%% 15.60%%%
ACT Groups
Low ACT 395
M 10.46 10.74 4.48 9.97
S.D. 4.15 4.29 1.77 2,66
High ACT 395
M 12.49 9.97 4,88 10.36
S.D. 3.75 3.97 1.71 2.59
F-Ratio 51.05%%* 7.04%%%  10,54%%% 4.35%
All Subjects 790
M 11.49 10.36 4.68 10.17
S.D. 4.08 4.15 1.75 2.63
-]
* p <.01
*% p <,01

*%% p < .,001

fected GPA; and that (2) ILP scales were deter-
miners of both ACT scores and GPA.

Figure 1 has been slightly simplified by
omitting the relationships among the ILP scales
themselves and by deleting all statistically non-
significant paths. This should not affect the in-
terpretation of the diagram as it is presented.
The model in Figure 1 accounted for 16% of the
variance of GPA and 12% of the ACT variance.
In the case of GPA, Synthesis-Analysis and Fact

Retention demonstrated the major independent
relationships. If the effect coefficients are ex-
amined, it can be seen that the effects of Synthe-
sis-Analysis (.05 + .32 X .32 = .15) and Fact Re-
tention (.13 + .06 X .32 = .15) are equivalent
(i.e., if either is changed by one standard de-
viation unit, the accompanying change on GPA
would be about .15). However, while the effect of
Fact Retention on GPA was mainly direct, the
effect of Synthesis-Analysis was mostly inter-
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Table 2
Intercorrelations Among the Achievement
Measures and the Scales of the ILP

Synthesis Study Fact
GPA ACT Analysis Methods Retention

ACT 35%%*

Synthesis

Analysis 23%%  30%%

Study

Methods .06 -.09% 25%%

Fact

Retention L20%% (14 %% 38*%=* L 25%%
Elaborative

Processing L15%% 08% 43%% . 34%% L12%

* p < .05

*% p < .01

preted by ACT. Elaborative Processing also had
a small but significant direct effect on GPA. In
the case of Study Methods, it should be noted
that although the path diagram indicates an in-
direct relationship between Study Methods and
GPA, there was no significant zero-order cor-
relation (Table 2) between Study Methods and
GPA,; this indirect relationship with GPA would
thus appear to be spurious.

Discussion

As expected, the ILP scales of Synthesis-
Analysis, Fact Retention, and Elaborative
Processing were significantly related to GPA
and ACT scores. Unexpectedly, the Study
Methods scale demonstrated a small but sig-
nificant negative relationship with ACT. Path
analysis suggested that the effects which Fact
Retention and Elaborative Processing had upon
GPA were mainly direct, while the effect of Syn-
thesis-Analysis was mostly interpreted by ACT.

The ILP scales were originally developed by
Schmeck et al. (1977) through the factor analysis
of student responses to statements concerning
information-processing activities used within ed-
ucational settings. Schmeck et al. (1977) con-
cluded that the scale which they labelled ‘‘Syn-
thesis-Analysis” was assessing a dimension com-
parable to Craik’s (1977) depth (or level) of
processing. Craik states that ‘“‘preliminary or
shallow analyses are concerned with physical as-
pects of the stimulus, whereas subsequent,
deeper analyses are concerned more with mean-
ings and associative relationships” (1977, p.
680). Research employing the ILP has shown
that scores on the Synthesis-Analysis scale are
related positively to prose and verbal learning,
note-taking efficiency, critical thinking ability,
and achievement motivation, while relating
negatively to anxiety (Ribich, 1976; Schmeck &
Ribich, 1978; Schmeck et al., 1977).

The present study suggests that ‘“deep”
processing is conducive to effective performance
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Figure 1
Path Analysis Diagram and Path Coefficients
(Standardized Regression Coefficients) with
Nonsignificant Paths Deleted

within the educational setting just as it is within
the verbal learning and memory laboratory. This
conclusion is supported by the work of Marton
and Saljo (1976), who analyzed the content of
students’ answers to test questions and con-
ducted interviews designed to determine how the
students went about learning. The authors con-
cluded that the most salient difference between
students is in terms of their habitual level of
processing. Path analysis of the data from the
present study suggested that Synthesis-Analysis
operates upon academic performance over the
long term, having little effect upon performance
in college independent of that caused indirectly
through its effect upon prior achievement in
high school.

Since the relationship between Synthesis-
Analysis and achievement suggests that the suc-
cessful student is attentive to higher level ideas,
it might be suspected that such a student would
pay less attention to concrete specifics. However,
the positive relationship between Fact Retention
and achievement indicates that the superior stu-
dent does not attend to higher level ideas to the
exclusion of specifics and details. Rather, such a
student also pays more attention to details. It
may be the case, as Ausubel (1968) suggests, that
details must be subsumed under higher level
ideas; and since the achieving college student
has a more organized set of higher level ideas
(i.e., more ‘‘subsumers,” as indicated by high
scores on Synthesis-Analysis), he or she is thus
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able to efficiently catalogue and retain more de-
tails.

The ILP’s Elaborative Processing scale as-
sesses the extent to which an individual is willing
to translate new information into personal
mediators, images, and examples and to fit it in-
to a personal organizational framework. The di-
mension assessed by the scale appears similar to
Craik’s (1977) concept of elaboration of en-
coding, which refers to the richer (ie., more
complex, more extensive) information process-
ing that can occur at any given level of process-
ing. Craik and Lockhart (1972) contrasted this
elaborative type of processing, which they called
Type II rehearsal. with Type I rehearsal, which
is the type of repetition that leads to rote mem-
orization. Prior research has shown that scores
on the Elaborative Processing scale are positive-
ly related to lecture learning, verbal learning,
subjective organization, and imagery ability
(Ribich, 1976; Schmeck & Ribich, 1978;
Schmeck et al., 1977). The present study also
suggests that Elaborative Processing has a small
but significant direct effect upon performance in
the nonlaboratory educational setting.

Students earning high scores on the ILP’s
Study Methods scale study a great deal, but
their studying tends to be of the drill and prac-
tice variety rather than the thoughtful, analytic
variety of study. Research (Schmeck & Ribich,
1978; Schmeck et al., 1977) indicates that those
who score high on the scale are compliant, in-
dustrious, moderate, quiet, high on academic
curiosity, and low on critical thinking ability.
Such students are intent upon learning, but as
Craik and Tulving (1975) have noted, intent to
learn is not always a sufficient, nor (for that
matter) even a necessary, condition for the oc-
currence of learning. The important question is,
“What does the subject do with the infor-
mation?”” The present study suggests that in-
dividuals who earn high scores on Synthesis-
Analysis and Elaborative Processing (i.e., those
who encode ‘“‘deeply” and ‘‘richly””) can earn
high GPAs, even if they earn low scores on the
Study Methods scale.

The authors are aware of at least two study
procedures which would force students to en-
gage in a process very similar to that assessed by
the Synthesis-Analysis scale of the ILP (Malin &
Malin, 1976; Meyer, 1975). These study pro-
cedures involve the construction of diagrams
which summarize the ideas within a passage,
forcing the students to abstract and label the
basic ideas and diagram the interrelationships
among them. These procedures might be com-
bined with one by Weinstein (1975, 1977) in
order to yield an even more powerful study
technique. Weinstein’s method requires stu-
dents to elaborate upon the information in a
manner similar to that assessed by the fourth
ILP scale, i.e., Elaborative Processing.
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