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AESTRACT

This study was made to assess the relative effects
of individual learner characteristics on the prediction of acadenic
success in a traditional course and an independent study course in
science, and to predict achiz2vement for individual students.
Variakles from personality and intellective areas were employed in
ccnjuacticn with bicgraphical data. The independent study course, the
Audio~Tutorial System, consists of independently scheduled, but
struztured, laboratory and learning sessions, audio tape tutorial
presentations, an emphasis on personal student-instructor contact,
and periodic cral and written quizzes, all conducted within the large
class setting. A sample of 315 students were earolled in this course,
while 3185 were enrolled in the traditionally organized course.
Kesults indicated that for the hiul achievement subgroup, mathematics
reasoning skills and science achievement were significantly related
to success in the audio-tutorial course. In the traditional course,
vertal apiitude, mathematical computation skills, and restraint were
significantiy 1elated to success. Variables were identified which may
facilitate the prediction of individual success in specific
situations, the }lacemOnt of students in alternative learning
systems, and tle prov151on of remedial counseling and 1nstruct1un
Further research is suggested. (PFE)
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THE RELATIONSHIP OF INTELLECTIVE, PERSONALITY, AND
BTIOGRAPHICAL VARTABLZES TO SUCCESS IN AN INDEPENDENT
STUDY SCIENCE COURSE AT THE COLLEGE LEVEL

Michael Szabo2
The Pennsylvania State University

and V.5 DEPARTMENT OF HEALTH, EDUCATION
ot
F EOUCAT,ON
John F, ¥Feldhusen THIS OOCUMENT HAS MEEN REPRCOUCEO
AS RECEIVED FROM THE PE™.,
Purdue University ORGANZATION ORGINATIAG IT POFVIE o

VIEW OR OPINIONS STAYED DO NOT NECES
SAAILY REPRESENT OFFICIAL OFFICE OF EDU-
'ATICN POSITICN OR POLICY

ORJCCTIVES

The objectives of this studv vere: (1) to assess the relative contri-
butions of selected individual 1earner characteristics to the prediction of
academic suucess in & structured independent study learning 3ystem within a
group setting and & traditionally-organized learning syste-; and (2) to
predict achievement for individual students in the two initiuctional systems.
RATIONALE

A learning program which attempts to implement & program of individualized
instruction must be adjustable to a wide range of individual differences (IDs)
which are related to student achisvement. A major problem associated with
conatricting a program for individualirzed learning 1& lack of empirical know-
ledge about the zelation of IDs to various criteria of learning (e.g., academic

guccess in turms of grades, test performance, etc.),

IA paper presented at the “ational Tonvention of the American Educational
Research Association, Minneapolis, March, 1970.

2This study was supported in part by a grant from the U.S., Gffice of Education
and was the first author's thesis research for a Ph.D, degree from Purdue
University, 1969.
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The focus of this research waq‘the empirical study of selected learner
characteristics and their relation t; academic success in a structured {inde-
pendent study lesrning program, This pregram represents a uaique approach
to the individualization of instruction in science at the undergraduate level
gad 18 called the Audio~Tutorial (A-T) System., It features indepeadently
scheduled but etructured laboratory and learning sesaions, audio-tape tutorial
presentations, emphesis upon personal actudent-instructor contact, and periodic
oval and writtea quizues, Developed by Postlethwait, Novak, and Murray (1509),
the Aduio-Tutorial System emphasizes atructured independent study within a
large claas setting,

A& battery of intellective learner cheracteristics (i.e., thoae character-
istics which rapresent observable products of cognitive processes) and person=
ality characteristics were ntilized fu this study, They were selected on the
tasis of theoretical relevance to the learning criteria and the instructionsl
setting, It aecems likely that personslity characteristics would sssume a more
important role in relation to student performence and achievement in &n inde-
pendent study course than in traditfonally~organized coursen. In order to

facilitate such'a comparison, a control group comprieed of students enrolled

tn a traditionslly-organized science course was employed,
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METHOD

College freshmen and sophcmores (N=630; 315 validation, 315 cross-valid-

ation) who voluntarily completed the necessary data forms and were enrolled

in a one-semester, introductory, biological sclence course taught in the inde-

pendent study mode (A-T) at a large midwestern university comprised the treat-

ment sample in this study, A subset of this sample (N=312) also completed,

subsequent to the A-T course, a one Semester introductory biological science

laboratory course taught fn a more traditionally-organized (T-0) learning

systen, This group was used a8 a comparison sazple with the criterion of

final grade in the course, The treatment sample 18 hereafter deaignated as

A-T; the comparison sample is designated as T-0,

The variables used were: (1) from the personrality area, scores on the

Cuilford-Zimmerman Temperament Survey; and, (2) from the intellective area,

high school grades in science, mathematics, social studies, and English;
high school graduation rank; and CEEB and SAT scores; and (3) biographicsl
information secured with a 22-item instrument developed for the study., The
criterion of final course grade was converted numerically using the ucale

A=G, R=5, etc.
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Data were correlated using a build-up linear multiple regressicn analysis
AN

/

model. In order to use the regression model to estimate the relative impor-
tance of individual learner characteristics, the model was modified by trans-
generating the input variables into standard score form. In addition to ana-
lyzing the total saumples (A-E, N=315; T-0, N=312) each group was further sub-
divided into three achievement level subgroups of equal size (high, middle,
low) in order to permit the estimation of differences in learner characteris-
tics across ability levels, This subgrouping was carried out on the basis of
a first semester predicted grade averasge developed by the student peisonnel
office. Thie index was predicted from measures not designed to predict
aciifevement gpecifically in independeat study situations (e.g., high school
rank and SAT scores,) All variables were placed in the regression program
simultaneously to permit their mutusl effects upon each other to be considered.

The results were cross-validated on appropriate samples,

It was found that different learner characteristics were algnificantly
related to the criterfa in the two courses (See Table 1), The multiple cor-
relations for the A-T sample were: for the total sample, R=.63; snd for the

@ 1chievement level subgroups, .48, .56, and ,34 (high to low, respectively.)
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The multiple correletions for the T-O sample were: total sample, R=.55;
achievement level subgroups, .37, .46, and .54 (high to low, respectively.) All
correlations were judged sufficiently high to permit meanin ‘ul interpretaticn.

In the total samples (not controlled for academic ability), both ¥erbal

aptituda (SAT-Verbal) and the restraint scale of the Guilford-Zimmerman Temper-

ament Survey were significantly related to the criterion in both the A-T and
T-0 coursea. Restraint has been laterpreted as the tendency to be sericus-
minded and responsible or the tendency toward introversion. Differences were
noted in that prior achievement in mathematical reasoning skills (CEEB-Mathe-
matics) and social studies were more often related to success in the A-T course
while prior achievement in mathematics computational skills (wathematics grades)
and science achievement (CEEB-Science) were more often related to success in the
T-0 course,

The most obvious differencee noted for the high achievement subgroups
were a8 follows: mathematics reasoning skills and science achievement (high
school science grade) were significantly related to success in the A~T course
vhile verbal aptitude, mathematical computational skills, and restraint were
significantly related to success in the T-0 course. This suggested thst learner:

with high predicted achievement, low verbal aptitude scores, atd low resiraint

scores might lesarn more effectively under the A~T in which they listen to

]
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repeatable aadio-tapes and oral communication is emphasized,

A comparison of the middle achievement subgroups of the A-T and T-0
groups revealed that mathematics computational skills, prior ecience achieve-
ment, and restraint were significantly related to success in the T-0 course.
No intellective predictors exhibited a significant relationship with success
in the A~T ccurse, suggesting that success in the A-T course 18 not signifi-
cantly dependent upon prior science and mathematics accumplishments, nor on
the tendency to be serious-minded and responsible.

In the low achievement s1bgroup, little discrimination among A-T and T-0
courses was evident on the basis of restraint score or machematice achievement.
As in the case of the high achievement subgroup, verbal aptitude was signifi-
cautly related to success in the T-0 course and achievement in social studies
was sigrificantly related to success in the A-T course. Other factors being
equal, this suggesis that learners who achievement is predicted to ba low end
who are high in scfence achievement (relative to social studies achievement)
learn more effectively in the T-0 learning environment and vice versa.

An overall consideration of these results revealed the utility of the
restraint scale of the GZTS personality survey in its significant correlations

with academic success for the total sample and low achievement subgroups in
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both the A-T and T-0 groups. The restraint scale was significantly correlated
with academic success for the high and middle achievement subgroups of the T-0
courge, but not for the A~T course. This difference suggests that learners
classified in high and middle achievement ranges may learn more effectively

in the A-T course than the 7-0 ccurse since performance in the A-T course 18
uncorrelated with restraint,

In terms of the prediction of academic success, the restraint scale of
the GZI8 appears to have made a definite contribution to the prediction battery
in the presence of the more commonly used intellective predictors.

The biographical items (education-oriented life history questions and
social status index) proved to be of limited utility in this study.
COICLUSIONS

The results of this study should be interpreted cevefully for a number
of reasons. The design was correlational rather than experimentel in natare;
hence no causal inferences should be made., The A=T and T-0 courses differed
in subject matter (botany vs. zoology) and had different groups of instructors
in addition to differing in the instructional method used. Subjects who did
not voluntarily couplete the data forms or drc, .ed the course were excluded

from the sample,
O
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This study, nevertheless, has identified a number of intellective and
personality characteristice which may be useful in predicting achievement
levels for individual students in specifiable learning situations, Such pre-
dictions could be used to make decisions concerning the best placement of
students in alternative learning systems. Presumably some might achieve the
most in a traditionally~organized system while others would learn the most in
au independent learning system, Secondly, within any system it might be
possible to offer instructional alternativas, to predict in which one a stu~
dent would achieve best, and to make the alternative available to the student.
Thirdly, the prediction system identifies personal characteristics of the
student in which he is weak or strong. Such information could be used to pro-
vide remedial counselling or fustruction or to adapt the instruction to fit
the strength or weakness,

Nf course, all of tha potential uses of predfction require much further
inveatigation as does the prediction system itgelf. With multiple Rs as high
a8 ,63 we are accounting for only 40 percent of the criterion achievement
variance, Other and better predictors must be found, Hopefully, with better

predictors, better control of assessments, and new instructional systems which
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facilitate provision for individual differences, substantial increases in

student achievement can be attained,
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