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achievement. These findings imply the desirability of colleges of
education requiring certain prerequisite courses and using those
course grades in program admissions decisions. (LL)

***********************************************************************
Reproductions supplied by EDRS are the best that can be made

from the original document.
************************i.**********************************************



RELAIIONSHIP BETWEEN ACADEMIC ACHIEVEMENT

AND PREADMISSION TESTING CRITERIA

FOR TEACHER EDUCATION STUDENTS

AT THE UNIVERSITY OF AKRON

by

Sandra C. Coyner

1993 Winner of the AAUA Foundation

Donald A. Gatzke Award

for Excellence in Research

on the Administration of Higher Education

'PERMISSION TO REPRODUCE THIS U.S. DEPARTMENT OF EDUCATION
Office of Educational Roiearch and Improvement

MATERIAL HAS BEEN GRANTED BY EDUCATIONAL RESOURCES INFORMATION
f'- CENTER IERIC4

i Lepj.L.,

BEST COPY AVAILABLE
TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)."

2

0 This documfr. has been reproduced as
received fre.d the person or organization
originating it

0 Minor changes have been made lo improve
reproduction quality

Points of view or opinions staled in this docu .
ment do not necessarily represent official
OE RI positron or policy



September, 1993

Dear Colleagues:

The American Association of University Administrators Foundation was
established to encourage research leading to an improvement in the quality of
the administration of higher education. The Foundation has also sought to
provide a mechanism to share successful practices and patterns of
administration in higher education with colleges and universities throughout
the United States and internationally.

The Foundation's Board of Directors sponsored a program to encourage
wider dissemination of the research being done by doctoral students in
programs of higher education administration arvl in other divisions of
colleges and universities focusing on problems in the administration of
higher education. In 1994, the Foundation will once again recognize the most
outstanding contributions in general collegiate level administration by
doctoral students completing their work and awarded a degree during the
academic year 1992-1993.

The recipient of the Foundations's Donald A. Gatzke Award is announced
officially each year at the National Assembly of the American Association of
University Administrators. The Board of Directors of the Foundation serves
as the panel of judges and reviews entries submitted by many of the country's
finest programs in higher education administration.

For 1993, the judges chose Dr. Sandra Coyner, whose thesis was nominated
by Dr. Rita Saslaw of the University of Akron and was entitled "Relationship
Between Academic Achievement and Preadmission Testing Criteria for Teacher
Education Studies at The University of Akron." This thesis examined the
predictive value of currently utilized admission tests of academic
achievement for teacher education programs. The relationship among teacher
education program admission tests and other indicators of academic
achievement was also investigated to determine which set of teacher education
program admissions criteria best predict academic achievement.

Data from this study indicate that the best predictor of future
performance is past performance. Standardized tests were, in general,
preferable to course grades for prediction due to outside factors (such as
grade inflation) that can influence grades. However, performance in certain
specific education courses proved to be predictive of academic achievemer .

It points to the desirability of colleges of education requiring certain
prerequisite courses and using those course grades for program admissions
decisions.

We hope that this abstract will be of interest to those wrestling with
the perplexing problems of higher education administration, and that it will
encourage other doctoral students to pursue dissertation research which
focuses on the major issues facing administrators in higher education.

H. J. Zoffer
President
AAUA Foundation
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RELATIONSHIP BETWEEN ACADEMIC ACHIEVE/441NT AND PREADMISSION
TES-TING CRrrERIA FOR TEACHER EDUCATION STUDENTS AT

II-1E UNIVERSITY OF AKRON

Sandra C. Coyner

Abstract

The issue of teacher education program admissions testing is multifaceted
and comphx. This study provided research, findings, and results regarding academic
admissions criteria utilized by teacher education administrators in their decision-
making process for program admission. Specifically, the relationship between
outcomes in the teacher education program and test scores was investigated.

Overview

The movement for teacher testing grew with the current educational reform
movement, responding to a perceived, growing lack of public support and confi-
dence in teachers and teaching (Rudner, 1987). Testing was viewed as a way to
improve the quality of teachers and, therefore, the quality of education by screening
out unqualified individuals, strengthening the teaching profession and attracting
better qualified candidates (Runner, 1987; Sandefur, 1986). Specifically, teacher
education program admission testing became an avenue for assessing a certain level
of competence and achievement for prospective teacher education students.

Admissions testing for entrance into a teacher education program involves the
use of standardized test results primarily for the purpose of keeping unqualified
individuals out of the teaching profession (Rudner, 1987). Teacher education
admission tests, as defined by Rudner (1987), are tests given prior to admittance into
a teacher preparation program. The tests usually assess the student's basic reading,
writing, and arithmetic skills. Although the tests used do not directly test teaching
ability they were believed to test skills and Knowledge that are prerequisites to it
(Rudner, 1987).

While teacher education program admissions testing may be a way to screen
applicants, there is some concern with regard to negative impacts. Opponents of
testing as a criterion for admission voiced concerns citing policy restriction on
admissions which may contribute to a teacher shortage and that a disproportionate
number of minority candidates may not gain entry into the teaching field due to low
pass ratcs on those tests used for admission decisions (Sandefur, 1986). Concerns
were raised that testing alone may not 'Inprove future teacher quality. The problem
of teacher quality may not be as severe as the media suggests and testing may be an
overreaction to a non-existent problem (Pugach & Raths, 1983). Additionally, It was
noted that the tests are inappropriate due to not being representative of what a
teacher actually should know and be able to do (Darling-Hammond, 1986), and finally
that tests provide an insufficient standard (Rudner, 1987).

Many higher education institutions have incr-ased academic admissions
criteria for teacher education programs. These criteria, established over the past 13
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years, vary considerably in terms of quality, consequently, the importance of
admissions testing became an important consideration (Rudner, 1987). While the
need arose to legitimize teacher education programs, care must be taken to avoid
admissions testing that is non-relevant or redundant. Analysis of academic achieve-
rnent revealed whether current teacher education program admissions criteria are, in
fact, predictive, or merely perpetuating an overtesting of prospective teacher educa-
tion candidates.

Therefore, the challenge of teacher education program admissions testing is to
administer tests that are appropriate for prospective teacher candidates and reveal
relevant information for administrative decision-making while not unfairly restricting
program entry. Consequently, the problem investigated was to determine the
predictive value of currently utilized admissions tests to academic achievement for
teacher education programs for the College of Education at The University of Akron.
Further, the relationship among teacher education program admissions test and other
indic::tors of academic achievement was investigated to determine which set of
tcachei education program admissions criteria best predict academic achievement.

Design

A predictive validity study was designed to determine the degree to which
admissions test scores and course grades predict the academic achievement of
teacher education students in the College of Education. The sample selected was
455 students (359 female, 96 male) who were admitted to the Coll.!ge of Education
during the calendar year 1990. Systematic sampling was utilized to select students
into the sample. The sample was compared to the population in terms of ACT and
PPST scores, incoming GPA, course grades, major department, and demographics,
and it was determined that the sample was representative in terms of age, race, sex,
and department major. Incoming cumulative GPA (BGPA) was computed for each
student using the formula: GPA = cumulative quality points 4- hours completed) The
first semester GPA (EGPA) was computed using the same formula and included only
grades of coursework taken after the official College of Education admission.

The all possible subsets igression maximum R was utilized to identify the
best set of predictors of academic achievement. A cross validation was performed
to confirm the predictive power of the equation chosen and assess its correctness
for administrative decision-making purposes.

Analysis

The Statistical Analysis System (SAS; 1985) was used to compute the results.
Means, standard deviations, and correlations of all variables were calculated.
Preliminary analyses were conducted to explore the potential impact of missing data
and of other variables (department affiliation and demographic characteristics) on the

'Quality points were determined as follows: A = 4.0, A- = 3.75, B+ = 3.50, B = 3.00,
B- 2.75, C+ = 2.50, C = 2.00, C. = 1.75, 0+ = 1.50, D 1.00, 0- - .75,F 0.

['1ST COPY AYAILAIRE



3

outcome of the study. Multiple regression techniques and multiple correlations were
utilized to determine which combination of variables best predicted first semester
GPA.

Specifically, the all possible subsets regression maximum R (Hocking, 1976)
was chosen to identify the best set of predictors of academic achievement. Crocker
and Algina (1986) noted that the all possible subsets regression involves calculating
the predictive accuracy for every possible combination of predictors, resulting in the
ability to choose the best set of predictors. Additionally, in attempting to find a
subset, collecting data on predictors that contribute little or nothing to predictive
accuracy can be avoided (Hocking, 1976).

The quality of the analysis was assessed in two ways (Crocker & Algina, 1986).
First, an indication of the accuracy of the predictive equation was demonstrated by
the selection of a second sample (n=30) to act as a cross validation sample. The
predicted kores were compared to the actual scores. Differences between them
were calculated, converted to absolute values, and averaged to generate the mean
error. These mean errors were calculated for each model and compared to identify
the model with the smallest, or least, mean error. Second, to determine the accuracy
of decisions based on the predictive equation, a cross tabulation was performed to
identify the number of times the predictive equation produced a correct decision
(Pedhazur, 1982). The importance of administrative decision making in teacher
education program admissions warranted an examination of the equation's predictive
power.

Findings

Study results are reported in three sections. The first section includes a
description of the demographic characteristics of the sample and indicators of
academic achievement. Demographics indicated that of the 455 students in the
sample, 29 (6.4%) were non-white. Four departments were represented: Elementary
Education (5200) - 288 students, Secondary Education (5300) 106 students, Physical
and Health Education (S550) - 35 students, and Counseling and Special Education
(5610) - 26 students. table 1 presents means and standard deviations for all
variables.

The second section reports the results of the regression analyses conducted
to identify which of a set of test scores and grades best predict first semester GPA In
the College of Education. The preliminary analyses necessary to this study were
performed in four ways. First, correlations among predictor variables were calculated.
Results indicated that academic achievement as measured by EGPA correlated with
PPST (r = .22-.27, p < .0001) and ACT (r = .29-.35) components, and the intercorrela-
tions among PPST ar.d ACT tests indicate that all components of the PPST correlate
significantly with all components of the ACT. These results are not surprising and
suggest that both tests reflect something similar and there Is shared variance.
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Table 1

Number of Subjects, Mean, Standard Deviation
for Each Study Variable

Variable Mean
Standard
Deviation

,Admksion Test ScorN

PPST - Reading 355 176.9 5.65
PPST - Math 355 176.0 7.67
PPST - Wnting 355 174.6 3.84
ACT - English 234 18.3 4.44
ACT - Math 234 15.7 6.85
ACT - Composite 234 17.9 4.83

Casle Point Averagg

455 2.93 0.46Incoming Cumulative GPA

Academic Course Grades.

Introduction to Public Speaking
(1100:105) 109 3.1 0.72

Effective Oral Communication
(1100:106) 256 3.2 0.59

English Composition I (1100:111) 403 3.1 0.68

English Composition Li (1100:112) 407 3.1 0.71

Introduction to Professional
Education (5100:150) 363 3.1 0.64

Human Development and Learning
(5100:250) 303 3.0 0.72

Educational Media and Technology
(5100:310) 130 3.4 0.52

Educational Measurement and
Evaluation (5100:350) 53 3.0 1.0

Criterion Yarlable

Academic Achievement - First
Semester GPA (EGPA) 455 3.21 0.59

7
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Second, the correlations of each predictor variable with the criterion were
compared. Results Indicated that all selected preadmission course grades appear to
correlate significantly with academic achievement after admission the College of
Education, and incoming cumulative GPA (BGPA) accounts for 22% of the variation in
academic achievement and has the greatest coefficient of correlation (r ...47) among
all the variables considered in this study. T-tests were performed to compare the
academic achievement of studewe 1-'!--ee took various courses compared with the
academic achievement rneare tP; rse grades of those who have not taken
various courses.

Third, the treatment el ....n:s,i/S!SI oetermined and explained. In this
study, data gathered were rt:.: tnissU in 1!...e statistical sense of being not
reported or not obtainable In,. 'yen': ronexistent data, e.g., students did not
take the ACT test, therefore no, ;:. :1,4liable to be reported. Missing data in
this study were handlcd for each ..arix7,.e by being replaced with the mean of the
variable (Cohen & Cohen, 1983), noting any change in the correlations greater than
.05. Results suggested that missing data did not adversely Impact the study.
Additionally, dummy coding ("1" for missing, "0" for present) was performed allowing
the presence or absence of missing data to be treated as additional information
much like additional variables (Cohen & Cohen, 1983), allowing analyses of the
relative importance of the presence of certain data (not Just its numerical value). This
treatment resulting in standardizing grades for the two speech courses, utilizing the
grade of one English course to represent the English grade, missing data within a
variable was replaced with its mean, and vectors were added to represent tnissing/
not missing data. Fourth, an examination for differences by department and gender
was performed. Results indicated that all departments are fairly consistent in
incoming cumulative GPA and first semester GPA and that no one department is
consistently having higher ranking than the others in all variables reported.

The regression analyses also yielded a set of prediction equations that could
be used to predict first semester GPA for future cohorts of students. R-squared was
compared in the different equations to determine at which point the difference in It-
squared was not significant. Table 2 shows that after slx variables are introduced lnto
the equation, there was only a .4% increase in R-squared. An F-test of significance
indicates that the seventh increment was not significant at the .05 level (Fm.73, 1,
448), suggesting that the subsequent addition of variables failed to enhance or even
decrease predictive power. Therefore, the model with six variables was selected as
the best model for this study. The six predictor variables selected by the regression
analysis are incoming cumulative GPA (BGPA), ACT English (ACTE), whether course
5100:310 was taken (BINARYC310), grade in course 5100:350, grade in course
5100:150, and whether the ACT was taken (BINARYACT). The prediction model Is as
follows:

EGPA . .243 + .475(BGPA) + .026(ACTE) + .160(BINARYC310) + .202(3100:350)

+ .102(5100:150) + .094(BINARYACT)
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where

EGPA = first semester GPA after College of Education admission (0.0-4.0)

BGPA = Incoming cumulative GI A prior to College of Education admission (0 0-
4.0)

ACTE = ACT English score (1-33)

BINARYC310 = whether or not 5100:310 was taken by the student (1 trussing,
0 = present)

5100:350 course grade in Measurement and Evaluation course (0.0-4.0)

5100:150 course grade in Introduction to Professional Education course
(0.0-4.0)

BlislARYACT = whether or not ACT was taken by the student a missing,
0 = present)

Table 2

Analysis of Variance for Slx-Variable
Model for Predicting EGPA

Source DF
Sum of
Squares

Mean
Square F Value Prob > F

Model 6 44.25562 7.37597 29.664 0.000!
Error 448 111.39703 0.24865
C Total 454 155.65285

Root MSE 0.49865 R-square 0.2843
Dep. Mean 3.21374 AdJ Ftsq 0.2747
C.V. 15.51628

The standardized regression coefficients for the six variables were compared in
relation to relative importance. Because there Is a recognized correlation among
these variables, the standardized coefficients might be depressed. Incoming
cumulative GPA (BGPA) was the most important variable among the predictors (p =
.375).

Lastly, due to the possibility of data deperdence and the instability of the type
of regression analysis previously conducted, it was necessary to address the question
of generalizabllity. Therefore, the third section reports the results oftwo studies of a
cross validation sample performed to confirm the six variable model selection and
tiztermine its significance ln decision-making. One study was intended to confirm
the generalizability of the prediction equation obtained .rom the regression analysis
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by using the prediction equation to estimate a student's first semester GPA and then
comparing it to the obtained first semester GPA; the second was intended to confirm
whether the prediction equation successfully identified students who would be
successer or failures at the College of Education, based on attainment of a minimum
GPA.

The cross validation sample of 30 students was randomly selected using 1991
College of Education admits. Handling of data wag done in the same manner as for
the original sample. The results for the cross validation test for all 23 models showed
the model with six variables with the least mean error. This agrees with the previous
analysis of the criginal crimple that indicated the six variable model as the best selec-
tion for prediction, further supporting the selection of the six variable model for this
study. Additionally, results indicated that the difference between the R-squared of
the original sample and the R.squared of the cross validation sample is small,
suggesting that the model may be applied to future predictions (Pedhazur, 1982).

A cross tabulation was performed on the cross validation sample to determine
the extent to which the model selected would offer a higher education administrator
the information necessary for making correct decisions. Correct decisions were
considered to be decisions that allow qualified students (determined by the selected
model) admittance to the College of Education while denying students who would not
be successful in the teacher education program. The cross tabulation compared the
number of correct decisions (based on minimum GPA) against observed data. The
results indicated how often an administrator would be tnaking correct decision; i.e.
admitting qualified students and rejecting those having little chance for success.
The results are presented in Table 3, This demonstrated that an administrator using
the six variable model would make correct decisions 27 out of 30 times. The three
incorrect decisions would occur by admitting students who would not be successful
in the teacher education program. However, no students would could meet the
standards would be incorrectly denied admission. Since this model would be used
for admission purposes, it appears that there is no chance of rejecting students who
would be successful In the teacher education program. Administrators can feel
confident that the model will offer a tool for decision-making and nut athersely
affect lc acher education applicants.

Table 3

Cross Tabulation Results

Observed Results
< 2.3

Predicted < 2.3 1 0
Results > 2.5 3 26



Conclusions

Data from this study indicate that the best predictor of future performance is
past performance. It also confirms past research that reported ACT and PPST yielded
similar information and could be considered redundant if both are required for
admission to a teacher education program. (Siebert, 1989; Fletcher, Gwilt, & Smith,
1989; Aksamit, Mitchell, & Pozehl, 1987). Standardized tests were, in general, prefer-
able to course grades for prediction due to outside factors (e.g., grade Inflation) that
can Influence grades; however, performance ln certain education courses proved to
be predictive of academic achievement.

The model selected for prediction demonstrated that ACT English, 5200:350
(Measurement and Testing course), 5200;150 (Introduction to Professional Education),
whether or not course 5100:310 (Educational Media) was taken, or whether or not the
ACT was taken all appear to predict academic achievement, It is also noteworthy that
mis,.ing data appeared to be meaningful to the study and to the prediction equation.
The ?PST was found to have no predictive value In this study, however this is probably
due to its correlation with ACT.

The strength of the study lies not only in the model selected, but also in the
results obtained from the cross validation. The cross validation strongly demon-
strated that the model selected does Indeed predict future success, but r -re impor-
tantly offers administrators a decision-making tool that Insures correct pr >grain
admissions decisions are madeany error made would be in favor of the student, not
denying any qualifying applicant admission to the teacher education program.

Itnplications and Recommendations

The strength of the model selected as well as its ability to offer administrators
confidence in decision-making makes consideration of this model imperative, The
model can serve as a basis by which decisions can be made to determine student
admission or denial to a teacher education program. The ACT presents some policy
implications for teacher education program admission since it emerged as a
predictor. Additionally, whether or not students opt to take the ACT had some
importance. The PPST, however, appeared to have no additional predictive value
when considered In combination with ACT. Since resources are limited in many
higher education institutions, existing ACT scores Lould be used ror program
admission rather than making students take the PPSt, thereby cutting costs.

The results of this study offer Information that can influence administrative
policy and, in addition, offer information for those doing research and implication
studies. The study suggests the importance of achievement measured by grades in
particular courses preparatory to entering a teacher education program. It points to
the desirability of colleges of education requiring prerequisite courses and usMg
those course grades for program admission decisions, Administrators may want to
examine required coursework and make admission criteria adjustments as
necessary,

BESTCOPY AVAILABLE
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Finally, this study was important because there was no truncation, which is
unusual for studies of this kind. Virtually every student who applied to the College of
Education teacher education vogram In 1990 was admitted to the program and
included in the study. This type of non-selection is not common in educational
research (Crocker & Algina, 1986), and, therefore, adds to the importance of the
results.

Further research is needed to determine additional relationships, teacher
education admissions requirements among other higher education institutions and
other variables beyond the scope of this study. As teacher education programs
become more competitive and post-program testing (NTE) becomes mandatory, it will
be imperative for higher education institutions with teacher education programs to
carefully and correctly screen applicants for admission. Additional research may
provide useful information for teacher education admissions decisions.
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