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How Secondary Educatlon

Affgcts Performance in College

D. L Debertin and J. M. Huie,
Agncultural Economlcs Department*

INTRODUCTION

College administrators and others have
long held the belief that inadequate perfor-
mance of beginning college students was at
least partially related to inadequate training
at the secondary level -~ that the high school
did not provide the educational opportunities
to meet the needs of the student and there-
fore provide an adequate basis for college
work. The present discussion examines:

(1) the extent to which performance of
beginning college students can be attributed
to variation in previous educational oppor-
tunities provided by public high schools.

(2) the extent to which the performance
of college freshmen is related to variables
such as advanced course work taken by the
student while in high school.

DATA

Basic data for analysis consxs ',n-
formation on 2652 Purdue fre 1T om all
schools in the University w}oﬁ%ﬁd college
during the fall semester of ? 1i These data
were supplied by the Purgu\e\ dafd1ss1ons and

registrar's offices apd \co ted of informa-
tion on grade-poin @%es, Scholastic
Aptitude Test Sc % ), College En-
trance Examination d Scores (CEEB),
courses taken }n high school, rank in
the high sch 0l gTaduatmg class, high school
attende = s\lm 1 the student was enrolled in
at Purdu e, Bnd other information.

D%(d ﬂes in educational opportunities
rovided by public high schools have been
sured by (1) the number of high school
s that are available, (2) experience of

(3) relationships between educational op-/ 7t achers, (3) percent of teachers who hold

portunities provided by the school and

scores on selected standardized tests o 5\
achievement, and
d{ﬁs

(4) the extent to which standardlée
scores are useful as predictors g{eldeL
point averages of college freshn

Academic achievement is Woth 1zed
to be related to the educa? }/opg:)rtumtles
provided by the public s l%&sﬁem
Achievement is als o be related
to the student's genetic ability as well as to
characteristics of the student's family and
community. The analysis was therefore de-
signed to separate the impacts of the school
from the impacts of socioeconomic and oth-
er variables.

re

;a ivanced degrees, and (4) student/teacher
—Tratios.

Accordingly, data on these mea-
sures of educational opportunity for each
school system were obtained from the Indi-
ana Department of Public Instruction.

Since most Purdue freshmen are required
to take courses in English, mathematics and
science, information on course offerings
consisted of a count of the number of courses
offered by the high school in these subject
matter areas. Similarly, data on experi-
ence and the percent of teachers holding

* Appreciation is expressed to J. B. Kohlmeyer,
Otto Doering, Larry Bohl and John Gordon of the Agri-
cultural Economics staff at Purdue, who reviewed an
earlier draft of this bulletin.



graduate degrees were obtained for each
teacher in the three major subject matter
areas.

It is often asserted that public school
systems which pay high average salaries are
able to attract teachers with special qualifi-
cations not measureable by experience or
degrees held (for example, a school system
that wishes to attract a beginning teacher
who graduated in the upper 10 percent of his
graduating class may need to pay relatively
high salary). Accordingly information on
salaries paid to teachers in English, mathe-
matics and science was obtained for Indiana
high schools.

Information was also obtained from the
1970 U.S. Census of population on the socio-
economic characteristics of the population
residing within individual school corpora-
tions in Indiana. These data included infor-
mation on family income and education
levels.

From the data supplied by the Purdue ad-
missions and registrar's offices on the high
school that each student attended, it was then
possible to match each Purdue freshman with
the information on high school characteris-
tics supplied by the Indiana Department of
Public Instruction, as well as with socio-
economic data from the U.S. Bureau of the
Census.

Regression analysis was used to identify
factors influencing the grade-point averages
of the college freshmen and scores on stan-
dardized tests of achievement. From the

samples, each consisting of approximately
400 students, were drawn. The samplin g\\
was done in such a way as to insur ét\ /
maximum number of Indiana high sch §A
would be represented. Rep]@:atﬁ of the

same set of statistical tes ofh sjamples
substantially reduced the chance of spurious
ay appear to be

conclusions.

Results of the analysi
limited because data on onlya select group
of high school graduates (Purdue University
freshmen) were used. Specifically, the
question of how the high school influences

4.

the performance of students who do not at-
tend college is not approached. However, it
is the authors' belief that students who plan
to attend college receive the major benefit
from an advanced course in high school or a
teacher with advanced training in a subject
matter area. Consequently, if a relation-
ship exists between student performance and
measures of educational opportunity used in
the analysis, the relationship should be re-
vealed by the analysis of data for students in
the sample.

FACTORS INFLUENCING
GRADE-POINT AVERAGES

Information in Table 1 proy um=
mary of the factors found to K e/lated to
first semester grade- poq(p eré:gés of Pur-
due freshmen. — 3&

The analysis prov

Educational Opportunities
Provided by the High School

/d vidence to
support the content1®% first semester
grade-point avera%?/\ partially deter -
mined by the educational opportunities pro-
vided by the h1%sc®ool The relationship
between gr/éd \R int averages, qualifications
and salanis\cof high school teachers in three
Thatter areas (English, mathe-
ics, aﬁd science) were examined. No
as found to support the belief that
h}gh schools which have teachers who are

( h1g17ﬂy paid, have many years of experience,

\\br h/old graduate degrees produce a student
basic sample of 2652 Purdue freshmen, tw&

etter suited for college work than do high
schools with teachers who are less highly
paid, have less experience, or have few
graduate degrees. These findings suggest
that all high schools in Indiana have faculties
with sufficient training and experience to
prepare students for college work.

Relationships were analyzed between the

number of courses offered by the high school
in each subject matter area (English, mathe-
matics and science) and performance of col-
lege freshmen. No evidence was found to
suggest that high schools which offered a
large number of advanced courses in these



subject matter areas produced a student
better able to perform in a college environ-
ment. One explanation of this would suggest
that all high schools are providing a suffi-
cient number of courses in each area to pre-
pare students for college.

Student Characteristics

Substantial evidence was found of a re=
lationship between a student's characteris=
tics and his (her) performance as a fresh-
man at Purdue. A student's rank in the high
school graduating class, regardless of the
high school attended, was found to be the
best predictor of how well he (she) did at

Table 1. Variables Influencing First Semester Grade-
Point Averages of Freshmen at Purdue, 1970-71.*

Relationship to
total grade-point

Purdue. It can be argued that class rank is
an indication of the combined effect of the
student's inherited ability and his home en-
vironment.

Another factor that was found to be
significantly related to grade-point aver-
ages was the semesters of mathematics the
student took while in high school. How-
ever, students who took additional semes-
ters of math while in high school were not
necessarily found only in those schools that
offered a large number of mathematics
courses.

It does not necessarily follow that stu-
dents who intend to enroll at Purdue should
take as many semesters of mathe ics as
possible while still in high sch(),c/iL\\r\§ s

ethe

not clear from this analysis he
extra courses in math at th/,e;i ni hool
level are helpful to college ‘@L/ shmen, or

whether the number of z;: S~ :
merely reflects a stgdé ?\Ruyterest in and

average ‘e
motivation to do advanc ork in mathe-
School Variables matics. .
Pupil/teach Ho in high school No evidence was nd of a significant
p1 teacher ratio in hi SChoo none
Salary of English teachers none relationship )96 H//the semesters of .
Salary of math teachers none science or E: g11§h a student took while in
Salary of science teachers none high SCl}GfOT “grade -point averages.
igrees °£ EngESh te;“’hers none There is very little variation in the amount
grees o math teachers none \ }
Degrees of science teachers none 0 Ig \S DQ{ English taken by entering
Experience of English teachers none rdue fﬁeShmen: with nearly all completing
Experience of math teachers none ei esters of English. There existed
Experience of science teachers none o at greater variation in the semesters
Extra salary for year of experience none ///
Extra salary for Master's degree none, ( 0<\f(‘ science taken by students.
. \\\ An analysis was also conducted to test
Student Characteristics ' \/\> for differences in the degree of difficulty of
Rank of student in his high school /t+ obtaining a given grade-point average in
graduating class 7N\ varions schools in the Universit o dis-
Semesters of English a student (| non> Univ ity. Nodi

took while in high school
Semesters of math a student
took while in high school
Income of residents in the
community
Percent of people in the commul
who graduated from c ge
Race of the student none

*a "none" denotes that no Iyationship was found.

a "++ +" denotes a positive relationship statistical-
ly significant at the .05 level.

a ""+'" denotes a positive relationship statistically
significant at the .20 level.

cernable pattern was found. In other words,
the likelihood of a student attaining a given
grade-point average is the same regardless
of the school in the University in which he is
enrolled.

FACTORS INFLUENCING SCORES
ON STANDARDIZED TESTS

All beginning freshmen at Purdue are re-
quired to take both the Scholastic Aptitude
Test (SAT) and the Achievement tests of the

5.



College Entrance Examination Board (CEEB)
in English, mathematics and chemistry.
The SAT exams are used as part of the
criteria for admission, while the CEEB ex-
ams are used as a device for placing stu-
dents in appropriate English, mathematics
and chemistry courses. An analysis was
conducted in an effort to determine how
measures of educational opportunity pro-
vided by the high school and the student
characteristics influenced performance on
standardized test scores. Standardized
tests used in the analysis consisted of
scores on both the verbal and quantitative
sections of the SAT exam as well as scores
on the English, mathematics and chemistry
CEEB exams. A summary of factors in-
fluencing scores on SAT and CEEB exams is
presented in Table 2_and Table 3.

Educational Opportunities
Provided by the High School

The analysis of factors influencing
scores on the SAT and CEEB exams provided
no evidence to suggest that performance on
standardized tests was related to measures
that were used as indices of educational op-
portunities provided by the high school.
Qualifications of high school teachers in
mathematics were not found to be related to
either scores on the quantitative section of
the SAT exam or the mathematics section of
the CEEB exam. Qualifications of high
school teachers in English were not found to
be related to scores on the verbal sect10n

the SAT exam or on the English section
the CEEB exam. Qualifications of hig
tm

school science teachers were not fo
act as a determinant of scores on

exam in chemistry. The numbe/p )
in English, science, and
fered by the high school

related to the standardized
any of the exams.

uxses
themapcs of-

fomjd to be
t scores in

Student Characteristics

A number of student characteristics
were found to be related to scores on SAT

6.

78 Se esters of English a

and CEEB exams. The student's rank in his
high school graduating class was found to be

the variable most strongly related to the stu- .~
dent's score on the verbal section of the '
SAT exam and on the English section of the
CEEB exams. The semesters of mathemat-

ics a student took while in high school were
found to be most strongly related to scores

on the quantitative section of the SAT ex- s
ams and the mathematics section of the

CEEB exams.

Table 2. Variables Influencing Scores on the Scholastic
Aptitude Test, 1970-71.%*

Relationship to --
Verbal \%lziléita—
SAT /5 ive SAT

School Variables /

Pupil /teacher ratio in
high school

none

Salary of English teachers not ex.
Salary of math teachers \ t ex none
Degrees of English tea not ex.
Degrees of math teachezsx not ex none
Experience of Engli none not ex. {
teachers ‘
Experience of m:ﬁl tegchers not ex none
none none

Extra salary for\ast)é

degree // \
Extra salaLng ear of

ent Chanacterlstlcs :

Ran\k>\i\sl/}7%lent in his high ++ + +++
___ schoolVgraduating class

none not ex.

none “a

udent took while in high
chool
Semesters of math a student
took while in high school
Income of residents in the
community
Percent of people in the
community who graduated
from college
Race of the student - - - - - -

not ex. +++

none none

*a '"not ex.'" denotes a relationship not examined.

a "none" denotes no relationship.

a "+ + +" denotes a positive relationship statistical-
ly significant at the . 0S5 level.

a "+" denotes a positive relationship statistically
significant at the . 20 level.

a "- - -" denotes a negative relationship statistical-
ly significant at the .05 level.



The race of the student was also found to
be related to scores on standardized tests.
With all other variables (including class
rank) held constant, non-whites had scores

Table 3. Variables Influencing Scores on College
Entrance Examination Board Tests, 1970-71.*

Relationship to --

English Math Chem.
CEEB CEEB CEEB
School Variables
Pupil/teacher ratio in none none none
high school
Salary of English teachers none not ex. not ex.
Salary of math teachers not ex. none not ex.
Salary of science teachers not ex. notex. none
Degrees of English teachers none not ex. not ex.
Degrees of math teachers not ex. none not ex.
Degrees of science teachers not ex. not ex. none
Experience of English + not ex. not ex.
teachers
Experience of math not ex. none not ex.
teachers
Experience of science not ex. notex. none
teachers
Extra salary for year of none none none
experience
Extra salary for Master's none none none
degree
Student Characteristics
Rank of student in his high  +++ +++ +++
school graduating class
Semesters of English a none not ex. not ex.
student took while in
high school -
Semesters of science a not ex. notex. +++ / —~
student took while in O\ \\
high school —
Semesters of math taken not ex. ++-+ /8&

by student while in

high school //’\\\O
non

Income of residents in the  none noné‘\\\

community ~— /)
Percent of people in the none / oyt
. 7 W,
community who =
graduated from college & =)

anée none

Race of the student -

"

*a "not ex.' denote

a '"mone" denotes no relationship.

a "+ ++" denotes a positive relationship statistical-
ly significant at the .05 level.

a "+" denotes a positive relationship statistically
significant at the .20 level.

a "- - -" denotes a negative relationship statistical-
ly significant at the .05 level.

on the SAT exams from 58 to 90 points low-
er, and on the CEEB exams from 35 to 140
points lower than whites.

Students whose homes were in high in-
come communities, or in communities where
a high proportion of the population had grad-
uated from college did better on the standard-
ized tests than did other students. This
adds some support to the belief that these
tests have a white middle class societal
bias which does not reflect differences in
ability. Neither the race of the student nor
the socioeconomic characteristics of his
community were found to be related to first
semester grade-point averages.

STANDARDIZED TEST SCORES A
PREDICTORS OF SUCCESSIN COLLEGE

Further analysis was/ j conducted in
this study in an attempt { (X ssg/ss the use-
fulness of standard1ze(i t scores as tools
to gauge a student's capacity for doing col-
lege work. Sco all of the standardized
achievement t sts ed in the analysis were
found to be /pe gly correlated (related) to
first seme‘ster g:rade -point averages. None
of the % dIZed test scores appeared to
be cle perlor to the others as a pre-
/Ade point averages. However, a
tud } s rank in his graduating class was

’ be more strongly correlated and
better predictor of grade-point aver-
ages than any of the standarized test scores.

CONCLUDING COMMENTS

1. It is not necessary for a high school
to offer a large number of advanced courses
or to hire large numbers of teachers with
advanced degrees in order to provide the
educational opportunities needed to prepare
students for college. In other words, all
high schools in the state appear to be above
the minimum required to adequately prepare
students for college. No evidence was found
to suggest that the variables measuring ed-
ucational opportunities provided by the high
school. were related to grade-point averages
of college freshmen.
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2. High schools that have highly quali-
fied, well-paid staff or offer large numbers
of advanced courses do not necessarily pro-
duce students that score higher on the SAT
or CEEB exams than do other high schools.
The primary determinant of scores on stan-
dardized tests may be the motivation and
ability of the student, not the salaries or
qualifications of teachers in the school.

3. Information on the rank in the high
school graduating class and the semesters
of mathematics a student took while in high
school provide the most reliable indicators
of how well a freshman will do during his
(her) first semester in college.

4. The use of standardized test scores
as a criterion for the admission of students
to Purdue should be questioned. These
exams are costly to the student and do not

provide more information on the student's
ability and motivation than does class rank
and courses taken while in high school,

5. Results of this study suggest that in
general there are no strong relationships be-
tween educational opportunity and education-
al achievement as they are now measured.
The measures of educational opportunity
used were selected because they are often
used in comparing schools and because they
are the policy variables under the control of
the local board and administrator. The mea-
sures of educational achievement were
selected because they have been widely used
for evaluation. No evidence was d to
support the belief that the policy \?;“I\g:\-‘a!glﬁs
under the control of the local scho minis-
trator, if altered, could influence achieve-

ment measures of students‘/@e in the anal-
YSiS. “ /\/‘

—
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