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Abstract

Resear ch was conducted with college freshmen to assess the effectiveness of university admission

variables and student learning style in predicting students ' academic performance and retention.

ACT

composite score, high school class rank, high school core GPA, and learning style were analyzed. An intact
group of freshmen enrolled in a college learning and development course was studied. Learners preferring
a field-independent and field-neutral learning style exhibited greater academic performance than their
field-dependent peers during the first year of college as evidenced by GPA. The best predictors of academic

performance during the first year of college were high school core GPA and ACT score.

Learning style and

ACT score appeared to be the most accurate predictors of student retention.

Introduction

Universities across the nation have
edablished criteria for student admisson. Mogt
universities use a combination of high school grade
point average, high school class rank, and ACT
scores. However, are these admission criteria vaid
in predicting academic performance and retention
of agriculture sudents?

Students academic performance and their
continued enrollment are a concern for universties
and their respective colleges. Severd studies have
placed high monetary vaues on student retention
(Dyer, Lacey, & Osborne, 1996; Glennen, Farren,
& Vowdl, 1996). Venon (1996) noted that
factors other than academic performance influence
dudent retention. Dyer and Brga (1999)
predicted retention by examining admission
criteria. - They found that traditiond admisson
criteria were not the best predictors of academic
performance and retention of agriculture students.
Enrollment in secondary agriculture classes and
agricultural experience were two factors that more
accurately predicted student retention.
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In addition to research concerning
admisson variables, consderable research has
been conducted regarding the relationship between
dudents  leaning  dyles and  academic
performance (Witkin, 1973; Gregorc, 1979; Guild
& Gager, 1984, Claxton & Murrdl, 1987,
Schroeder, 1993). These studies concluded that
when learning yles were conddered in the
teeching-learning process, dudent achievement
was enhanced. Schroeder acknowledged that
accommodating the vaidions in learning dyles
could improve curricula, the teaching-learning
process, and ultimately the retention of students in
higher education.

Gregorc  (1979) described a person’s
learning syle as congding of diginct behaviors
which serve as indicators of how a person acquires
information and adapts to his/her learning
environment. The most extensvely researched and
gpplied learning style condruct has been the fidd-
dependencefindependence  dimenson  (Guild &
Garger, 1985). Chickering (1976) noted that the
fidld-dependencel/independence dimenson  had
maor implications for college admisson and for
faculty who make decisions about learning
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environments and practices. Dyer (1995) noted
that in the fidd-dependence/independence learning
dyle dimension, a person can adso be categorized
with a fidd-neutrd (possessng characteristics of
both fied-dependent and field-independent)
learning gSyle.

Individuds who prefer a field-dependent
learning style tend to percelve globdly, have a
more difficult time solving problems, ae more
attuned to their socia environment, learn better
when concepts are humanized, and tend to favor a
“spectator gpproach” to learning. Additionaly,
individuals preferring a fidd-dependent learning
dyle have been found to be more extrindcdly
motivated and prefer that organization and
structure for the subject matter be provided by the
teacher (Witkin, Moore, Goodenough, & Cox,
1977).

Conversdy, individuas who prefer a fidd-
independent learning style tend to view concepts
more andyticaly, therefore finding it esder to
solve problems. Individuds preferring a fidd-
independent learning style are more likdly to favor
learning activities that require individud effort and
dudy. In addition, they prefer to develop their
own dructure and organization for learning, are
intringcaly motivated, and are less receptive to
socid reinforcement. (Witkin et a., 1977).

Recent studies have focused on assessing
the leaning gyles of dudents in colleges of
agriculture. Learning styles have been found to
have a positive relationship with academic
performance, as measured by grade point average
(Torres, 1993; Torres & Cano, 1994),
peformance in agriculture courses (Garton,
Dauve, & Thompson, 1999), and overal success
in higher education (Cano & Porter, 1997; Cano,
1999).

Previous research has reported associations
between learning style and academic performance.
However, data are lacking that describe the
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relationship between universty admisson criteria
and learning styles to students’ academic
performance and retention in colleges of
agriculture.  Consequently, what are the best
predictors of students academic performance and
retention? Possessing this knowledge could
provide faculty and academic advisors with the
necessry information to assst at-risk students.

Purpose and Research Questions

The purpose of this Sudy was to determine
predictors of academic performance and retention
of freshmen in the College of Agriculture, Food
and Natural Resources at the University of
Missouri. The specific objectives of the study
were to:

L. Describe the relationship between
dudents learning syles and academic
performance as measured by cumulative
grade point average a the completion of
their freshmen academic year.

2. Determine the best predictors of academic
performance as measured by cumulative

grade point average a the concluson of
the freshmen academic year

3. Determine whether a linear combination of
university admission variables and/or
learning style could predict the retention of
sudents for enrollment in the sophomore

year.

Methods and Procedures

Population and Sample

The target population for this ex post facto
correlationd sudy was freshmen entering the
College of Agriculture, Food and Natural
Resources during the 1997 Fal Semester (N =
326). The sample consisted of an intact group of
freshmen enrolled in a learning and development
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course (n = 245).
Indrumentation

The Group Embedded Figures Test
(GEFT) (Witkin, Oltman, Raskin, & Karp, 1971)
was administered to assess the preferred learning
dyle of each sudent as field-dependent, fidd-
neutrd, or fied-independent. The total possible
range of scores on the GEFT is 0 to 18.
Individuas scoring 14 or greater were consdered
to prefer a fidd-independent learning syle,
individuas scoring 10 or less were condgdered to
prefer a field-dependent learning style, and those
individuals scoring from 11 through 13 were
conddered to prefer a fidd-neutrd learning style.

The GEFT is a dandardized instrument
that has been used in educationd research for
more than 25 years (Guild & Garger, 1985). The
vaidity and rdiability of the GEFT was established
by the developers of the ingrument (Witkin et d.,
1971). The validity of the instrument was
established by determining its rdationship with the
parent test, the Embedded Figures Test (EFT), as
well as the Rod and Frame Test (RFT), and the
Body Adjusment Test (BAT). The GEFT is a
timed tedt, therefore internd condstency as a
measure of reliability was measured by tresting
each section as slit halves (r = .82).

legi | Areivs

The GEFT was administered to freshmen
in a college wide learning and development course
during the second week of the fal semedter.
Academic performance was measured by
cumulaive grade point average a the completion
of the freshmen academic year. University
admisson variables included ACT score, high
school class rank, and high school core grade point
average. High school core grade point average
was calculated based on courses required by the
univergty for admisson. No courses were
weighted for high school core GPA caculations.
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Retention was determined based on enrollment
daus a the beginning of the fird semester of the
sophomore yesr.

Descriptive datistics were generated on
GEFT scores and academic admisson varigbles
(ACT, high school core GPA, and high school
rank). Pearson product-moment correlation
coefficients were caculated between GEFT scores
and academic admisson varigbles and were
interpreted using Davis (1971) descriptors.
Regresson andyss was used to explain variance
in dudents cumulaive GPA a the completion of
the freshmen academic year. Step-wise
discriminant andyss was peformed to build a
predictive modd of independent varidbles that
could determine whether a linear combination of
GEFT score, ACT score, high school class rank,
and high school core GPA could be used to
predict sudent enrollment daus for the fal
semester of the sophomore year. An adpha level of
05 was edtablished apriori.

Results

The first objective sought to describe the
relaionship between dudents learning styles and
academic peformance a the completion of ther
freshmen academic year. Fifty-Sx percent of the
dudents preferred a fidd-independent learning
dyle. The remaining students were split between
the field-neutral (24%) and field-dependent (20%)
learning style preferences. Students were grouped
according to cumulative grade point average a the
completion of the freshmen academic year and
categorized by their learning style preference.

Seventy-seven percent of the students with
a preference toward a field-independent learning
style received a GPA of 2.5 or greater during their
freshman academic year (Table 1). Seventy-three
percent of the students with a field-neutra and
60% with a fidd-dependent learning style achieved
a GPA of 2.5 or greater during their first semester.
Overd| there was a low posgtive reationship (r =
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.21) between students GEFT scores and their
cumulative GPA at the completion of the freshmen
academic year.

The second research objective sought to
determine the best predictors of students
academic performance a the completion of the
freshmen academic year. Subdantid pogtive
intercorrelations were found between the predictor
variables of ACT and high school core GPA (r =

.56) and high school classrank (r = 54) (Table 2).
In addition, a very strong positive association was
found between high school core GPA and high
school class rank (r = .86). Meanwhile, low
postive associations were identified between
GEFT scores and the predictor variables of high
school GPA (r=.22) and high school class rank (r
= .24). A moderate positive asociation was found
between GEFT and ACT scores (1 = .36).

Table 1. Rdationship Between Learning Style and Academic Pearformance

Learning Style
Field-Dependent Field-Neutra Field-Independent

Cumulative GPA n % n % n %

3.50 - 4.00 4 1.6 10 41 34 139
3.00- 3.49 10 4.1 16 65 39 15.9
2.50 - 2.99 15 6.1 18 7.3 33 13.5
Total (22.50) 29 (60.0%) 44 (73.3%) 106 (77.4%)
2.00 - 2.49 11 45 15 6.1 16 6.5

1.50 - 1.99 5 2.0 0 0 7 2.9
below 1.49 3 1.2 1 4 8 3.2
Tota (<2.50) 19 (40.0%) 16 (26.7%) 31 (226%)
SRR " o e —

Noter=21; Cumulaetive GPAM = 2.88, SD = .70, GEFT M = 13.3, SD = 3.88

Table 2. Intercorrdations of Variables Regressed on Cumulative Grade Point Average

Intercorrelations
Vaiade X, X, X, X, Y
GEFT (X1) 1.00 36 22 24 21
ACT (X2) 1.00 56 54 A7

High school core GPA (X3)

1.00 86 61

High school class rank (Xg) 1.00 52
Cumulative GPA (Y) 1.00
Note ACTM=24.8,SD = 4.0; High school core GPA = M = 3.38,
SD = 52, High school class rank (percentile) M = 77.6, SD = 184

Journal of Agricultural Education 49 Vol. 41 Issue 2, 2000



Subgtantial  pogtive corrdaions were identified
between the criterion varigble (cumulative GPA)
and high school GPA (r = .61) and high school
cassrank (1= 52).

The intercorrdation meatrix of predictor
variables reveded the presence of multicollinearity,
a potentid violation of the assumptions in udng
multiple linear regresson. Using guiddines offered
by Lewis-Beck (1980), each independent variable
was regressed on the remaning  independent
vaiables. R2 vaues of .75 and .74 were found
when independent varigbles were regressed on

high school GPA and high school dass rank
(respectively), indicating a high degree of
multicollinearity. Therefore, high school cdlass rank
was excluded from congderation in the regression
equition.

Step-wise multiple regresson was used to
explan the variance in sudent cumulative GPA a
the completion of the freshmen academic year.
Thirty-nine percent of the variance in cumulative
GPA a the concluson of the freshmen academic
year could be explained by a linear combination of
high school core GPA and ACT score (Table 3).

Table3. Step-wise Regresson of High School Core GPA and GEFT Score on Cumulative GPA

Vaiable R b t
High school core GPA 37 69 8.11*
ACT 39 03 3.12*
(Congtant) -24

*p< .05.

Students' GEFT scores did not enter the
regresson eguation.

The third objective sought to determine the
best predictors of retention as evidenced by
sudents continuing enrollment at the beginning of
sophomore year. Universities use certain criteria to
determine if students have been, or are likely to be,
successful in their academic endeavors. By
andyzing the admisson criteria of the group of
dudents who have been successful agangt the
group of those who have not, the posshility exists
to classfy subsequent applicants for retention
purposes based upon an andyss of admission
criteria. To accomplish this, a discriminant analysis
procedure was used to generate a predictive model
of linear relationships between admisson criteria
(GEFT score, ACT score, high school core GPA)
and continued enrollment. Descriptive data for the
discriminating variables used for the modd are
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presented in Table 4. Again, due to the presence
of multicollinearity between the varigbles “high
school core GPA” and “high school class rank,”
the latter variable was omitted from consideration.

Because of missng data on discriminating
vaiables, the depwise discriminant andyss
procedure used mean scores for eight of the cases.
The analysis produced a model with two
discriminating variables; GEFT score and  high
school core GPA (Table 5). ACT score was
eliminated as a discriminating variable. The
centroid for students continuing their enrollment
was dgnificantly different from those students who
did not return for their sophomore year (Wilks
Lambda = 95 p = .002. The discriminaing
power of the discriminant function, expressed as
an egenvaue, was .26. The degree of association
between the groups and the discriminant scores
was expressed as a canonical correlation of .45,
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Table 4. Destriptive Saidics of Discriminating Variables

Group
Not-continuing (h = 24) Continuing (n = 221)
Discrimingting  Vaidble M SD M SD
GEFT 14.27 3.53 13.14 3.88
ACT 2391 2.89 24.83 4.14
High School Core GPA 3.14 .38 341 50
Table 5. Summary Data for Discriminant Analyss
Discriminating  Variabdle b s Group Centroids
GEFT -71 -51 Not-continuing -13
High School Core GPA 88 12 Continuing 07
Eigenvdue R, Wilks Lambda p
26 45 95 <.002
The discriminant andyss modd  successtully The best predictor of academic
predicted group membership in 66.7% of the cases performance during the first year of college was
for non-continuing students and 67% of the cases high school core GPA and ACT score. Although
for continuing dudents (Table 6). Overdl, the Witkin et d. (1977) noted that field-independent
discriminant function correctly predicted 66.9% of learners tend to favor careers in areas such as
the cases. agriculture, GEFT score was not one of the best
predictors of sudents academic performance
Conclusongl mplicationsRecommendations during therr firg year of enrollment in a college of
agriculture.
Learners preferring a field-independent and
field-neutral learning style exhibited greater Students with lower GEFT scores often
academic performance, measured by GPA, than out-perform srongly field-independent learners in
ther fidd-dependent peers during their first year courses commonly referred to as “general
of college. However, a higher percentage of fidd- education,” which largely comprise the course-load
independent learners did not continue in college in which freshmen and sophomore students
pest their first year of enrollment. Further research frequently enroll. During the fird two years of
is needed to explan this phenomenon. The college, students in colleges of agriculture are
guesion remains. Why did fied-independent typically exposed to more non-agricultural
learners have greater academic success yet have a curricula than agriculturd course work. As a
tendency to discontinue their enrollment in result, courses required for a specific mgor study
college? ae often limited to the last two years of a
sudent’'s academic career. Perhaps a more
Journal of Agricultural Education 51 Vol. 41 I'ssue 2, 2000



Table 6. Classfication of Cases

Predicted Group
Group No. of Cases Not-continuing Continuing
Not-continuing 24 16
(66.7%) (3393%)
Continuing 221 73 148
(33.0%) (67.0%)

Percent of cases correctly classfied: 66.9%

uniform mix of course offerings - or the
postponement of sdected generd education
courses to later years - would facilitate increased
retention of field-independent learners.

Criteria used for college admisson of
students is a good predictor of academic
performance, but has limited power and vaue as a
predictor of sudent retention. Other variables
gopear to influence a student’s choice to continue
his’/her education. Further quantitative and
quaitative research is needed to identify those
other variables that influence a student’s decison
to continue or discontinue hisher education.
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