Utah State University

Digital Commons@USU

All Graduate Theses and Dissertations Graduate Studies

5-1973

Achievement of Students in Introductory Social Science Courses
Offered by the College of Humanities, Arts, and Social Sciences at
Utah State University

James Collins Lewis
Utah State University

Follow this and additional works at: https://digitalcommons.usu.edu/etd

b Part of the Counseling Psychology Commons

Recommended Citation

Lewis, James Collins, "Achievement of Students in Introductory Social Science Courses Offered by the
College of Humanities, Arts, and Social Sciences at Utah State University" (1973). All Graduate Theses
and Dissertations. 3161.

https://digitalcommons.usu.edu/etd/3161

This Thesis is brought to you for free and open access by
the Graduate Studies at DigitalCommons@USU. It has
been accepted for inclusion in All Graduate Theses and /[x\

Dissertations by an authorized administrator of N . .
DigitalCommons@USU. For more information, please IQ‘ .()A]_ UtahStateUniversity

contact digitalcommons@usu.edu. (\MERRILL-CAZIER LIBRARY


https://digitalcommons.usu.edu/
https://digitalcommons.usu.edu/etd
https://digitalcommons.usu.edu/gradstudies
https://digitalcommons.usu.edu/etd?utm_source=digitalcommons.usu.edu%2Fetd%2F3161&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1044?utm_source=digitalcommons.usu.edu%2Fetd%2F3161&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.usu.edu/etd/3161?utm_source=digitalcommons.usu.edu%2Fetd%2F3161&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@usu.edu
http://library.usu.edu/
http://library.usu.edu/

ACHIEVEMENT OF STUDENTS IN INTRODUCTORY SOCIAL SCIENCE
COURSES OFFERED BY THE COLLEGE OF HUMANITIES, ARTS,
AND SOCIAL SCIENCES AT UTAH STATE UNIVERSITY
by

James Collins Lewis

A thesis submitted in partial fulfillment
of the requirements for the degree

of
MASTER OF SCIENCE
in

Psychology

Approved:

UTAH STATE UNIVERSITY
Logan, Utah

1973



ACKNOWLEDGMENTS

1 express my appreciation and gratitude to Dr. Keith Checketts, my
major professor, for his patience, assistance, and encouragement in completing
this study. I also thank my other two committee members, Dr. Marlan Nelson
and Dr. Elwin C. Nielsen, for their helpful suggestions and support. I especially
thank Dr. Dan E. Jones, Dr. Mary Anna Baden, and Dr. Robert C. QOaks, Jr.,
for allowing me to conduct the testing in their introductory classes, summer
session, 1972. Also I would sincerely like to thank all those students who were

so cooperative in participating in this research.

James Collins Lewis



TABLE OF CONTENTS

ACKNOWLEDGMENTES: «ossumrvsmmas sums smnd s s s ee s s
LISTOE DABLES 5550 mmiEshde nm ton aioos &9 68 o5 208 %560k 5 9

LIST OF FIGURES

ABSTRACT

Chapter
Lz ANTEROBUCTION | 515 5t 55 o, i o) Rke upied b o o] mival & @ 8

H. REVIEW OF LITERATURE . ..cccumsswwoeeonenny

II. STATEMENT OF PURPOSES, OBJECTIVES,
AND HYPOTHESES. .00 v o o ot she g @ o s48 .4 45088

OBleelives  wwu v mim s 08w 8 56 5 5B S A ealEE & e
Hypotheses ... ...t it iiiiienenenennenns

IV. METHODS AND PROCEDURES . . i .cuvsammesmvosmas
BEHIBR, 25k mvia e me @ 08 BB E LB R NS
Data and Instrumentation .. ................
AnalysiB. = s ss s we vmws vRais S m S L et Fe s

Yo HEBULTE  wuws ew@emsra s sm e 0k s o5e s a5 6606 e

Primary Hypothesis . .. ..................
Subsidiary Hypotheses

VI. SUMMARY AND CONCLUSIONS

Conclusions
Discussion

iii

vi

vii

31}

18

18
19

21
22

23
26

27
30

35

37
39

cr
NS



iv

TABLE OF CONTENTS (Continued)
Page
APPENDIX. o omme sms o ye s 9 JEESFESE DR ST aE R DN B aak o O

VITA = seesssmmg s % B 5§ e 58 L wsmmy DO



LIST OF TABLES
Table Page

1. Mean change scores of students in selected introductory
social science courses offered by the College of Human-
ities; Arts, and Social Sciences at USU , .. .. .. c 0 cs v owenn 28

T-test values for absolute change scores of students in
selected introductory social science courses offered by
the College of Humanities, Arts, and Social Sciences at
UBY v tmmis & ams & 5 s oo 00e Wors, 5 amm 508 82 5 B & sy ars g 29

ro

3. The ANOVA table (disproportionate frequency per cell

with unweighted MEINEY | . ok w5 5w 55 55 wem Sen s &0 Sus b 32
4. Table of mean change scores of students in courses tested

with criterion-referenced tests at the end of the course

(posttest No. 1) and two months after posttest No. 1

(ROBLEEE NG B v v v s 0w e o vor s o o 33
5. Correlation and reliability data relating to the unreliability-

invalidity dilemma . .. ... IO R S e B R T 40
6 Correlations between tests 43



LIST OF FIGURES
Figure Page

1. Model of the factorial design showing mode of testing
and the college offering the course ... .. oveos o vsosse 28

2. Factorial design (2x2)-Type of test x college offering the
course--using mean percentage gain scores ........... 31



vii

ABSTRACT
Achievement of Students in Introductory Social Science
Courses Offered by the College of Humanities, Arts,
and Social Sciences at Utah State University
by
James Collins Lewis, Master of Science
Utah State University, 1973

Major Professor: Dr. Keith T. Checketts
Department: Counseling Psychology

The evaluation of student achievement in college has only recently become
an important area of research. The main focus of this study was to determine the
achievement of students in introductory social science courses offered by the
College of Humanities, Arts, and Social Sciences at Utah State University.

Several other variables were considered throughout the study including (1) the
achievement of students in introductory courses offered by other colleges than the
College of Humanities, Arts, and Social Sciences, (2) the effects of using standard-
ized and teacher-made tests in measuring achievement, and (3) the achievement
gain/loss of students tested two months after the completion of the course.

The students in four introductory courses--Political Science 111, Sociology
101, Geology 101, and Economics 200--were tested. The students in Political
Science 111 and Economics 200 were tested with standardized tests specific to the

subject area. The students in Sociology 101 and Geology 101 were tested with



viii
teacher-made tests. All students were given a pretest at the beginning of the
course and a posttest at the conclusion of the course. The students in Sociology
101 and Geology 101 were tested a third time two months after the termination
of the course to measure long term retention.

Null hypotheses were used in the study. The analysis of variance with
the F-test of significance was employed at the .01 level of significance for the
primary hypothesis and the .05 level for the subsidiary hypotheses. In conclusion,
the data indicated that students in introductory social science courses offered by
the College of Humanities, Arts, and Social Sciences--Political Science 111 and
Sociology 101--showed an increase in knowledge after taking those courses.

The data also showed increases in knowledge of those students taking introductory
courses--Geology 101 and Economics 200--which were offered by colleges other
than the College of Humanities, Arts, and Social Sciences.

The data in relation to the subsidiary hypotheses indicated that (1) students
in introductory courses offered hy other colleges at USU showed larger knowledge
gains than the students in the introductory social science courses offered by the
College of Humanities, Arts, and Social Sciences, (2) students in courses
measured with teacher-made tests scored higher than the students in courses
measured with standardized tests, and (3) an interaction existed between the
method of testing and the college offering the course. Finally, the students in the
two courses--Sociology 101 and Geology 101--who were tested two months after

the completion of the course continued to show positive achievement gains.

( 73 pages )



CHAPTER I

INTRODUCTION

Demands for evaluation of colleges and universities have come from many
sources--college presidents' offices, other college administrative offices, the
faculty, the students, the state government, legislative bodies, education offices,
pressure groups, courts, and the general public (McConnell, 1971; Dressel and
Pratt, 1971).

There are many reasons for the demands for evaluation of colleges and
universities. McConnell (1971) wrote:

Turmoil and disruption on the campuses; political action by
students and faculty members; severe shrinkages in governmental,
corporate, and individual incomes, coupled with rising taxes; and
mounting distrust of higher education by the public are behind the
increasing demand for colleges and universities to justify what
they are doing and to disclose the effectiveness and efficiency of
their operations. (p. 446)

Dressel and associates (1971) offered other reasons for the demand for
evaluation such as "changing objectives and goals. . ., changing patterns of
administrative organization and the roles of administrators, changes in academic
programs, the changes and increasing complexity of institutional environments,
social and physical, the demands of students, and new emphasis on cooperation
and coordination of institutions" (p. 321). Manning (1969) stated that demand for

evaluation is due to the promise evaluation holds for improving the educational

process and making the educational system accountable.



The demand for evaluation of colleges and universities makes it impera-
tive that data be provided to legitimatize fund requests (Cronbach, 1963). '"Col-
leges and universities must now seemingly daily provide justification of their
financial existence with quantitative data.' (Brich, 1971, p. 28) Data concern-
ing the prediction of enrollments and assessment of physical plants are needed
(Dressel and Pratt, 1971). Data about the costs of instruction are needed (Dres-
sel and associates, 1971). Data about what happens to the student, the "value
added, ' are also needed (Qualitative and Quantitative Performance and Achieve-
ment in Higher Education Report, 1971). All this data, but especially the latter,
are needed to provide the public, the student, and others with confidence in the
educational system (Lessinger, 1970).

Information about student academic growth is especially sketchy (Harris
and Hurst, 1972). A review by Feldman and Newcomb (1969) of studies of
college influence indicated that most studies have dealt primarily with changes
in student attitudes, values, interests, and beliefs as a result of the college
experience. Dressel and Pratt (1971) stated that practically no research has
been directed at identification of the changes in student academic knowledge
developed while attending college. '"The typical approach to institutional evalu-
ation is to focus on faculty and facilities, not to attempt to see what happens to
students as a consequence of having been exposed to them." (Dyer, 1966, p. 463)

A common approach to institutional self-study not too unlike other types of
college and university studies is to let departments review their own activities
in terms of a general analysis and recommendations. These departmental

reviews typically do not require analysis of student academic growth, however.



"Thus it happens regularly that, despite programs of institutional self-study,
many units in the university change little or not at all."" (Dressel and Dietrich,
1967, p. 25) It thus appears that though the public and others are demanding
"product reliability"” in terms of student capabilities, the research approaches
have not been, and are not oriented to provide such data.

Utah State University (hereafter referred to as USU) is not unlike other
colleges and universities. USU administrators also must develop and collect
data with which to justify their institutional budgets. USU faculty research pub-
lications since 1959 and USU graduate theses and dissertations, however, offer
little or no data to confirm the academic achievement of USU students. Some
USU administrators have begun their own studies specifically aimed at obtaining
results to meet the external and internal demands for evaluation.

The administrators of the College of Humanities, Arts, and Social
Sciences have decided to investigate the academic growth of USU students in
lower division, undergraduate introductory courses (hereafter referred to as
"introductory courses'). There are several reasons for concentrating their
initial efforts on the introductory courses. First, the lack of research funds
has made it necessary to restrict the scope of the research. Second, the
results from the General Examinations of the College Level Examination Pro-
gram (CLEP) have shown that some students possess the knowledge of introducto-
ry courses offered by the College of Humanities, Arts, and Social Sciences be-
fore they enter that college (Christiansen, 1972). It is thus necessary to
determine those introductory courses which add little to the pool of knowledge

of USU students and to improve them or to replace them in the curricular offer-

ings.
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Thus far, the administrators of the College of Humanities, Arts, and
Social Sciences have been able to initiate only one major study. That study
(Christiansen, 1972), concerning learning in English Composition classes at
USU, has generated some doubt that English Composition classes at USU con-
tribute to the knowledge of the students taking those classes. The need is for
additional research in other introductory courses at USU to provide admin-
istrators with current and ample data to confirm or disconfirm the importance
of the contribution of these introductory courses to the academic growth of USU's
students.

The problem is, then, that despite the research done by the College of
Humanities, Arts, and Social Sciences concerning the learning which occurs in
English Composition classes at USU, there is still a lack of information con-
cerning the learning which occurs in other introductory courses offered by the

College of Humanities, Arts, and Social Sciences at USU,



CHAPTER II

REVIEW OF LITERATURE

The research of this study may best be classified as an administrative
study of a college within a university. This study was conducted for the College
of Humanities, Arts, and Social Sciences to obtain an exact measurement of stu-
dent learning in selected introductory courses (specifically introductory social
science) offered by that college. As an administrative study conducted for
specific purposes, the research measures (1) only academic gains of students,
(2) only selected introductory courses offered by certain colleges at USU, and
(3) only student growth as measured by non-departmental related research per-
sonnel.

This research is thus different or unique in many ways from the other
types of research that have been done at the university. Unlike the departmental
studies it does not rely on faculty recommendations (Dressel, 1968). Unlike
institutional self-study it is concerned only with examining a small segment of the
university. Unlike educational research it is concerned with identifying only
gains/losses in student growth rather than pinpointing the curricular or instruc-
tional methodology correlated to the change. Unlike institutional research it
makes no effort to compare student gains in courses at USU with students in

similar courses at other universities (Dressel and associates, 1971).



Before a review of research related to administrative studies of academic
achievement in selected introductory courses offered by the College of Humanities,
Arts, and Social Sciences at USU is presented, a critical examination of the fac-
tors involved in this study needs to be presented.

The effect of college education has been a topic of interest for many years.
The "value added" concept (Task Force Report, 1971) has been recently coined to
represent the changes that occur in students as a result of their four years in
college. 'Value added" is a comprehensive term. It refers to ''changes in intel-
lectual abilities, changes in factual knowledge, changes in emotional sensitivity
and changes in values” (Barton, 1959, p. 14). The research of this thesis will
concentrate specifically on that aspect of ''value added'" related to changes in
factual knowledge.

The acquisition of factual knowledge, referred to also as achievement,
knowledge acquisition, academic growth, and change, is important in the edu-
cational process because it provides the informational basis for other intellec-
tual abilities and skills (Barton, 1959; Proceedings, 1969; Bloom, 1959). Though
the processes of measuring change in factual knowledge as a result of the college
experience has been inadequate in the past (Cronbach, 1963; Astin, 1971), the
pretest-posttest technique is recommended to measure the overt behavioral
changes in performance (Buethe, 1969; Glaser, 1968; Roberts, 1969; IForehand,
1971; Dyer, 1970; Milton and Shoben, 1968; Westland, 1971).

The difference in pretest-posttest means (i.e. mean change scores) on
tests of academic achievement for groups of students is necessary in the evalu-

ation of the teaching and curriculum in institutions of higher education (Ford, 1971;



Cronbach, 1963). This evaluation of both teaching and curriculum is essentially
the evaluation of the college's input into the educational process (Birch, 1970).
Though the mean change score does not specify the variable (i.e. teaching or
curriculum) which is responsible for mean loss or gain in student scores, it
does provide an index for judging a college's effectiveness and contribution to
the student's acquisition of factual knowledge (Cronbach, 1963; Dyer, 1966;
Manning, 19691 Roberts, 1969).

In order to obtain an accurate indication of a college's effectiveness and
contribution to the student's knowledge several factors must be considered (1) the
type of learning measured, (2) the type of test used to measure the change, and
(3) the type of mean change score used to quantify the change.

There are four types of learning which can be measured to investigate
the acquisition of factual knowledge-recall, retention, transfer, and relearn-
ing (Kagan and Havemann, 1968). Though all are desirable approaches to the
measurement of learning, evaluation using recognition is (1) the approach with
which the student is most familiar, (2) the approach which most easily can be
objectivized, and (3) the approach which can be used to measure both short
and long term memory, the latter being a valuable indication of learning as
distinguished from mere memorization (Postman, 1967).

The testing instruments are crucialindetermining whatis measured. In
measuring the gains in factual knowledge two types of achievement tests are
applicable--the standardized achievement test and the criterion-referenced

achievement test.
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The standardized test with its advantages of objectivity and standardiza-
tion may measure too broad a spectrum of the subject area (Cronbach, 1963;
Palalino, 1970). The criterion-referenced test (CRT) on the other hand, though
an excellent test to use to determine how well a curriculum is achieving its ob-
jectives (Cronbach, 1963), has the drawback of questionable objectivity (relia-
bility and validity) and standardization (scoring and administration).

The type of mean changescoresused to quantify the change is also impor-
tant to the accurate measurement of academic growth or change. There are four
major types of mean change scores--crude or raw gain, true gain (Lord, 1956),
residual gain (Cronbach and Furby, 1970), and percentage gain (Menlo and
Johnson, 1971). Of the methods, the percentage gain score appears to have the
most advantages. Percentage gain scores are more highly correlated to post-
test socres in a positive direction. The range of variation of scores in the
distribution of percentage gain scores is small. The use of percentage gain
appears to have a normalizing effect on the distribution of scores. The per-
centage gain scores don't appear to penalize the high starters. Percentage
gain scores provide a common base on which to compare scores with different
bases (Menlo and Johnson, 1971).

Regardless of the type of mean score used to measure gain, however,
several problems still remain a part of the measurcment of change. First,
the tests used may not measure the entire range of achievement in the course.

In other words, the test may not have been difficult enough to measure the up-
per limits of knowledge. This is the "ceiling effect.” Second, the student who

earned a high score on the pretest will earn somewhat of a lower score on the



posttest, whereas the students who earned a low pretest score will receive a
somewhat higher score on the posttest. This is known as the ''regression
effect’ and occurs partially because of the errors of measurement due to a
poorly constructed test and the guessing element and because the pretest and
posttest are partially correlated. Third, the very elements that make a test
sound psychometrically (1) highly reliable scores, and (2) highly correlated test-
retest scores obtained within a year or two of each other, are not the elements
which make a test good to measure change. Fourth, tests which are not factor-
ially pure may reflect different levels of ability for different students. Fifth,
but not critical when using the percentage gain scores, the gain scores generally
assume equal intervals at all points in the test (Borg, and Gall, 1971).

Three other factors affect the accuracy of change scores. First, the
focus of instruction can concentrate on the test material to such an extent that
the test is taught during the course of the instruction. Second, the differential
motivation of the students can be an uncontrolled extraneous variable. Third,
the content of the test may be more closely parallel to the abilities of average
and below average college students--'the content effect." Even with the faults
inherent in using change scores, however, sophisticated researchers still use
them for lack of better measurement procedures (Cronbach and Furby, 1970).

With regard to the various approaches available with which to measure
achievement at the college level, the research indicates that some approaches
may facilitate the accuracy of the measurement. This researcher thus has chosen
to delimit the measurement of student achievement to (1) measuring the acqui-

sition of factual knowledge, (2) using mean change scores, (3) using the
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percentage gain scores to quantify the change scores, (4) testing recognition
as opposed to recall or transfer, and (5) using both standard achievement and
criterion-referenced tests.

Having considered these delimiting factors, a review of the research
related to administrative studies of academic achievement in selected intro-
ductory courses offered by the College of Humanities, Arts, and Social Sciences
at USU is now presented.

There have been different types of studies investigating achievement in
college. Few of these studies apply directly to achievement gains in specific
college courses, however.

Studies about general intellectual or scholastic aptitude change (Connel,
1954; Livesay, 1939; Louise, 1947; Shue, 1948; Silvery, 1951), though indicating
intellectual development during college, do not relate directly to questions about
specific knowledge acquisition due to a specific course or a series of courses.

Studies relating various indices of college quality to student learning
and intellectual development (Astin, 1968; Rock, Centra, and Linn, 1970;

Rock and Centra, 1971; Rock, Baird, and Linn, 1972) have used measures of
final achievement (i.e. final test score) rather than measures of achievement
gain or loss (i.e. pretest-posttest difference).

Many studies of achievement gains after one, two, or four years of col-
lege (Lenning, 1968; Harris and Hurst, 1972; Harris and Booth, 1969; Bean-
blossom, 1969) have reported achievement gains in broadly defined areas of
study (i.e. humanities, social science, mathematics, and natural science), but

not in specific courses.
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Only in studies related to a comparison of teaching methods in specific
college courses (primarily introductory courses) is any information found re-
lated to achievement gains. Even then, many studies comparing teaching
methods (Emery and Enger, 1972; Nelson, 1971; VanPelt and Austin, 1971;
Burman and Flaherty, 1968; and, Lareau, 1971) have placed more emphasis on
comparing the gains due to the teaching methods used than on overall gains due
to taking the course as such. Some, however, have produced findings relevant to
the impact of introductory courses.

Tovrea (1971) compared the effects of two methods of teaching
general biology. He reported (1) that students showed no significant gains in
achievement on critical thinking skills at the completion of the course regardless
of the method, and (2) that students showed significant mean gain scores in knowl-
edge of biology under both methods of instruction.

Futz (1970) reported no gains in freshman English clagses at a community
college in the Boston area in 1969. Futz compared a non-directive teaching
method and a traditional teaching method. The measurement of achievement of
both groups was conducted before and after the course of instruction with two
20-minute and one 40-minute essays. These essays were rated by five experi-
enced raters on a scale of 1-3. The results were (1) that there was no mea-
surable change in the writing achievement of either group, and (2) that there was
no decrease in writing ability in the non-directive group. Futz (1970) concluded
that student gains were negligible under either teaching method.

Sharon (1971) stated that three studies had found significant achievement

gains by college students after taking a college course or a group of college
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courses. In all three cases the General Examination (GE) of the College Level
Examination (CLEP) were used as the testing instruments.

Two other researchers, Grover (1970) and Norton (1967), have offered
their comments on performance gains in specific college courses, but have
failed to present any research data to verify their conclusions.

At Utah State University (USU) two studies have been reported which re-
late directly to achievement gains in introductory courses.

First, Erickson (1969) published a thesis on the "Effects of a College
Mathematics Sequence Upon the Attitudes and Achievement in Mathematics of
Prospective Elementarv School Teachers." While in the Mathematics 21
(Mathematics for Elementary Teachers) course, 126 students took pretests and
posttests, consisting of the Stanford Achievement Test Series. '"Of those stu-
dents who took both the pretest and the posttest in mathematical achievement,
only four showed no increase on the posttest over the pretest. No one had the
same posttest score as pretest score. This would perhaps indicate that almost
everyone learned something in the course.' (Erickson, 1969, p. 25)

The second study was conducted by Christiansen (1972). Christiansen
tested a total of 110 entering freshman at USU, falling in five groups (24 stu-
dents in each group). The groups were as follows:

The Advanced Placement Group: This group consisted of 1971-72 USU

freshmen students who received a score of 3,4, or 5 on the Advanced Placement

Test in English Composition.
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The CLEP Credit Group: This group included 1971-72 USU freshmen

students who received credit for freshman English by scoring 450 or more points
on the CLEP General Examination (GE) in English Composition.

The CLEP Waiver Group: This group contained 1971-72 USU freshmen

students who waived the freshman English requirement by scoring from 390~
449 points on the CLEP General Examination in English Composition.

The A-B Grade Group: This group was 1970-71 USU freshman students

who received credit for three quarters of freshman English and whose freshman
English grade point average (GPA) was either a '"A" or a '"B".

The C-D Grade Group: This group was composed of 1970-71 USU

freshman students who received credit for three quarters of freshman English
and whose freshman English GPA was either a "C" or a "D".

All five groups of students took the CLEP subject examination in English
Composition, which consists of a 90-minute objective part and a 90-minute
essay part, at the end of their freshman year at USU. The objective part of the
test was machine scored and designed so that the individual could receive a score
of 20 to 80 points. As for the essay part, three members of the USU English
Department scored each essay on a scale of 1 to 12 points. The grades of the
three essay graders were summed providing a range of scores from 3 to 3¢
points. The mean and standard deviations (S.D.) of each group are presented
in the appendix.

Differences between each pair of group means was calculated. On the

objective section of the test, the results show significant differences (p < .01)
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(1) between the Advanced Placement Group and the C-D Grade Group, (2) be-
tween the Advanced Placement Group and the CLEP Waiver Group, (3) between
the Advanced Placement Group and the A-B Grade Group, (4) between the CLEP
Credit Group and the C-D Grade Group and, a significant difference (p < .05),
(6) between the A-B Grade Group and the CLEP Waiver Group (tables in the
appendix). Actually, the groups can be categorized as those groups taking
English composition classes at USU and those groups not taking English com-
position class at USU. The mean objective test score of those groups re-
quired to take English composition was higher (p < .01) than the mean objective
test score of those students not required to take English compesition.

The results seem to show that (1) students who did not take English
composition scored higher on the objective test at the end of three terms than
did the USU students who took English composition, and (2) the students who
took English composition did not score any different on the essay part than
those students who were not required to take English composition. The implied
conclusion is that English composition had failed to increase the knowledge of
those students taking the course. Caution needs to be taken in accepting such
a conclusion, however, because the groups already were not comparable by
ability and/or educational background. No attempt was made to determine the
initial mean scores on an objective exam pretest for the different groups thus
providing a base from which to determine change.

Despite the caution which needs to be taken in accepting the conclusion
that English composition is failing to increase the knowledge of those students

taking the course, this study has created enough doubt in the minds of USU



administrators to question the achievement of students in other introductory
courses offered by the College of Humanities, Arts, and Social Sciences at
USsu.

The research conducted over the years at USU, however, provides USU
administrators with little information of the achievement of students in other
introductory courses offered by the College of Humanities, Arts, and Social
Sciences. The research has been primarily concerned with the comparison of
teaching methods (Lauer, 1972; Lyon and Marston, 1972; White, 1969; Willems,
1970) or the prediction of college achievement via some variable(s) (Giles, 1965;
Day, 1939; Bateson, 1949; LaPray, 1962; Johnson, 1951; Lunt, 1956; Hendricks,
1967; Tyrrel, 1958; Pickett, 1958). As was stated in the introduction, a re-
view of USU faculty research publications since 1959 offers no data relating to
achievement gains in college introductory courses at USU.

In summary, several observations can be made. First, there has been
a limited amount of research investigating achievement gains of students in
specific introductory courses offered by the College of Humanities, Arts, and
Social Sciences. This review has uncovered only two studies at USU concerning
gains of students in introductory courses. There is a need for more research
along these lines.

Second, the research that does exist relating to achievement in introduc-
tory courses does not provide a consistent picture of the achievement in college
courses from which one could predict achievement gains in those courses.
Lenning (1968) suggests achievement gains exist after one and two years of

college. Harris and Hurst (1972) agree that significant gains in knowledge are
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made in the first year of college. Harris and Booth (1969) found gains in
humanities, natural science, and history, but not in math and English after
one year in college. Beanblossom (1969) found gains in humanities, natural
science, and history, but not in math and English after one year in college.
Beanblossom (1969) suggested that greater knowledge exists after two years of
liberal arts courses. Tovrea (1971) found significant mean gains in knowledge
of biology. Putz (1970) reported that achievement gains in freshman English
classes after one year were negligible. Sharon (1971) reported gains in college
courses.

Third, the research indicates that achievement gains might be more
probable in certain subject areas than others. There are indications that
English and social science courses might not be as prone to display gains as
courses in natural science, math, and humanities. Lenning (1968) said English
scorecs were least sensitive to student growth. English and mathematics were the
only two subjects that showed a negative mean score change. Harris and Hurst
(1972) found social science to demonstrate the least gain. Harris and Booth
(1969) reported small gains in social science but not in English. Beanblossom
(1969) reported hardly any gains in the social Sciences. Jewell (1970) and
Putz (1970) report non-significant gains in English composition classes.

Thus, knowing that there is (1) a limited amount of research investiga-
ting achievement gains of students taking specific introductory courses offered
by the College of Humanities, Arts, and Social Sciences, (2) an inconsistency in
the research data concerning the achicvement gains of students in introductory

college courses offered by the College of Humanities, Arts, and Social Sciences,
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and (3) an indication that achievement gains in English and social science intro-
ductory courses might contribute least to the knowledge gains of the students,
then investigation of the achievement of students at USU in introductory social
science and English courses offered by the College of Humanities, Arts, and
Social Sciences seems warranted. However, due to the recent demands placed
on the English Department as a result of the Christiansen study (1972) the
investigation of achievement of students in English composition classes was
deemed inadvisable, thus limiting the scope of this investigation to the achieve-

ment of students in introductory social science courses.



CHAPTER III
STATEMENT OF PURPOSES, OBJECTIVES,

AND HYPOTHESES

The need for information concerning achievement of students taking
specific introductory courses, specifically social science courses offered by
the College of Humanities, Arts, and Social Sciences at USU, has been pre-
sented in the introduction and the review cf literature. In the introduction, the
need for administrators to account for the request of funds was presented. In
the review of literature, the absence of appropriate research concerning achieve-
ment in selected introductory courses was presented.

The research indicated two course content areas, social science and
English, in the course offering of the College of Humanities, Arts, and Social
Sciences which displayed little or no evidence of contribution to the achievement
gains of students, but only the social science area was chosen for investigation.
The purpose of this study was thus to investigate the achievement that occurs in
selected social science introductory courses of fered by the College of Human-

ities, Arts, and Social Sciences at USU.

Objectives
The primary objective of this research was to determine the achievement
of students taking introductory social science courses offered by the College of

Humanities, Arts, and Social Sciences.
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In an attempt to add further clarity to the results, several other

factors were investigated. This investigation of other factors provided several
subsidiary objectives in the research which were: (1) to determine the achieve-
ment of students in the introductory social science courses offered by the Col-
lege of Humanities, Arts, and Social Science as compared to the achievement
of students in introductory courses not offered by the College of Humanities,
Arts, and Social Sciences, (2) to determine the effect of testing with standard-
ized tests and criterion-referenced tests on the measurement of achievement
gains, (3) to determine the long term retention of students in courses tested
with criterion referenced tests, and (4) to determine the interaction between

the mode of testing and the college offering the course.

Hypotheses

The hypothesis in regard to each objective was:
Primary hypotheses

1. There is no difference between the pretest and posttest scores of
students taking introductory social science courses offered by the College of
Humanities, Arts, and Social Sciences at USU.

Subsidiary hypotheses

2. There is no difference in achievement between students taking intro-
ductory social science courses offered by the College of Humanities, Arts, and
Social Science and the achievement of students taking introductory courses

offered by the other colleges at USU.
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3. There is no difference in achievement measured by standardized
tests and achievement measured by criterion-referenced tests.

4. There is no interaction between the mode of testing and the college
offering the course.

5. There is no difference between achievement of students tested with
criterion-referenced tests at the beginning of the course (i.e. Sociology and Ge-
ology) and the achievement of those same students tested with the same criteri-
on-referenced test two months after the course termination.

The primary hypothesis is tested at the p< .01 level of significance and
the subsidiary hypotheses are tested at the p <. 05 level of significance. These
levels of significance were chosen because of the expected large difference in
pretest and posttest results for the introductory social science courses tested
(primary hypothesis) and the expected smaller differences that would occur in

analyzing the subgidiary hypothesis.
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CHAPTER IV

METHODS AND PROCEDURES

The population of this study consisted of all students taking introductory
social science courses offered by the College of Humanities, Arts, and Social
Sciences at USU. The College of Humanities, Arts, and Social Sciences at USU
includes ten departments. Of these ten departments, three could be accurately
classified as offering social science courses--those courses pertaining to
human society, its classes, and individual relationships, past and/or present
(American Heritage Dictionary, 1971; Dressel, 1968). These three departments
are (1) History and Geography, (2) Political Science, (3) and Sociology, Social
Work, and Anthropology. Each of these departments offers its basic lower
division undergraduate introductory courses at either the 100 or 200 number level.
An egsential element of these courses is that they usually are offered every term.
There are presently 25 courses so numbered and offered by these three depart-
ments. In the areas of political science, sociology, social work and anthro-
pology, one basic introductory course is listed. In the areas of history and
geography, 10 basic introductory courses are listed, however, only three of these
are categorized as the initial introductory social science course in the series.
Thus, of the 25 introductory social science courses offered by these three de-

partments, seven can actually be classified as basic prereauisite first term
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introductory social science courses. These courses are the ones referred to
in this study.

The sample consisted of intact classes of USU students in two of the seven
introductory courses, in the population--Political Science 111 (American State and

Local Government and Politics), and Sociology 101 (Introductory Sociology).

Design

Pesides these two introductory social science classes two other basic
prerequisite first term introductory classes offered by colleges other than the
College of Humanities, Arts, and Social Sciences--Geology 101 and Economics
200--were chosen to test. With this particular array of courses, not only could
achievement be examined in the two introductory social science courses, but a
comparison could be made between the achievement of students in the social
science classes offered by the College of Humanities, Arts, and Social Sciences
and the achievement of students in introductory courses offered by the other
colleges.

The four classes were also distinguished by the method used to test each
class. Two classes were tested with standardized tests--Economics 200 and
Political Science 111. The other two classes--Sociology 101 and Geology 101-~
were tested with criterion-referenced (teacher-made) tests. This grouping of
differential test composition allowed for the analysis of the effects of test type on
the achievement gains of the students. The design conforms to the 2x2 factorial

design below:



MODE OF TESTING
COLLEGE OFFERING STANDARDIZED CRITERION-REFER-
THE COURSE TESTS ENCED TESTS

Selected introductory social

science courses offered by POLITICAL SOCIOLOGY
the College of Humanities, SCIENCE

Arts, and Social Sciences

Selected introductory courses
offered by other colleges at ECONOMICS GEOLOGY
Usu

Figure 1. Model of the factorial design showing mode of testing and the college
offering the course

Data and Instrumentation

Selection of tests. The selection of the standardized tests was partially
predetermined. In the case of Economics 200, Lyon and Marston (1972) used

the Test of Understanding in College Economics prepared by the Committee for

a College-Level Test of Economic Understanding of the Joint Council on Econom-
ic Education. The students were given the "B' version of the test at the beginning
of spring term and the "A'' version (parallel form) at the end of spring term 1972.

In the case of Political Science 111, the Principles of Democracy Test

produced by Science Research Associates was used. The test was designed for
use with grades 9-12 but because (1) the test was available via the counseling

department at no cost, (2) other alternate political science exams demonstrated
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no better qualifications, and (3) the test met the basic administration time re-
quirements (1 hour maximum), it was used.

The choice of criterion-referenced (teacher-made) tests for Sociology
101 and Geology 101 was determined largely by the lack of acceptable standard-
ized tests in these areas of study at the college level. The professors of both
Sociology 101 and Geology 101 were asked to participate in compiling a test for
purposes of measuring achievement gain. The test was to measure the student's
comprehension of the essential elements of the course. The only other require-
ment was that the tests last no longer than one hour. Dr. Robert Oaks (Geology
101) prepared a 50 question test requiring the students to select the right answer
from a choice of answers and place that answer on a separate answer sheet. Dr.
Mary Anna Baden (Sociology 101) prepared a 50 question multiple-choice test
from a compilation of questions drawn from various sociology textbooks. Polit-
ical Science 111, Geology 101, and Sociology 101 used the same test for the pre-
test and posttest in their respective courses.

Administration of the tests. The Economics 200 tests, pretest (Form B)

and posttest (Form A), were administered spring term, 1972, by Dr. Glen
Marston. The Political Science 111 test was administered by this researcher
at the beginning and end of the first session of summer school, 1972. The
Geology 101 and Sociology 101 tests were administered by the respective in-
structors of those classes both at the beginning and the end of the first session of
summer school, 1972.

The data for Economics 200 was obtained from the spring research data

compiled by Lyon and Marston (1972) rather than testing students in Economics
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200 during the first session of summer school, 1972. The first, and most
important, was that the dean of the Coliege of Humanities, Arts, and Social
Science was anxious to obtain data on the achievement in these four courses
by the end of the first session of summer school, 1972. Economics 200 term-
inated only at the end of the second session of summer session, 1972, there-
fore making the data impossible to gather in time. Equally as important, spring
quarter data for Economics 200 was used because (1) the achievement data for
Economics 200 was available for a large sample group, (2) Economics 200 was
a full term (10 week course) in the summer just as it was in the spring, and
(3) Lyon and Marston (1972) had used a well known reputable test to measure
achievement. These advantages were enough for this researcher to accept the
data from spring term Economics 200.

The students in the two courses that were tested with teacher-made
tests, Sociology 101 and Geology 101, were tested a third time at the beginning
of Fall Term, 1972, This additional testing was to ascertain the retention of the
course knowledge. This procedure insured that the student scores represented
more than regurgitation of learned facts acquired in the short summer session
( 5 weeks). The delayed testing also prevented any possible effects of instructor
teaching of the test. The latter was not the case in the other two courses as the
instructors had no knowledge of the questions on the standardized tests. Thus,
the test results at the end of the course were assumed to represent valid mea-
sures of achievement (i.e. unaffected by short term memory and teacher keying

of course content to the test questions).
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Analysis

The analysis of the achievement gains/losses in each class was con-
ducted by using the t-test of significance with raw score gains and losses. A
second analysis of the achievement gains in each class was conducted by using
the t-test of significance with percentage gain scores.

The analysis of the subsidiary hypotheses required more detailed pro-
cedures. The first three subsidiary hypotheses were analyzed in a 2x2
factorial design using analysis of variance with the F-test of significance.

The fourth subsidiary hypothesis was analyzed with the use of the t-test
of significance. In this case the data included calculations of gains with post-
test scores at the end of the first summer session, 1972, and again with the post-

test scores at the beginning of the fall term, 1972.



27

CHAPTER V

RESULTS

The results of this study are presented in five sections related to the five

hypotheses of this thesis.

Primary Hypothesis

Hypothesis No. 1: This hypothesis stated that there was no difference be-
tween the pretest and posttest scores of the students taking selected introductory
social science courses offered by the College of Humanities, Arts, and Social
Sciences at USU. The results (mean change scores) are presented in Table 1 with
raw scores and percentage scores.

These results showed a difference in the mean achievement change from
pretest to posttest. Whereas the simple raw score mean change indicated less of
a change in Political Science than Sociology, the mean percentage change showed
less change in Sociology than in Political Science. This result was due to the
special characteristic of using percentage change scores as the percentage change
score did not penalize the high starters as did the simple raw gain score. The
mean pretest scores of the students in Political Science were much higher
(X =45.5 out of 65 scorable points or 70 per cent correct) than the mean pre-
test scores of the students in Sociology (X = 27.3 out of 50 scorable points or

55 per cent correct). Thus the raw change scores tended to reduce the magnitude
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Table 1. Mean change scores of students in selected introductory social science

courses offered by the College of Humanities, Arts, and Social Sciences
at USU

COURSE MEAN RAW SCORE MEAN CHANGE SCORE
PRETEST POSTTEST #1* RAW PERCENTAGE**
GAIN GAIN
Political
Science
(PS 111) 45.5 52.8 +7.3 +36. 6
Sociology
(Soc 101) 27.3 35.0 o +32.8

Hk

Posttests will be distinguished as #1 and #2 to distinguish between the
posttest given at the conclusion of the course (posttest #1) and the
posttest given approximately two months after the conclusion of the
course (posttest #2).

Percentage gain scores are calculated according to the formulas provided
by Menlo and Johnson (1971) below:

When the final score for an individual exceeded his initial score,
the percentage gain score was defined as:
PG, = { | ) 100 where X = final score
R X = initial score
RP= highest possible score
minus initial score
When the final score was less than the initial score, percentage gain was
defined as:

P

P.G. =2 - X100
R

X, and X same as above
n 1

Rn = initial minus lowest possible
score
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of the change in the case of the high starters which increased the error due to
the ceiling effect. The percentage change minimized the error due to the
ceiling effects by maximizing the scores of the original high starters. In this
case the percentage gain scores gave a more accurate indication of change from
the pretest to the posttest.

The abeolute differences in change were analyzed with the t-test to
determine if the differences were statistically significant. The data are pre-

sented in Table 2 below.

Table 2. T-test values for absolute change scores of students in selected
introductory social science courses offered by the College of Human-
ities, Arts, and Social Sciences at USU.

RAW CHANGE SCORE VALUES PERCENTAGE GAIN VALUES

COURSE MEAN CHANGE t-test MEAN CHANGE t-test
value value
Political +7.3 6. 7% +36.6 8.2%
Science
Sociology T 5. 1%% +32.3 b.3%%
F F
*16 .99 =2.921 ** g~ .99 =8.355

Table 2 shows that the absolute mean changes for Political Science and
Sociology, whether calculated with raw change scores or simple percentage
change scores were significant. This means that there was one chance in a 100

that the difference obtained between the pretest and posttest might have been due
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to chance alone. Thus, the data indicated that the students increased in knowledge
of the subjects political science and sociology during the period in which they
took the course. The primary null hypothesis was rejected as there was a dif-
ference between the pretest and posttest scores of students taking selected intro-
ductory social science courses offered by the College of Humanities, Arts, and

Social Sciences at USU.

Subsidiary Hypotheses

Hypothesis No. 2: This hypothesis stated that there was no difference in
achievement between students taking introductory social science courses offered
by the College of Humanities, Arts, and Social Science and the achievement of
students taking introductory courses offered by other colleges at USU,

A 2x2 factorial design containing percentage change scores for the four
classes tested was used to determine the validity of this hypothesis. The same
design was used in the analysis of hypothesis No. 3 proposing no difference in
achievement measured by standardized tests and achievement measured by cri-
terion-referenced tests, and hypothesis No. 4 stating no interaction between the
mode of testing and the college offering the course. The pretest and posttest
No. 1 (the posttest given at the conclusion of the course) achievement scores
were used to determine the percentage change scores in the four classes. The
2x2 factorial design is presented below in Figure No. 2.

Since each class had a disproportionate number of students the two way
ANOVA with disproportionate frequency per cell method of unweighted means

was used to determine the statistical significance of the difference between the
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TYPE OF TEST

COLLEGE OFFERING STANJDARDIZED CRITERION- TOTAL
THE COURSE TEST REFERENCED
TEST
College of PS 111 SOC 101
Humanities, Arts,
and Social Sciences +36. 6 432, 3 +68.9
ECON 200 GEO 101
Other colleges 125.0 +58.1 +83.1
TOTAL +61. 6 +90. 4 ) +152.0

Figure 2. Factorial design (2x2) - Type of test x college offering the course--
using mean percentage gain scores

mean percentage change scores of students taking social science courses from
the College of Humanities, Arts, and Social Science and the mean percentage
change scores of students taking introductory courses from other colleges at
USU. The ANOVA F-value for the difference between the rows (displayed in
Table 3 below) was F = 13.62 and was significant, therefore, the null hypothesis
was rejected. It should be noted that the extremely high mean percentage change
value in geology appeared to make the F-value for the difference between the sum
of the rows significant and was the source of much of the variance.

Hypothesis No.3: Thishypothesis stated that there was no difference between
the achievement measured by the standardized tests and the achievement mea-
sured by thé criterion-referenced tests. Table 3 shows that the mean difference
hetween columns provides a value of F = 11.28. This value was significant.

The results show that there are five changes in 100 that the difference between



Table 3. The ANOVA table (disproportionate frequency per cell with
unweighted means)

SV DF SS MS F

Between

Columns i 207.36 207.36 11.28%
Between

Rows 1 205.41 250.41 13.62%
Interaction 1 149.69 149. 69 8.14%*

MSE (ADJ)
Error 81 22,060.27 18.38

*T =
F g5(1,81) =4.00

achievement of students measured with a standardized test and the achievement
of students measured with a criterion-referenced test will occur by chance
alone. The null hypothesis must therefore be rejected. Again, the extremely
high mean percentage change score in geology appeared to be the source of much

of the variance between the columns.

Hypothesis No. 4: This hypothesis stated that there was no interaction
between the mode of testing and the college offering the course. Table 3 shows
the interaction F-value to be 8.14. The results indicate that 5 out of 100 times
there will be an interaction between the college offering the course and Lhe type
of test used to measure achievement by chance alone. The Scheffe comparison
test was used to investigate the observed sources of interaction. Using the

comparison of single means only, the interaction between the mean percentage
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change score of students in Economics 200 and Geology 101 provided a confidence
interval which did not cover zero. Thus, the interaction was significant.

Hypothesis No. 5: This hypothesis stated that there was no difference
between the achievement of students in geology and sociology tested with a
criterion-referenced test at the beginning of the course and the achievement of
these same students tested with the same device two months after the end of
that course.

The absolute change data (both raw score change and percentage change)
for the two courses tested with criterion-referenced tests is presented in Table

4 below:

Table 4. Table of mean change scores of students in courses tested with
criterion-referenced tests at the end of the course (posttest No. 1)
and two months after posttest No. 1 (posttest No. 2)

MEAN CHANGE SCORES

COURSE RAW CHANGE PERCENTAGE CHANGE
POSTTEST POSTTEST POSTTEST POSTTEST
NO 1 NO. 2 NO. 1 NO. 2

-PRETEST -PRETEST -PRETEST ~-PRETEST

GEOLOGY +22% +14.5% +58., 1% +39. 0%

SOCIOLOGY Lk + 6.0% +32.3%* +24. 6%

#10F .95 =2.228 ; 8F .95 = 2.306)
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The comparison of pretest-posttest No. 1 and pretest-posttest No. 2
change scores showed that the absolute size of the change score became
smaller when the posttest No. 2-pretest score was used. The significant
factor to note was that even after two months from the completion of the course,
the achievement change measured from the pretest was still significant for
both classes regardless of the change score method used. These results
indicated that the probability is 5 out of 100 that the difference between mean
achievement scores on the pretest and posttest No. 2 will have occurred by

chance.
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CHAPTER VI

SUMMARY AND CONCLUSIONS

The purpose of this study, conducted for the College of Humanities, Arts
and Social Sciences at USU, was to investigate the achievement that occurs in
selected introductory social science courses offered by that college. Two
social science introductory courses were selected from the list of courses
offered by the College of Humanities, Arts, and Social Science. The students
in one course, Political Science 111, were tested with a nationally standardized
political science test. The students in the other course, Sociclogy 101, were
tested with a teacher-made test constructed by the professor in that course.
The students in both classes were pretested at the beginning of the first session
of summer school, 1972, and again at the end of the first session of summer
school, 1972,

Two other classes were chosen which were offered by colleges at USU
other than the College of Humanities, Arts and Social Sciences. These two
courses acted as a control measure with which to compare the achievement of
the students taking the social science courses offered by the College of Human-
ities, Arts, and Social Sciences. The students in one course, Economics 200,

were tested with a nationally standardized test, the Test of Understanding in

College Economics. The students in the other course, Geology 101, were

given a teacher-made test constructed by the professor of that course. The
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students in the Geology 101 course were tested at the beginning and end of the
course during the first session of summer school, 1972. The students in
Economics 200 were tested at the beginning and end of the course, spring term,
1972,

Two courses using the teacher-made exams, Geology 101 and Sociology
101, were tested a third time (posttest No. 2) two months after the completion
of the course. The additional testing was performed to measure the long term
retention in these two courses and the amount of teacher quing of students to
the test questions.

The study tested five hypotheses:

1. There is no difference between the pretest and posttest scores of
students taking selected introductory social science courses offered by the
College of Humanities, Arts, and Social Sciences at USU.

2. There is no difference in achievement between students taking
introductory social science courses offered by the College of Humanities, Arts,
and Social Sciences and the achievement of students taking introductory courses
offered by the other colleges at USU.

3. There is no difference in achievement measured by standardized
tests and achievement measured by criterion-referenced tests.

4. There is no interaction between the mode of testing and the college
offering the course.

5. There is no difference between achievement of students tested with

criterion-referenced tests at the beginning of a course and the achievement of
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those same students tested with the same criterion-referenced test two months
after the courses termination.

The data permitted a rejection of all five hypotheses. First, the data
showed that students in selected introductory social science courses offered
by the College of Humanities, Arts, and Social Sciences did gain in knowledge.
Second, the students in the selected introductory social science courses offered
by the College of Humanities, Arts, and Social Sciences did not show as much
knowledge gain as those students tested in selected introductory courses offered
by other colleges at USU. Third, students who were in courses measured with
the criterion-referenced tests scored higher than those students who were in
courses measured with the standardized tests. Fourth, there was an inter-
action between the method of testing and the college offering the course. Last,
the students in geology and sociology courses tested with the criterion-referenced

test two months after the completion of the course showed achievement gains.
Conclusions

The data indicates that students in the introductory social science
classes tested do acquire knowledge by taking the courses. The knowledge
gained is more than might be expected by chance alone. The general intro-
ductory courses in political science and sociology are not duplications of high
school political science and sociology courses. These findings can he assumed
for the other five introductory social science courses ‘offered by the College of

Humanities, Arts, and Social Sciences too, due to the similarity of the courses.
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This can be further substantiated by the positive achievement gains made by
students taking similar introductory courses offered by colleges other than
the College of Humanities, Arts, and Social Sciences. The reliability of the
above conclusions is largely substantiated by the similarity in achievement ob-
tained from the students' performance on the tests given two months after the
completion of the course. The students in the two courses tested continued
to show positive achievement gains. Though the gains were not as large as
the gains at the completion of the courses, they were still more than would be
expected by chance alone. Thus even with the use of the criterion-referenced
tests, the gains in achievement were evident.

Though it was found that (1) the students in introductory courses offered
by other colleges at USU showed larger knowledge gains than the students in
the introductory social science courses, (2) the students in courses measured
by criterion-referenced tests scored higher than the students in courses mea-
sured with standardized tests, and (3) the interaction between the method of
testing and the college offering the course existed--this researcher would advo-
cate further investigation before these findings were accepted due to the large
gain shown in Geology 101 clags. This major deviation in gain score from the
other three courses appears to bias the use of the ANOVA statistic and casts

doubt as to the accuracy of the conclusions drawn from the findings.



Discussion

In discussing the results ¢ 1a conclusions of this research, a review of
the internal and external invalidity factors related to this research design
(Campbell and Stanley, 1963) is deemed important. Without such a review it
would be impossible to determine if change had occurred and if the change could
be generalized to the population considered. Before the internal and external
invalidity lactors related to this design are examined, however, the concept
of measuring change (rather than concentrating on final scores adjusted by
pretest scores) seems warranted.

Carl Berieter (Lord, 1963) describes three persisting dilemmas in the
measurement of change. The three are entitled (1) the overcorrection-under~
correction dilemma, (2) the physicalism-subjectivism dilemma, and (3) the
unreliability in validity dilemma. Only the latter dilemma seems to pose a
serious question to the use of change scores in this research.

The unreliability-invalidity dilemma "stems from the fact that high
reliability of change scores usually requires low test-retest correlations, with
the implications that in such a case the test may not measure the same thing on
the two occasions and the change scores will therefore be meaningless''
(Berieter, 1963, p. 20).

The dilemma becomes more clear when noticing the relationship of the
variables in the reliability formula (below) for the difference in scores on tests

x and y. In this equation r is the reliability of the difference between x and

x-y

Y rxy is the intercorrelation between the two tests, and T is one-half the sum



of the reliabilities of tests x and y (Gulliksen, 1950):
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A critical review of the reliability and correlation ratios will show

that the dilemma is obvious

in this study also.

Table 5. Correlation and reliability data relating to the unreliability-
invalidity dilemma

Correlations Reliability (KR 20) Reliability of the
COURSES Pretest/ Average of Pretest/ mean difference of
Posttest No. 1 Posttest No. 1 Pretest/Posttest No.1

POLITICAL

SCIENCE 111 . 66 +D8 .24
SOCIOLOGY 101 .70 .74 .13
GEOLOGY 101 . 60%* . 65%* - 12%%
ECONOMICS 200 .47 Fxx ik
#* Correlation of pretest/posttest No. 2
HE Reliabilities of pretest/posttest No. 2
dkE Test data not available with which to calculate reliabilities

Berieter approaches the dilemma by (1) providing a technique to reduce

the correlation while maintaining a relatively high reliability, (2) suggesting

that attributes be conceptualized independently of any instruments supposed to

measgure it (Jordan, 1960), and (3) suggesting the use of change scores only
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indicators of change without specifying the variable changed or the variable
causing the change.

Even with Berieter's discussion of the dilemma and his proposals to
the remedy the dilemma many researchers (Buethe, 1969; Glaser, 1968;
Roberts, 1969; Forehand, 1971; Dyer, 1970; Milton and Shoben, 1968;
Westland, 1971; Cronbach, 1963; Dyer, 1966; Manning, 1969; Ford, 1971)
still use change scores with which to measure variables in the academic setting.
Of course, the fact that these researchers used the change score method of
quantifying data does not make them any less suspect to the dilemma posed.

The major thrust of this research was to determine if change occurred
in knowledge acquisition and in what direction that change occurred. In this
respect, the approach agreed with one of Berieter's approaches (No. 3) to
the dilemma of using change scores. No attempt was made to identify the
independent variables functionally related to the change other than grouping
them under the title of the "effects of college introductory classes.' The
specificity of the tests to a large degree limited the measurement of change to
the effects of the introduction classes and ruled out the acquisition of more gen-
eral information which could be gathered outside the classrcom situation. As
to the labeling of the change as "achievement' gimply because the same ob-
jective test was used requiring factual knowledge responses, the Berieter argu-
ment poses some guestions. It is possible that the score on the first test
represented differences mainly in prior acquaintance with the course and that

the final test score represented learning ability in the subject.
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Thus, with one qualification, the labeling of change as "achievement"
rather than verbal aptitude or some other factor, the dilemma of unreliability
and invalidity can be resolved in this administrative study because of the im-
pressive past precedent of other researchers' use of the technique and the
special purposes to which change scores are used in this particular study,
primarily to measure change and its direction as measured by tests specific
to the course.
As previously mentioned, designs are distinguished in terms of internal
validity.
Experiments are more or less internally valid depending on
how well extraneous variables have been controlled by the researcher.
If extraneous variables are not controlled in the experiment, we can-
not know whether obgerved changes in the experimental group are
due to the experimental treatment or to an extraneous variable.
(Borg and Gall, 1971, p. 365)
In this research the dependent variable, though in question because of the com-
ments of Berieter, is "achievement" whereas the independent variable is the
introductory college course (specifically the introductory social science
courses offered by the College of Humanities, Arts and Social Sciences). The
eight factors relevant to internal validity will be discussed in relation to the
possible influence of other variables besides the introductory college course.
A factor important to assessing the measured change is the effects of
regression. This factor occurs most in test-retest situations with initially
low and high performance groups. It is doubted that the extremely high and

low scores represent ''true' scores and that on the second testing of the students

that these groups will regress toward the mean (Borg and Gall, 1971). Though
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the effect is usually discussed in terms of the error of measurement, "it is
more generally a function of the degree of correlation; the lower the correla-
tion the greater the regression toward the mean' (Campbell and Stanley, 1963,
p. 11). In relation to these two positions the regression effect does not appear
to have much bearing in this study as (1) an average cross section of college
students were tested, and (2) the correlations between the tests (below) were

not exceptionally low.

Table 6. Correlations between tests

COURSES Pretest/ Pretest/ Posttest No. 1/
Posttest No. 1 Posttest No. 2 Posttest No. 2
Economics 200 .47
Political
Science 111 . 66
Geology 101 .51 . 60 12
Sociology 101 .70 .70 .96

A second factor, history, or the specific events occurring between the
first and second measurements in addition to the experimental variable can be
dismissed as the time interval between the tests was too short (approximately
five weeks) for any other variable to have much effect. Only in the case of

political science did the increased news coverage of the 1972 presidential
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campaign seem a powerful external variable which could have influenced
achievement. If history had been a critical variable the delayed testing of
geology and sociology students would have shown an increase from the scores
of the posttest No. 1 but this did not occur.

Maturation, a third factor, does not seem to play a part in this study as
the time interval between the tests again was too short. All pretests and post-
tests (No. 1) were given in the normal class period and required no extra stu-
dent time compared to the regular class activities. Maturation would be more
likely to occur in a study taking several years to determine change. The
maturation factor did occur to some degree in the way the instructor presented
the tests to the students. Some professors used much more encouragement
during the final tests than they did in the pretest. This could account for the
higher performance on the final test, a maturation factor that was not con-
trolled in the procedure.

The factors of instrumentation and mortality appear to have little im-

pact on the data. In regard to instrumentation there were no changes in the
calibrations, observers, tests, or scorers while obtaining measurements. All
tests were objective in nature thus voiding any subjectivity to the grading. In
regard to mortality, all class statistics were calculated using only those
students who had taken both pretest and posttest. In some cases this meant
some students had to be removed from the calculations but this allowed for
comparability of such factors as correlation coefficients, reliability measure-

ments, and mean scores from one test situation to another within a subject
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area. The intact group was used in preference to the random selection of
volunteers not only because of the benefits it allowed for generalizability but
because it was expected that there would be less mortality using intact than
random volunteers (Beanblossom, 1969).

The effects of pretests on the performance of a posttest was uncontrolled
in this experiment. The entire class was given the exam rather than randomly
assigning a pretest to only half the students and giving the final test to all the
students. Thus, the pretest effects cannot be separated from the change
scores.

Selection has always been a crucial element when considering internal
validity. Selection bias occurred in using intact groups of students enrolled
for the courses. The composition of students in these intact groups was not as
representative of the students taking introductory courses at USU previous to
1972-1973 because of the new general education requirements making certain
core classes not mandatory. Students at USU now are allowed to select their
introductory courses in certain subjects thus bypassing the traditional core
course areas. The result is a more specialized, motivated student in certain
areas. This fact was clearly the case as the professors in political science,
sociology and geology all indicated considerable reductions in enrollments in
their classes over previous summer sessions. Though this fact supports the
validity (generalizability) it hinders the internal validity by selecting a group of
dedicated, motivated students. Comparability between classes may be impos-
sible, too, as different subject areas may attract a different caliber of student

as so often happens in the upper division courses. No control was established



for this variability due to differences in abilities of students taking each course
and may have a direct influence on achievement.

Several factors relevant to internal validity can interact to provide
threats to the effects of the independent variable. The interaction of testing
and selection introduces the concept of ceiling effect.

The ceiling effect means that the range of difficulty

of the test items is limited; therefore, the test does not

measure the entire range of achievement possible on the

dimension being measured. (Borg and Gall, 1971, p. 407)

A rule of thumb to test for ceiling effect (Diederick, 1956) is to determine if
the highest final score is 90 per cent correct and the average goes up only from

50 to 60 per cent correct. A chart is provided below to indicate how the four

evaluation instruments in thig study compared to such a rule.

Table 7. Index values for ceiling effect evaluation

TEST Highest correct Pretest X Pretest No. 1 Posttest No.2
on final test per correct as correct as correct as
cent of total per cent per cent of per cent of
possible possible possible possible

POLITICAL

SCIENCE 111 95% 70% 81%
SOCIOLOGY 101 84% 55% 70% 67%
GEOLOGY 101 86% 249, 68% 53%

ECONOMICS 200 64% 24% 41%




47

Only in the case of the political science test, Principles of Democracy

Test, Form A, does the ceiling effect seem to be of any consequence. This
can be directly attributable to the tests intended use at grades 9-12 and not at
the college level. The use of the percentage gain score to an extent will
weight gains in the upper limits more heavily and will provide some adjust-
ment for the ceiling effect on this test. It should be mentioned in relation

to percentage gain that although the percentage gain scores do not differ
drastically from the raw gain scores, the percentage gain scores provided a
valuable method for comparing the results of the different classes by normal-
izing the distribution of scores to some extent and adjusting for the ceiling
effect.

In conclusion, there are several factors of internal validity which were
not controlled and may account for some of the variability in the achievement
changes measured. These factors include maturation, testing, and selection.

External validity, or representativeness, is the other important factor
that must be discussed in order to determine the carryover which can be ex-
pected between the experiment and the related field situations.

As previously stated, of the 25 introductory social science courses
offered by these three departments, seven can actually be classified as basic
pre-requisite first term introductory social science courses. Therefore, the
two classes chosen from these seven represent slightly more than 25 per cent
of the courses that could be tested and consequently a rather large proportion

of the population being studied.
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Other factors enter into the discussion of the representativeness of the
sample. These may also add or detract from the sample's generalizability to

)

1e seven basic introduction courses in social science and even to the 25 lower
livision social science courses offered by the College of Humanities, Arts,

and Social Sciences. For ingtance, the courses which succeed the initial
introduciory course and which are not part of a sequence of course (i.e. num-
bered sequentially 101, 102, 103) seem to develop more complex ideas than the
initial course, The increased complexity may or may not result in larger or
smaller gains/losses in achievement. The results of this study, thus, do not
specify what the achievement might be in 100 or 200 level non-sequenced intro-
ductory social science courses following the initial sequenced introductory
courses.

Another factor affecting the generalizability from the two course sample
used in this study to the other introductory social science courses is that the
testing occurred in the 5-week summer session. This was a shortened time
period as compared to the normal 10-12 week long term. The lack of compar-
ability thus results in two areas: (1) the potential incomparability between
students in the summer session and the 9-12 week term in the fall, winter,
or gpring terms, and (2) the potential incomparability between the learning
that occurs in the shortened term and the regular length term.

In relation to this first area of concern, the students attending the
summer session and enrolled in the introductory courses appear to come from

the same population as those students attending USU during the fall, winter,
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and spring terms. Of the 12 students taking Sociology 101 and tested, three
left town at the end of the summer quarter, while the other nine students re-
turned to the campus for further study in the fall, 1973. Of the 13 students
taking Geology 101, all students were present for the fall quarter though two
refused to take the test in the fall. These two examples point out that the
students taking the introductory courses are not the graduate level population
which is typically associated with the transient group of students which common-
ly frequent the summer school sessions.

No data was collected on which to compare the subjects of this par-
ticular study on the basis of 1Q, GPA, major or sex, with students whe attended
the 9 month session of school (fall, winter and spring terms). There are some
speculations that summer school undergraduates differ in their motivation and
basic ability. The summer session might include those highly motivated
students who want to get through college in three years or those students who
were unable to pass, complete or take the course in the normal 9 month session.
It seems to this researcher that the performance of the above named groups
would offset (counter balance) each other when using the overall class mean
achievement score.

A second factor related to a shortened term is the effect it might have
on achievement. Mangham (1971)

. revealed that neither the high ability group nor the low
ability group showed a significant difference in its academic per-
formance under the semester and quarter systems. . . there was
evidence that the majority of students in each group preferred the

quarter system. It appears that they favored the quarter system
because they liked the increased pace and greater pressure which



they experienced under this system. Apparently it seemed
less drawn out and less boring. (p. 3296)

Another study (Monik and Stalling , 1971) reports :

. . . that moderate variations in test frequency do not
significantly affect the college students' learning. . . the student
does not need many cues to discern the type of learning required
by a course, and that if his learning is being measured by "hourly"
and final examinations, frequent quizzes are of little importance to
his learning once he knows what will be demanded of him. (p. 187)

These two studies indicate that the shortened term may have little negative
effect on the performance of the students in college, but quite the contrary,

it may have a positive effect.

Two additional comments in relation to the interaction of selection and

the experimental treatment as a factor of internal validity are needed. First,

the discussion thus far should make it clear that the achievement gains in the
two social science courses sampled cannot be used to infer achievement in non-
social science courses (i.e. Introduction to Novel, Enjoying Music, or Intro-
duction to Short Story) offered by the College of Humanities, Arts, and Social
Science. Second, the two social science courses may serve as an adecuate
sample to indicate achievement in social science courses offered by depart-
ments in colleges other than the College of Humanities, Arts, and Social
Sciences (i.e. Economics and Psychology). This assumption is somewhat
substantiated by the achievement results in Economics 200 shown in this
research., Students in economics showed achievement gains after one term of
study. Even though the gains were not as great as the gains in the two social
science courses offered by the College of Humanities, Arts, and Social

Sciences, they were significant.
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A second factor of external validity is the interaction of testing and the

dependent variable. This factor was uncontrolled in this experiment. Typi-
cally a pretest would not be given to students taking a course at college though
there are exceptions to this rule. Considering the former to be the case in
most instances, the effects due to the pretest make generalizability to the
normal classroom situation impossible.

A third factor, is the reactive effects of experimental arrangements.

The built in biases of using intact groups and professors who were a bit
skeptical of the use of the data provided some uncontrolled effects of the
experimental treatment. Several professors prefaced the pretest with derision
yet they spent considerable time encouraging the students to do well on the post-
test. The students knew that they were part of an experiment that was in
addition to their normal requirements. The fact that no remuneration (i.e.
money or grades) was given for student participation and that only 6 of 48 stu-
dents in geology, sociology, and political science dropped out for one reason or
the other, appears to evidence that the students were seriously concerned with
the experimentation. This situation approximates the type of participation one
might expect in a normal testing situation. If extra credit for testing would
have been given, the situation would have been a closer approximation to the
normal classroom.

The fourth factor of external validity, the multiple treatment inter-

ference, occurs only in experimental designs exposing the subject to more

than one experimental treatment, and thus is not relevant to this study.
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In summary, the findings of this research can be accepted within the
framework of the limitations mentioned. The limitations of using change
scores is not as serious a limitation in this study as it might be in other
studies using change scores. Using change scores to determine change and
the direction of the change is the proper use of change scores. Though label-
ing the change "achievement' can be questioned, the specificity of the test in
relation to the course content and the factual, objective nature of the tests
seemed to obviate the classification of test behavior as "achievement. '

The primary limitation in terms of evaluating change appeared to be
the failure to control for the effects of the pretest--using the same test for
pretest and posttest. Other than this one factor, the use of percentage gain
scores and the specificity of the tests nullified the effects of the other factors
of internal invalidity pretest-posttest design to measure change.

The amount of generality of the findings seems limited to the achieve-
ment of students in the seven introductory social science classes offered by
the College of Humanities, Arts, and Social Sciences. Generality of achieve-
ment gains to other introductory courses offered by colleges other than the
College of Humanities, Arts, and Social Sciences seems warranted though that
objective was not the primary purpose of this research. The generality to
students taking these introductory courses in other terms seems accurate de-
spite the use of summer session students and the shortened term (5 weeks).
The use of pretest and the variability in the motivational techniques of the
teachers in preparing the students to take the tests appear to be the two

limiting factors to generality in the college classroom situation. Both could
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have been controlled and will be discussed in the recommendation section
below.

Within the limits mentioned above, this researcher concludes that the
data of this study suggests that the introductory social science courses offered
by the College of Humanities, Arts, and Social Science do increase the achieve-
ment of students taking such courses. Recommendations for further studies

are presented below.

Recommendations

1, The same study could be replicated using a test composed of a sampling
of questions from each of the four tests in this study.

2. The same study could be replicated using a design which allows the
pretesting effect to be isolated.

3. The same study could be replicated using students attending these
introductory social science courses during the normal 9-week session.

4. The same study could be replicated using social science courses offered
by other colleges with which to compare the social science courses

offered by the College of Humanities, Arts, and Social Sciences.
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USU STUDY OF THE VALIDITY OF AWARDING CREDIT BY
EXAMINATION IN ENGLISH COMPOSITION

A random selection of 24 students from each of the five groups designated be-
low took part in this study:

1. Adv. Place. 1971-72 USU freshman students who received a score
of 3, 4, or 5 on the Advanced Placement test in English Composition.

2. CLEP Cr. 1971-72 USU freshmen students who received credit for
freshmen English by scoring 450 or more points on the CLEP
General Examination in English Composition.

3.. CLEP Waiver 1971-72 USU freshmen students who waived the
Freshmen English requirement by scoring from 390-449 points on
the CLEP General Examination in English Composition.

4. A-B (F.E.) 1970-71 USU freshmen students who received credit for
three quarters of Freshmen English, and whose Freshmen English
grade-point-average was from a "B' to an "A'".

5. C-D (F.E.) 1970-71 USU freshmen students who received credit for
three quarters of Freshmen English, and whose Freshmen English
grade-point-average was from a "D'" to a "C".

All five groups of students took the CLEP subject examination in English Compo-
sition, which consists of a 90 minute objective part and a 90 minute essay part.

The cbjective part of the test is machine scored and designed so that an individ-
ual can receive a score of from 20 to 80 points.

Each of the essays was graded by three members of the USU English Department.
An individual could score from 1 to 12 points ("F' to "A") on one essay. In

this analysis, the grades of the three essay graders were summed giving each
individual one essay score which could range from 3 to 36 points.

The figures below show the mean and standard deviation (S.D.) each group
received on each part of the examination:
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OBJECTIVE ESSAY
MEAN S.D. MEAN S.D.
Adv. Place. 55.38 7.35 Adv. Place. 17.17 6.74
CLEP Cr. 51,83 8.83 CLEP Cr. 13.88 5.90
A-B (F.E.) 48.12 8.11 A-B (F.E.) 13.42 5.99
CLEP Waiver 41.62 6.36 C-D (F.E.) 11.25 4.23
C-D (F.E.) 39. 92 5.93 CLEP Waiver 10.88 5.09

Differences between all of the group means are shown below. Those which are
significant are marked with asterisks and are also specified individually. One
asterisk indicates that we can say with a probability of .95 that the means of

the populations from which the samples were drawn are different. Two asterisks
indicates that we can say with a probability of .99 that the means of the popu-
lations from which the samples were drawn are different.

_ o 9B._I_ECTIVE ., oo o
X Xi-X5 Xi-X4 Xi-X3 Xi-X2
1. Adv. Place. 55.38 15.46%* 13. 76%* 7.26%* 3.55
2. CLEP Cr. 51. 83 11,91 %* 10, 21%* ;P |
3. A-B (F.E.) 48.12 8.20%* 6. 50%
4. CLEP WAIVER 41.62 1.70
8, C-~D (F.E.) 39, 92
_ o _ EssAy o
X Xi-X5 Xi-X4 Xi-X3 Xi-X2
1. Adv. Place. 19,17 6. 29%¥ 5, 92%* 37D 3.29
2. CLEP Cr. 13.88 3.00 2.63 .46
3. A-B (F.E.) 13.42 2.34 2,17
4. C-D (F.E.) 11,25 37

CLEP WAIVER  10.88

w



The following comparisons were signficant:

OBJECTIVE
Adv. Place. vg C-D(F.E.) 15.46%*
Adv. Place. vs CLEP Waiver 13.76**
Adv. Place. vs A-B(F.E.) 7.26%*
CLEP Cr. vs C-D (F.E.) 11.91%=*
A-B (F.E.) vs C-D (F.E.) 8.20%*

A-B (F.E.) vs CLEP Waiver 6.50%

* .95 probability (Tab. Value
*#, 99 probability (Tab. Value

5.84)
7.02)

ESSAY
Adv,.Place. vs CLEP Waiver  6.29%*
Adv.Place. vs C-D (F.E.) 5.92%*
* .95 probability (Tab. Value = 4.59)
#%, 99 probability (Tab. Value = 5.51)

The correlation (r) between the ob-
jective and essay parts of the test
was . 56.

No significant difference on others
measured between groups.
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