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CHAPTER I. INTRODUCTION 

There are many technological trends in society that are 

promoting an academic revolution within the institutions of 

higher education. Not only is knowledge in the sciences dou

bling every ten years, but in every field knowledge is grow

ing in unprecedented proportions. The knowledge explosion 

and the individuals' desire for knowledge has produced a very 

rapid rate of technological and sociological change. Techno

logical innovation, occupational reorientation, the changing 

work week, population growth, mobility, environmental problems, 

and many similar problems and innovations daily affect society 

and its educational system. These contemporary trends of soci

ety have special implications for, and have special effects on, 

the philosophy of general education in institutions of higher 

education. 

Need for the Study 

The knowledge explosion has created many problems in gen

eral education within institutions of higher education. The 

general education professor is often frustrated at the rate 

which educational knowledge has increased in breadth, F or as 

David Norton Smith saysi 

General education implies breadth of experience. ... 
It is breadth of experience, if anything, that is 
going to provide an opportunity for individuals 
to learn to think, to become educated men, (49, 
p. 155) 
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At the same time, American colleges and universities have 

attracted a growing heterogeneous student populace. Students 

are coming to the campuses with a variety of past knowledge 

and experiences. Yet, too often, the typical general educa

tion ideal has been conceived as a definable body of knowledge 

and information that should be disseminated to everybody (49, 

p, 160), This procedure is not only inefficient and uneconom

ical, but has in some instances developed into ideological or 

literal battlegrounds as a result of student dissatisfaction 

(37, p« 4), 

Statement of the Problem 

From the foregoing paragraphs, it appears that a dichotomy 

has developed. This dichotomy has become a particular problem 

of concern within general education courses which are designed 

to impart an understanding of the sociological implications of 

the rapidly expanding technology in this society. On one hand, 

the general education educator desires to establish a breadth 

of common knowledge and understanding within every student. 

The student, on the other hand, desires the instructional pro

cess to be as individualistically relevant as possible - rele

vant in terms of both his achievement level and his interest. 

Thus, the problem was to develop and test an instructional 

method that would provide greater individualistic redevance for 

the student without placing extra demands on the instructor. 

For as James G. Rice statesi 
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There is no question but that higher education 
must continue to search for ways of organizing 
the student's educational experience so as to 
achieve more effective and mora economical 
education. (47, p. 315) 

Purpose of the Study 

The general purpose of the experimental study was to 

investigate the relative merits of what appeared to be a more 

flexible and efficient method of instruction for multi-section 

general education classes. 

Objectives of the Experiment 

Specifically, the objectives of the experiment were to 

ascertain: 1) if the experimental treatments or their inter

actions had a significant effect on the achievement level of 

students, 2) if selected independent variables had a signif

icant relationship to the achievement level attained by stu

dents, and 3) what factors or student characteristics seemed 

to have a causal effect on the achievement level of students 

within the prescribed general education course used in this 

experiment. 

The reader will find these general objectives refined 

and stated in the form of statistically testable hypotheses 

in Chapter IV. 

Setting 

The experimental study was conducted within a general 
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education course in the School of Industry at St. Cloud State 

College, St. Cloud, Minnesota, St. Cloud State College is a 

multi-purpose public supported four year institution with a 

student body of about 10,000. It offers undergraduate and 

graduate programs of study under six schoolsi 1) the School of 

Liberal Arts and Sciences, 2) the School of Business, 3) the 

School of Education, A) the School of Fine Arts, 5) the School 

of Industry, and 6) the Graduate School. 

Within the School of Industry, there are two departments; 

1) the Department of Industrial Education, and 2) the Depart

ment of Technology, Listed under the Department of Industrial 

Education is the general education course that was used in this 

experiment. This course. Modern Technology and Civilization -

Industrial 192, is described as follows: 

Analysis of contemporary technology and its effects 
on man and society. Special emphasis is placed on 
change created by technology, as well as such topics 
as modern industrial structure, the labor force, 
leisure, automation and the resulting social conse
quences. A credits. (AB, p. 93) 

In partial fulfillment of the general education require

ments of the baccalaureate degree, every student must select 

three of the following four coursest 1) Regional Human Geogra

phy, 2) Historical Studies, 3) General Psychology, or A) Modern 

Technology and Civilization. 

Limitations and Scope of the Experiment 

The population of the experiment was limited to students 

of St. Cloud State College who were enrolled in three common 
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hour sections of the general education course Modern Technology 

and Civilization during the spring quarter of 1972. St. Cloud 

State College represents what perhaps can be classified as an 

average cross section of the student populace for a state col

lege within the state of Minnesota and the midwest that have 

similar environmental factors and admission policies. 

The course, a general education course, can be considered 

to be typical in regard to the instructional methods and prob

lems associated with other general education courses. There

fore, the results of this study are expected to have some basic 

implications for the average general education course within 

similar institutions within the midwest. The study may have 

implications beyond St. Cloud State College, the state of Min

nesota, and the midwest if the background and the instructional 

environment of the student populace is similar to that of St. 

Cloud State College. 

Assumptions 

For the purpose of the experiment,' the following assump

tions were made* 

1. The scores received by students on the phase achieve
ment examinations that were developed were valid and 
satisfactory measures of achievement. 

2. The data collected by the Student Course Evaluation 
Questionnaire provided a valid indication of student 
course perception. 

3. The composite score of a student's ACT score, high 
school percentile rank, and college grade point aver
age was a valid and satisfactory measure of the stu
dent's past performance. 
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4. The composite score of a student's age and the num
ber of quarters of higher education completed was a 
valid and satisfactory measure of past experience, 

5. The responses on student questionnaires concerning 
demographic and other data were accurate. 

6. The rotation of the instructors through the control 
and experimental treatments eliminated instructor 
bias and differences. 

7. The factors not considered in the experiment were 
not of a significant nature. 

Definition of Terms 

In order to clarify the meaning of the various terms used 

in the study, the following definitions were made: 

Industrial 
192 

The general education course Modern Technol
ogy and Civilization taught at St. Cloud 
State College, St. Cloud, Minnesota, It was 
composed of three independent instructional 
phases. 

Phase or 
Replication 

Instructional 
Unit 

Major Unit 

Minor Unit 

Primary Phase 
Examination 

Second Chance 
Achievement 
Examination 

Standardized 
Scores 

One of the three divisions of Industrial 192, 
Each phase was composed of.14 instructional 
units — 6 major units and 8 minor units. 

An instructional presentation on a designated 
topic that was one class period in length. 

An instructional unit that was rated as most 
important by the Instructor Unit Importance 
Questionnaire (Appendix A). 

An instructional unit that was not rated as 
most important by the Instructor Unit Importance 
Questionnaire (Appendix A), 

The first examination administered to the stu
dent in each of the three phases. 

The examination administered to the student 
who desires to have his achievement level re
evaluated within each of the three phases. 

All standardized scores in the study were Z 
scores with a mean of 500 and a standard dev
iation of 100. 
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phase The treatment within each phase that allowed a 
Achievement student to be reevaluated by an optional second 
Treatment chance achievement examination. 

Control The group of randomly assigned students who were 
Group not allowed to participate in the experimental 

individual unit preference treatment. 

Experimental The group of students who by random assignment 
Group received the individual unit preference treat

ment explained in Chapter III, 

CGPA College grade point average 

ACT American College Testing Program 

Organization of the Study 

The textual report of the experimental study was organ

ized into six chapters. Chapter I was structured to provide 

the reader with the necessary introductory information. The 

information included the need for the study, statement of the 

problem, purpose of the study, objectives of the experiment, 

setting, limitations and scope of the experiment, assumptions, 

and definition of terms. 

Chapter II was devoted to a review of general education 

literature pertaining to the philosophy and topic of the ex

periment. 

Chapter III provides the reader with the specific details 

of the experimental procedureo Included in the chapter were 

topics which relate to developing the instructional paradigm, 

the experimental design, the treatments, the implementation 

of the experiment, measurement instruments, treatment of the 

•data, and the statistical analysis procedure. 
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The findings of the study are reported in Chapter IV. 

Included in the findings are the topics of sample validation, 

treatment analysis, independent variable analysis, and achieve

ment analysis. 

Chapter \l synthesizes and makes recommendations for fur

ther study in a discussion chapter. 

Included after the last chapter (Chpater M i t  Summary) are 

a bibliography, acknowledgements, and fourteen appendixes. 
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CHAPTER II. REVIEW OF RELATED LITERATURE 

This review of literature has the purpose of presenting 

the historical development of general education and some of the 

contemporary trends that have been the outgrowths of its devel

opment. 

The Historical Development of General Education 

The development of the ideals of general education can 

be traced to the ancient educational philosophy of the Greeks. 

The educational schools of Plato and Aristotle fostered the 

entire range of philosophy known to us today ( 4 , p. 522). 

Through the passage of time, a fixed body of knowledge filtered 

through the Middle Ages, Renaissance, and Reformation, This 

body of knowledge was the "immutable truth," and it was to be 

absorbed without criticism or question by every student (10, 

p. 13). 

When the colonial colleges were established in America, 

this basic philosophy was dominant. By the time of the Rev

olutionary War, all nine of the colonial colleges were dedicat

ed to a program of general-liberal education ( 4 , p. 522). 

Even though this dogmatic approach was firmly implanted in 

American higher education, such men as Benjamin Franklin and 

Thomas Jefferson began to promots and advocate a practical 

parallel curriculum to supplement the general-liberal cur

riculum ûf education. Reaction against the practical or 

parallel approach were strongly expressed by the Yale Report 
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of 1828, This report was probably the most influential pub

lication in the whole history of American higher education 

between the Revolutionary and Civil Wars. As a throughgoing 

defense of the traditional American college, the report de

clared that the aim of college was to lay a general founda

tion common to all the professions (10, p. 103). 

Yet, many historians have felt that this report was* 

out of harmony with the needs of the day, the de
sires of students and prospective students, and the 
requirements of a rapidly changing society, ,,, 
More and more students and their parents demanded 
an education which was in some large measure voca
tional. Employers insisted that the colleges serve 
the nation by providing practical training. The 
demands were irresistible. ( 4 , p. 523) 

Colleges being specially or partially dedicated to spec

ific purposes began to increase markedly during the nineteenth 

century. The first separate and distinct technical school, 

Rensselaer Polytechnic Institute, was established in 1825 and 

the technical movement was on its way. The Morrill Act of 

1862 and the influence of the German gymnasium added fuel to 

the technical surge (10, p, 64), 

With the rapid growth of knowledge and the increasingly 

complex demands of the growing industrialized society of the 

United States, a marked proliferation of college courses pre

vailed, The use of the elective system allowed students to 

select courses almost at random. The college education be

came to resemble an intellectual cafeteria with no guiding 

principles for unity. As a result, a common background was 
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not being provided for the college graduate. 

In a university of 14,000 students with a curricu
lum of 2,000 courses and the free elective system 
operating, the chances against any two students 
taking the same pattern of courses were astronom
ical. Husbands and wives who attended the same 
liberal arts college frequently found that they 
had taken only one or two courses in common out of 
a four-year curriculum. The results of such a 
system of education were doctors who could scarcely 
communicate with their patients, engineers who had 
no feeling for the arts-training of their wives, 
and psychologists who could not understand socio
logists even in common conversation. (39, p, 5) 

Thus, the educational system of higher education in the 

United States was producing men who were highly specialized 

technologically, but very narrow sociologically. Very lit

tle time was devoted to those functions of life that were 

not of a vocational nature. To ameliorate these and other 

undesirable conditions, the twentieth century saw a series of 

reforms collectively known as the general education movement. 

Early prototypes were created as early as the post-
World War I period with John Erskine's course at 
Columbia. The 1930's saw a few more innovations as 
Robert Hutchins caused a revamping of the College 
at the University of Chicago, as Floyd W. Reeves 
carried the Chicago ideas to the University of Flor
ida, as W. W. Charters led the establishment of a 
general education program at Stephens College, and 
as Alexander Meiklejohn tried a bold experiment at 
Wisconsin. It was in the I940*s, however, that the 
general movement really began to gain acceptance as 
a possible solution to the educational ills every
where apparent. These programs as they developed 
varied from each other in important regards. They 
each developed out of indigenous conditions and re
flected the diversity that is American education. 
Hcui-evar, the main current of development demonstrat
ed sor.'.a common elements which can be called charac
teristic of general education. (39, pp. 5-6) 
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A concluding statement that perhaps can best sum up the 

general philosophy behind the historical development of general 

education is measurably expressed in the following lines extract

ed from the report of the President's Commission of Higher Edu

cation in 1947. 

A society whose members lack a body of common experi
ence and common knowledge is a society without a 
fundamental culture; it tends to disintegrate into 
a mere aggregation of individuals. Some community 
of values, ideas, and attitudes is essential as a 
cohesive force in this age of minute division of 
labor and intense conflict of special interests. 
The crucial task of higher education today, there
fore, is to provide a unified general education for 
American youth, ... "General education" is the term 
that has come to be accepted for those phases of 
nonspecialized and nonvocational learning which 
should be the common experience of all educated men 
and women. General education should give to the 
student the values, attitudes, knowledge, and skills 
that will equip him to live rightly and well in a 
free society. (45, pp. 47-49) 

Contemporary Trends in General Education 

The preceding brief historical review of general edu

cation established the background upon which the philosophy 

of general education developed. General education has come 

to stand for the common background that most institutions of 

higher education feel every student should possess. As Lewis 

B. Mayhew statesi 

The general education component of the curriculum 
should be viewed as providing a common set of experi
ences. (36, p. 71) 

This philosophy has been so widely accepted that Edward B. 

Black states* 
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General education has become, at almost all Amer
ican colleges and universities, an intellectual 
experience, looking to a certain fundamental under
standing and awareness in the major divisions of 
learning, especially for the non-major. (4, p. 530) 

Although the implementation and acceptance of this philos

ophy has been almost universal among colleges and universities 

in the United States, it has not been without problems and pres

sures for change. Many of these problems and pressures for 

change stem from the fact that American colleges and universi

ties have attracted a growing hetrogeneous student populace. 

Students are coming to the campuses with a variety of past knowl

edge and experiences. 

Fewer than two million students were in American 
colleges and universities in 1945, the figure grew 
to three and one-half million in 1960 and in 1970, 
stood in excess of seven million. Not only are more 
young people in college, but an increasing propor
tion of young men and women are completing high 
school and going to college. ... 

Students coming to college, however, have changed 
as a casual glance around the contemporary campus 
will document. Still, changes obvious to the eye 
may obscure less obvious but more significant changes. 
Although students may be brighter than earlier gener
ations of college students and come from better sec
ondary schools, the range of abilities from highest 
to lowest has never been as great. It is also obvious 
that today's college student tends to be more soph
isticated, more urbane, more aware of the social en
vironment in which he lives and less bound by trad
itional values and ideologies of his predecessors. 

Just as there has been a general weakening of 
standard orthodoxy and a growing diversity and hetro-
geneity in value systems in society at large, the 
college campus has become more pluralistic. Societal 
trends have been exacerbrated by the entry of new 
student populations not previously served by higher 
education, (29, p, 5) 

In attempting to understand the expanding pressures within the 
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general education curriculum, it is necessary to realize the 

diversity of the contemporary clientele which higher education 

is now serving. In part, it is from this diverse clientele 

that the complaint of the lack of instructional relevancy in 

general education stems. The lack of contemporary instruction

al relevancy seems to be the underlying well-founded complaint. 

For as Stanley Ikenberry indicates; 

general education programs have remained essentially 
the same. Along related lines, the techniques of 
college instruction have not changed greatly, ... 
Those changes that have come about in general edu
cation have been for the most part token or surface 
changes. (29, p, 5) 

The problem of relevancy is not a unique problem of gen

eral education. A study released by the Carnegie Commission 

in January of 1971 indicated that relevancy seems to be a 

major concern through the undergraduate curriculum of higher 

education. In that study, it was indicated that while 70 per

cent of the students surveyed agreed that most students were 

satisfied with their education, 90 percent of these very same 

students wished that course work would be more relevant to 

contemporary problems (27, p. 1). 

General education has not only received criticism for 

lack of instructional relevancy, but has also received other 

numerous related criticisms. In 1954, Lewis B. Mayhew and 

Paul Dressai concluded after visiting eighty colleges and 

universities that, with a few notable exceptions, classes and 

courses in general education were routine lecture presentations 
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of material already available in textbooks, and that students 

were not particularly interested in what was being said (20, 

p. 3). In a more recent survey conducted in 1968, it was found 

that seniors at the University of Massachusetts recommended to 

change seven out of eight of the core requirements of general 

education (3D), 

The feelings of students toward courses in general educa

tion are also expressed by other authors. James Harvey in a 

review for the ERIC Clearinghouse on Higher Education commented 

that students view general education courses as "arbitrarily con

ceived, boring, and poorly taught" (27, p, 1). R, S, Morrison 

noted in his study that while students do not find particular 

vocational or professional relevance in general education pro

grams, neither do they find experiences that provide them with 

a sense of personal value or meaning (42), 

It would appear that students who lament the irrelevance 

of curriculum are aware of how little the programs consider 

fundamental needs of young people at the college state of de

velopment. Surely, it is time for institutions to use this 

information to appraise their work and adapt it to the service 

of their constituents - the students. 

Yet, since the early 1960*S, there has been a momentum for 

change that has been steadily increasing. Today, the whole 

framework of educational goals, curricula, methods, and evalu

ation is undergoing revision (59, p. ix). 
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There is a growing self-consciousness in Amer
ican colleges and universities as serious attempts 
are made to understand and cope with the expanding 
pressures for change. One of the prime targets for 
change is the college curriculum and the bull's eye 
on that target is general education. (29, p. 3) 

Today, partially in response to the strong pressures from 

students, the typical general education program has evolved 

from the concentrated emphasis of general education in the first 

two years of college into the distribution approach fostered 

by Harvard. This approach not only spreads the general educa

tion requirements throughout the four year college program, 

but it allows the student to select from a number of broad clas

sifications of knowledge a certain number of credits to meet 

the general education requirement. 

Beyond this approach, the contemporary emphasis of general 

education is and has been shifting from the group or subject ap

proach to placing more emphasis upon the individual, including 

his needs, his capabilities and his personal preferences. It 

has long been the goal of education to make the educational 

process more fully fit the needs of the individual learner (22, 

p. 27). As early as 1925, W» C, Reavis wrote* 

The desirability of individualizing instruction is 
no longer questioned by anyone. The objectives to 
it are concerned chiefly with the application of 
the theory to classroom conditions. (46 , p. 49) 

Individualization has been noticeable in certain institu

tional contexts in higher education for many years. In courses 

such as practice teaching, music performance, or the doctorial 

thesis, it is obvious that the individualization process is a 
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necessity. In recent years, however, there have been efforts 

at individualizing courses that traditionally have been taught 

to a large number of students — typically the general education 

courses (58, p. 312). 

Noted educators have long stressed the need to reform gen

eral education to provide for more individualism. Joseph Axel-

rod states; 

The time has come for us to concentrate our efforts 
on developing the individual student. (3, p. 12) 

He continues by noting the need for reform by indicating; 

General education has been defined on occasion as 
what remains after the content of courses is for
gotten or is out of date. (3, p. 13) 

Lutian Ulootton promotes the need for individualistic relevancy 

by writing: 

The student should have available a "cafeteria" of 
many types of learning experiences from which he 
may select a menu according to his immediate objec
tives or chosen profession. (61, p. 227) 

Paul L. Dressel furthers this philosophy and also indicates 

the need for commonality by stressing that; 

General education courses should be planned for 
breadth and to be equally suitable for all students. 
(19, p. 83) 

In the ideal, individualized instruction is a process which 

has the objective of providing a unique program for each student. 

Yet, because of practical limitations of the resources of the 

educator's time and ability and of the student himself, the 

ideal perhaps will never be realized. Therefore, individualiza

tion becomes a compromise in the form of differentiation or 
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diversification (56, p, 1), As Von Haden and King indicate; 

The objective of individualization is to take into 
account all the differences that exist in body chem
istry, experimental background, specific interests, 
purposes, personal needs, and learning skills and 
styles among children. Having identified these dif
ferences, the teacher strives to offer unique learn
ing experiences to provide for this perplexing diver
sification. In reality a teacher cannot be 
an "individualized" teacher; he can only try to pro
vide optimum conditions for an "individualized" learn
er, (56, p. 1-2) 

Individualizing instruction can take the form of educa

tional retesting. Educational retesting is a testing system 

which allows the individual student to be reevaluated in his 

attempt to achieve the results he desires. Testing should be 

employed to assess teaching accountability rather than to cat

egorize students. It is a desirable step toward individualiza

tion to allow a student to be reevaluated without penalty if he 

performed poorly the first time. As G. Kerry Smith states; 

Perhaps the most important assumption underlying a 
faith in the predictive value of test scores is that 
a student's grade point average reflects what he has 
learned. Indeed, the concept of flunking students 
is based on the assumption that students who get low 
grades are not profiting from their educational 
experience. There is, however, little evidence to 
support this assumption, and some recent evidence 
actually contradicts it. (50, p. 104) 

In everyday life, the United States has developed testing 

programs for almost everything. There are standardized exam

inations for occupational application, certification standards, 

educational entrance, and a variety of other purposes. Yet, 

these examinations usually have a retesting option which allows 

the individual to be retested in an attempt to achieve a 
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satisfactory or a higher level of achievement. This procedure 

is not a typical procedure within courses of higher education. 

However, one system operating on this basic principle is in 

operation at Iowa State University, Ames, Iowa. This system 

is being used in a general education course and is called the 

Biology 101 Phase Achievement System (17), 

This phase achievement system: 

has been developed to introduce a change in the basic 
philosophy of how information might be provided to 
students, and how the students knowledge might be 
examined. It does not imply any changes in the course 
content, nor does it provide for changes in grading 
philosophies I although both of these will vary some
what from what most students have experienced tradi
tionally. (17, p. 1) 

This type of system differs from the traditional college 

lecture type course in the following ways: 1) the subject mat

ter is subdivided into phases which are arranged in a logical 

sequence of discussions; 2) the student is supplied with a de

tailed list of objectives covering the phases; 3) testing covers 

each phase separately; 4) a student may retake the phase exam

inations; and 5) the student may complete the course in less than 

a quarter (17, p. 1), 

The philosophy of the phase achievement system is to pro

vide a more flexible program of learning for individual students. 

Students are also not required to compete among themselves for 

grades, since through reexamination they can achieve whatever 

level they desire regardless of what other students have done. 

The intent of this approach is to: 
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place the emphasis on learning rather than competing. 
Students with good backgrounds need not waste time 
repeating what they already know, and students with 
lesser backgrounds can take the time necessary to 
insure success. PAS [phase achievement system] 
places the responsibility of earning a grade on the 
student. The instructor is a resource, not the only 
one to be exploited to the fullest extent in an academ
ic sense. The student then must attempt to achieve 
the grade he desires by meeting the standards that 
have been set. (17, p. 3) 

Summary 

In summary, the trend of general education within institu

tions of higher education seems to be moving to merge the general 

education philosophical ideal of "commonality** with the flexi

bility of "individualism," It would appear that a general edu

cational model with this dualistic framework is needed to pro

vide selective alternatives in which the student would be guided 

through a decision-making process to enable him to become a bet

ter informed, concerned, and functional member in his society. 



www.manaraa.com

21 

CHAPTER III. METHOD OF PROCEDURE 

The chapter provides the reader with a detailed descrip

tion of the procedures followed in implementation of the 

experiment. There are seven major divisions within the chap

ter which deal with; 1) developing the instructional paradigm, 

2)- the experimental design, 3) the treatments, A) implementa

tion of the experiment, 5) the measuring instruments, 6) treat

ment of the data, and 7) the statistical analysis. 

Developing the Instructional Paradigm 

The development of the instructional paradigm was based 

upon the underlying purposes of the study. To reiterate, the 

general purpose of the experimental study was to investigate 

the relative merits of what appeared to be a more flexible and 

efficient method of instruction for multi-section general edu

cation classes. 

With the above guidelines, the instructional staff of 

Industrial 192 met to refine and modify this investigator's 

basic concepts and ideas. The course outline was analyzed and 

divided into three distinct phasest the development of tech

nology, American industries, and the sociological implications 

of technology. Within each phase, fourteen units were iden

tified that most adequately met the general objective for the 

course. The fourteen units were then organized around a cen

tral theme into two groupings of seven units each. 

The following day, thirteen instructors were individually 
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interviewed to have them select three units within each of the 

seven unit groupings that they felt were the most important. 

The complete interview schedule and results can be found in 

Appendix A, Through the selection process, the units were 

ranked by the number of votes they received. The single tie 

score between a third place and fourth place ranking was decid

ed by this researcher. 

These units which obtained a ranking of third or higher 

were classified as major units and the units which obtained 

a ranking of fourth or lower were classified as minor units. 

The units were then assigned to the instructional paradigm 

shown in Figure 1. The order of instructional presentation 

within the major and minor unit classifications were in some 

instances rearranged in order to maintain good instructional 

continuity. Since the major units were classified as more im

portant, these units were repeated to provide more of an op

portunity for the student to obtain instruction in these units. 

When viewing the paradigm, the reader should note that 

it depicts only one of the three phases of the complete course 

model. It should also be noted that the instructional paradigm 

requires the availability of two classrooms and two instructors 

during the same class period. 

The paradigm provided the student the opportunity for indi

vidualized unit instructional preference, that is, the student 

had the opportunity to attend the instructional session that he 

felt was the most relevant on that day. Thus, the student had 
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Group One Units Group Two Ur 

Instructor minor major major major major major minor minor n 
and unit unit unit unit unit unit unit unit 

Room 1 7 1 2 1 2 3 4 5 

Instructor major minor minor minor major minor major major r 

and unit unit unit unit unit unit unit unit 
Room 2 3 4 5 6 3 7 1 2 

Figure 1, One phase of the experimental instructional parad: 
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Group One Units Group Two Units 

Inor major major major major major minor minor minor major primary secondary 
nit unit unit unit unit unit unit unit unit unit phase chance 
7 1 2 1 2 3 4 5 6 3 exam exam 

ajor minor minor minor major minor major major major major primary secondary 
mit unit unit unit unit unit unit unit unit unit phase chance 
3 4 5 6 3 7 1 2 1 2 exam exam 

ne phase of the experimental instructional paradigm 
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the opportunity to selact ten of the fourteen instructional 

units within each phase for classroom instruction. 

Although the paradigm did not reduce the time spent in 

the classroom by the individual instructor, it did reduce the 

number of instructional preparations from ten to seven. It 

also increased the breadth of instructional coverage within 

each phase from ten to fourteen units. 

As pictured in the instructional paradigm shown in Fig

ure 1, the student was afforded the opportunity for phase 

achievement. If a student was dissatisfied with his achieve

ment on the primary examination, he could elect to be retested 

in each phase a second time. The second chance examinations 

were administered according to a set schedule outside of the 

normal class time, (See Administration and Standardization 

section of this chapter). 

The Experimental Design 

The experimental design selected for the experiment was 

a split-plot factorial 22,32 design. The reader who is un

familiar with this type of design will find further information 

on the topic in Kirk (31, pp. 245-318), According to the des

ignation of the design, the numbers before the dot stand for 

the levels of the between-block treatments (A and C)j the num

bers after the dot stand for the levels of the within-block 

treatments (B and D), The design is appropriate for experiments 

involving subjects who receive all levels of some treatment 
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(within-block), but receive only one level of some other treat

ment (betiueen-block), Split-plot repeated measure designs are 

sometimes referred to as mixed designs (31, p. 246), 

The structural model for this design wasi 

Xijklm = u + Gi + Yk + aVik + nm(ik) + 9j + ̂ Pij + PYjk + 

aeViji + P'^jm(ik) + *1 + + yôki + aY^ikl + 

G^lm(ik) + P^il + GP^ijl + BY^ikl * GPY^ijkl * 

&6njim(ik) ®o(ijklm). 

Where: 

u = grand mean of treatment populations. 

= effect of treatment i, which is a constant for 
all subjects within treatment population i. 

Yk = effect of treatment k, which is a constant for 
all subjects within treatment population k. 

GYik - GffGct that represents nonadditivity of effects 
and Yk" 

^m(ik) = constant associated with person m, who is nested 
under level aiYk* 

3j = effect of treatment j, which is a constant for 
all subjects within treatment population j« 

aPij = effect that represents nonadditivity of effects 
«i and pj. 

PYjk = effect that represents nonadditivity of effects 
g j and Yk-

apYjjk - GffGct that represents nonadditivity of effects 
a^, pj, and Yk« 

^^jm(ik) = effect that represents nonadditivity of effects 
pj and iT^(ik)-

6i = effect of treatment 1, which is a constant for 
all subjects within treatment population 1. 
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aôii = effect that represents nonadditivity of effects 
ttj and Ôj. 

yôkl = effect that represents nonadditivity of effects 
Yk and 

GY^ikl = effect that represents nonadditivity of effects 
tti» Y|^i and 

6iTin,(ik) = effect that represents nonadditivity of effects 
6i and nm(ik). 

36.-n s effect that represents nonadditivity of effects 
3j and 

apôiji = effect that represents nonadditivity of effects 
ttj, 3j, and 

- Gffect that represents nonadditivity of effects 
Pj, Y,^f and 63^. 

agYëijki = effect that represents nonadditivity of effects 
tti» pj, Yk» and 

®o(ijklm) - experimental error, which is independent and is 
normally distributed with mean = 0 and variance 
= 0 . 

The design is symbolically depicted in Figure 2. The 

within-block treatments are the three levels of B and the 

two levels of D, The batween-block treatments are the two 

levels of A, the two levels of C, and the individual subjects 

in si, s2, s3, and s4. 

In the overall design, consideration also was given 

to the influence of the instructor. It was reasoned that an 

acceptable procedure to reduce the possibility of instructor 

differences was to rotate the three participating instructors 

through the treatments in the experiment. A scheme was devel

oped to rotate each of the three instructors through the 
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Phase I (bl) Phase II (b2) Phase III (b3) 

primary 
phase 
exam 
(dl) 

secondary 
chance 
exam 
(d2) 

primary 
phase 
exam 
(dl) 

secondary 
chance 
exam 
(d2) 

primary 
phase 
exam 
(dl) 

secondary 
chance 
exam 
(d2) 

pretested 

control (•21) 
s1 s1 si s1 s1 s1 

groupui; not pre-
tested(c2) s2 s2 s2 s2 s2 s2 

pretested 
( c1 ) 

experimental 
s3 s3 s3 s3 s3 s3 

grouplaz; pot pre-
tested(c2) s4 s4 s4 s4 s4 s4 

Figure 2. A block diagram of the split-plot factorial 22.32 experimental design 
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experimental treatments. The scheme is portrayed in Figure 3. 

Room Treatment Phase I Phase II Phase III 
Assignment Instructor Instructor Instructor 

HH 116 Control X Z Y 
SH228 Experimental V X Z 

Figure 3. Instructional rotational scheme 

Because the control group was exposed to three instructors 

instead of the normal situation of only one, an additional as

sumption was made. It was assumed that a different instructor 

for each of the three phases of the control group would not have 

a deleterious effect on the achievement of the group. Thus, when 

all things were considered, it was believed that the rotation 

of the instructors provided greater experimental validity to 

the experiment. 

Treatments 

The Control Treatment (Level One of £) 

Within the control treatment, the instructor was respons

ible for the planning and method of presentation of the instruc

tional units. The instructor had the option to cover all four

teen units, or to cover selected units in class time and assign 

the remaining units for independent study. 

The Individualized Unit Preference Treatment (Level Two of £) 

This treatment was the implementation of the instructional 

paradigm (Figure l) developed in the study. It employed the 

use of two instructors and two rooms in a cooperative teaching 
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approach. Each instructor prepared for and presented seven of-

the fourteen instructional units within each phase. The stu

dents assigned to this treatment had the daily flexibility to 

attend the classroom presentation that they felt was the most 

relevant. The four units within each phase in which the student 

was not able to receive classroom instruction were accounted 

for by any of the following: 1) no study was necessary because 

of the student's past knowledge and experience, 2) independent 

study through the use of a specified reading list, 3) group 

study with students who attended the presentations, or 4) any 

combination of the above. 

Pretest Effect (Treatment £) 

The students in the control and experimental groups were 

randomly divided into two groups - those who were not pretested 

(level one of C) and those who were pretested (level two of C). 

This division provided the ability to ascertain if there was 

any interaction between the pretest and the other treatments. 

Phase or Replication Effect (Treatment 

Any differences that may have existed between the phases 

in the experiment were classified as replication effect. 

Phase Achievement Effect (Treatment D) 

The phase achievement option provided the student the 

opportunity to be retested in one or all of the three phases. 

However, the students were informed that; l) the last score the 

student received, whether higher or lower, was the recorded 

achievement level for that phase, and 2) no questions were 
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repeated between the primary and second chance examinations. 

Within the treatment, it was also felt that the majority 

of students would not take advantage of the second chance exam

ination. Thus, if this was the case, for analysis purposes, 

the primary examination was reentered as his secondary exam

ination score. However, a separate analysis of a subset of 

the students who took advantage of at least one second chance 

examination was also performed. 

Implementation of the Experiment 

For the experiment, three sections of the general edu

cation course Modern Technology and Civilization described in 

Chapter I were used. The administration of the School of In

dustry scheduled three sections of the course at the common 

hour of 9i00 a.m. The three sections provided one room for the 

control group and two rooms to accommodate the individual unit 

preference design. 

A maximum total enrollment from the three sections was 

established at 200 students - 50 originally assigned to room 

116, 75 originally assigned to room 228, and 75 originally as

signed to room 230, Because rooms 220 and 230 were large 

enough to be able to handle some overflow, they were selected 

as the rooms to be used for the individual unit preference 

treatment. Thus, a randomization procedure was established 

to provide a probability of 60/200 that a student would be in 

the control group and 140/200 in the experimental. 
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Random numbers from 1 to 200 were drawn from a partial 

table based on the Table of 105,000 Random Decimal Digits (24, 

pp. 393-396), The numbers were then randomly grouped into 

three divisions as shown in Figure 6, The random numbers were 

then transferred to Random Number Identification Cards similar 

to the one shown in Figure 4. 

Identification Number ________________________ 

Print your name immediately on 
this card. 

Name 
last first middle 

Figure 4. Random Number Identification Card 

On the first day of the experiment, each instructor was 

positioned by the door of his classroom with a stack of Random 

Number Identification Cards. As the student entered the room, 

he was given a Random Number Identification Card. 

After each student had received a random "identification 

number," it was recorded by the student on the Personal Data 

Name 

Identification Number 

Primary Examination Form 

Secondary Examination Form ________________ 

Advisory Instructor ________________________ 

Office and Hours __________________________ 

Figure 5. Student Information Recording Card 
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50 Random Numbers 
for Room 116 

75 Random Numbers 
for Room 228 

75 Random Numbers 
for Room 230 

079 131 125 121 055 049 178 081 063 136 154 018 041 153 037 174 189 024 044 158 

099 113 027 026 067 150 085 192 016 106 096 138 177 057 108 116 182 164 141 199 

015 134 115 035 132 084 068 098 140 200 005 082 001 080 114 196 117 007 090 166 

062 191 064 056 119 022 046 186 163 176 073 100 148 031 043 086 004 040 109 047 

076 171 092 107 144 167 011 093 145 014 165 197 129 028 160 146 003 012 042 104 

066 008 185 135 124 029 195 059 180 020 147 053 118 023 075 052 181 032 013 045 

101 173 156 148 190 142 137 133 038 094 009 070 120 010 179 083 143 161 152 103 

130 095 085 089 151 110 069 036 030 071 050 122 097 065 037 168 088 155 194 187 

087 034 169 193 128 019 188 002 149 074 127 077 157 051 054 066 061 078 184 060 

025 021 017 111 159 139 102 112 175 105 183 091 198 072 033 162 170 172 123 126 

Figure 6. Random number assignments 
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Questionnaire (Appendix K). The questionnaire was hence com

pleted, collected, and checked to make sure that all students 

had recorded their identification number. 

The students were then handed a recording card similar to 

the one pictured in Figure 5, On the card, .the information 

uias recorded as follows; 

name: the name of the student 

identification number: the assigned random number 

primary examination form: Form A; 1-30, 61-95, 131-165 
Form B; 31-60, 96-130, 166-200 

secondary examination form: opposite primary examination 

office and hours of the advisory instructor 

The original random number identification cards were then 

collected to verify the numbers recorded by the students on the 

Personal Data Questionnaire, The students were then told to re

port immediately to the following rooms according to their ran

dom number assignment: 

random numbers 1-60 reported to Headley Hall 116 

random numbers 61 - 130 reported to Stewart Hall 228 

random numbers 131 - 200 reported to Headley Hall 230 

After the students had shifted to their assigned rooms, the 

course syllabus (Appendix B) was handed out and explained. 

The students who were in the experimental sections also re

ceived the unit schedule calendar (Appendix C), 

On the second day, the first ten minutes were spent random

izing any other new students. The last forty minutes of the 
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class session were devoted to the administerization of the pre

test, As dictated by the experimental design, only one-half 

of the group was to be pretested. Therefore, on a random basis, 

the students who had even identification numbers were selected 

to be pretested. The third day was the beginning of the in

struction process. More information on this topic is available 

for the interested reader in Appendix Lt Instructions for the 

Implementation of the Experiment. 

Measurement Instruments 

Achievement 

The success or failure of the treatments was primarily 

based upon the achievement level attained by the students. 

For this reason, great care was taken to insure that the pre

test and phase examinations were valid measures of achievement. 

Ulomer (60, p. 75) indicates that test items can be evaluated in 

two forms* 1) a subjective judgement by qualified evaluators, 

and 2) statistical treatments to judge an item's worth. This 

researcher elected to employ a subjective method to develop 

the items for the achievement criterion, and a statistical 

method to provide a post-test evaluation. The following is an 

explanation of the procedure by which the pretest and phase 

achievement criterions were developed. 

Development Procedure 

After the instructional staff identified the forty-two 

units that most adequately met the general objectives of the 
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course, specific objectives were developed for each unit. 

From the objectives, a minimum of twelve multiple choice ques

tions were developed or compiled from past examinations for 

each unit. This provided a pool of 589 questions with an av

erage of fourteen questions per unit. 

The questions for each unit were then combined with the 

accompanying references and objectives into a test question 

evaluation booklet for each phase. Eleven instructors who had 

previously taught the course evaluated the questions. In the 

evaluation process, the instructors selected the questions 

which they felt were the most valid measures for each unit. 

They also eliminated the questions which they believed were 

poor or invalid questions. If an evaluator could not pass 

judgement on a particular question, he could reserve judgement 

by not evaluating that question. Because of the length of these 

evaluation booklets and the evaluation forms, 128 pages in all, 

only the cover letter and recording forms are included in the 

dissertation (Appendix I), 

From the evaluation process, each question received a 

rating score. The score was determined by the number of valid 

ratings minus the number of invalid ratings. The ten top ques

tions in each major unit were randomly assigned to a pretest 

and two test forms for each phase. Two questions were assigned 

to the pretest and four questions to each of the two phase exam

ination forms (Form A and Form B), From each minor unit, the 

nine top questions were then randomly assigned. One question 
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was allocated to the pretest and four questions were assigned 

to each of the two phase examination forms. The two major unit 

questions that were first assigned to the pretest were then 

randomly reassigned to either test Form A or test Form B, 

Through the randomization process, a pretest over all three 

phases (Appendix D) comprising sixty multiple choice items was 

constructed. It consisted of thirty-six major unit questions 

(two questions from each of the eighteen major units) and twenty-

four minor unit questions (one question from each of the twenty-

four minor units). 

The process also yielded two test forms (Form A and Form 

B) for each of the three phases, A phase test form was composed 

of thirty major unit questions (five questions from each of the 

six major units in each phase), and thirty-two minor unit ques

tions (four questions from each of the eight minor units in each 

phase), A total of sixty-two questions were on each of the two 

forms. No questions were repeated between the two phase exam

ination forms. 

After the completion of the subjective evaluation process, 

the original 589 questions were reduced by approximately one-

third (193 questions). Based upon the expertise of the evalu-

ators, the remaining 396 questions were assumed to have high 

content validity for their respective units. 

Administration and Standardization 

The design developed for the experiment required that 

approximately one-half of the sample was to be pretested. The 
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randomly selected students were administered the pretest on the 

second class meeting - April 3, 1972. The phase examinations 

were administered according to the specified schedule shown in 

Figure 7. 

Examination Date 
Phase I 

Primary Examination April 21 
Optional Second Chance Examination April 27 

Phase II 
Primary Examination May 10 
Optional Second Chance Examination May 18 

Phase III 
Primary Examination June 2 
Optional Second Chance Examination June 7 

Figure 7, Phase examination schedule 

To establish the various levels of achievement for the 

form examinations for each phase, one-half of the students re

ceived examination Form A and the other half received examina

tion Form B as the primary examination. The examination which 

the student received was dictated by his random identification 

number as explained earlier in the chapter. The test forms 

were then standardized on the primary examination scores and 

achievement levels were assigned. More detailed information on 

this topic can be found in Appendix Mi Test Coordination and 

Administration Procedures, 

If a student elected to be retested by the second chance 

examination, he was evaluated according to the standardized 

scores established for that form by the primary examination. 
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Statistical Validation 

To double check the subjective construction of the pretest 

and achievement criterion, a post-administration statistical 

analysis was performed. 

One of the most important statistics for the indication 

of the quality of a test item is its item discrimination index. 

If the item-score correlation is low or negative, the item is 

not discriminating between the different levels of achievement 

and is classified as a poor item (41, p. 8). An item discrimi

nation analysis was performed on all of the examinations. As a 

result of the analysis, the questions that were statistically 

rated as poor were eliminated as part of the pretest or criterion. 

To estimate the internal reliability of the examinations, 

the Kuder-Richardson Formula #20 (43, p. 197) was used. Table 1 

provides a summary of the reliability estimates obtained by the 

procedure. 

Table 1. The number of subjects and the internal reliability of 
the examinations used in this experiment 

Examination Number of Subjects KR-20 Reliability 

Pretest 89 ,62 

Phase I - Form A 92 .66 
Phase I - Form B 83 ,77 

Phase II - Form A 90 .66 
Phase II - Form B 82 ,76 

Phase III - Form A 89 ,68 
Phase III - Form B 81 .61 
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The Composite Achievement Criterion 

The success or failure of a student in the experiment was 

based upon the achievement level of the student. Therefore, an 

essential objective of the experiment uias to analyze the fac

tors that seemed to directly influence student achievement. 

For this purpose, multiple composite indicators mere developed 

for the variables which were likely to be subjected to measure

ment error. 

A composite score of the three appropriate standardized 

phase achievement examinations was selected as the dependent 

criterion variable. The reliability of the composite criterion 

was calculated by the Spearman-Brown reliability formula (44, 

p. 223) and found to be .76. 

Independent Variables 

Previous research conducted by Lacroix (32), established 

an a priori upon which specific variables were selected to be 

analyzed for their relationship to the criterion achievement. 

Seven independent variables; 1) past experience, 2) past per

formance, 3) course perception, 4) course interest, 5) instruc

tional treatment, 6) student sex, and 7) whether or not a stu

dent elected to take advantage of the phase achievement option 

were the variables that were selected. Other variables that 

were not included in the analysis were considered to be part 

of the residual factor. 

Past Experience (PE) 

Lacroix (32 ) found that the achievement level of a student 
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was directly related to the amount of experience brought by that 

student to the classroom. From this information, it was theo

rized that the advantage of being able to associate and rein

force the instructional material with past experience made the 

instruction more meaningful and influenced the achievement lev

el. Two measures were selected as indicators of past experience. 

It was deduced that a logical measure of past experience was 

the past college experience of the student. Thus, a measure

ment scale of one point for each quarter of higher educational 

experience was selected as one indicator. 

A second factor that was logically felt to be a measure of 

past experience was the age of the individual. Greater exposure 

is a natural result of increased age. Thus, the student's age, 

recorded in months, was considered to be a second acceptable 

measure of past experience. 

These two measures were standardized and then added into a 

composite score as a measure of past experience. 

Past Performance (PP) 

In the previously sighted research conducted by Lacroix 

(32), the composite ACT score and the high school percentile 

rank were found to be significant contributors to the achieve

ment level of a student. It was reasoned that these scores 

were common measures that could be classified into the category 

of past performance. Therefore, the ACT composite score and 

the high school percentile rank were retained as appropriate 

indicators of past performance. In addition, the college grade 
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point average of the student was selected as a third measure

ment of past performance. The three measures were standardized 

and added together to form a composite indicator of past per

formance. 

Course Perception (CP) 

Astin indicated that there are many personal characteris

tics which may affect students to do academically better or 

worse than expected (2, p. 13), For this study, it was felt by 

this researcher that the perception the student had toward the 

course would directly influence the achievement level attained. 

Three measurement indicators were used to form a composite 

score of the student's perception toward the course. 

The first measurement of course perception was based upon 

the reason the student was enrolled in the course, A rating 

scale was developed to allow the student to record this infor

mation on a one (educational requirement) to nine (personal 

desire) point scale. This information was part of the person

al data questionnaire found in Appendix K. 

A modified version of the Illinois Course Evaluation Ques

tionnaire (13) was used as the second and third measurements of 

student perceptions toward the course. The modified question

naire (Appendix I) had a total of forty statements to which the 

students responded. Twenty of these statements were of a posi

tive nature and twenty were r" a negative nature. A scale score 

of the addition of the negative items was used as the second 
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indicator of the student's course perception. The scale scores 

obtained by the addition of the positive items transposed - that 

is 1=4, 2=3, 3=2, and 4=1 - were used as the third indicator of 

the student's course perception. Thus, when the standardized 

scores of these three measures were added together, the higher 

the composite score the more favorable was the student's per

ception toward the course. 

Course Interest (Cl) 

It was reasoned that the interest level that a student 

had in the subject matter presented in the course would direct

ly influence his perception toward and achievement in the course. 

A rating scale was developed to record the level of interest a 

student had in each of the fourteen units in the three phases. 

The instrument used for the measurement of course interest was 

included as part of the preliminary information recorded for 

each phase examination. (See the cover of any phase examination 

booklet. Appendix E, F, or G). 

The interest questionnaire involved the respondents evalu

ating their level of interest in the fourteen units within each 

phase on a four point scale. The simple addition of the ratings 

for each unit provided an interest rating for each of the three 

phases. These ratings were standardized and then added together 

to form a composite indicator of course interest. Therefore, 

if the student indicated a high degree of interest in the units 

covered, he would have a high interest composite score. 
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Instructional Treatment (IT) 

It seemed plausible that the instructional treatment to 

which the student was exposed would possibly influence the stu

dent's achievement level. With this concept in mind, the in

structional treatment was included as a factor to be analyzed 

for its relationship to the dependent variable of course 

achievement. 

Sex (S) 

Lacroix (32), conducting research under similar circum

stances, found that the sex of a student had a significant 

influence on the achievement level of the student. Thus, the 

sex of the student was considered to be an appropriate con

sideration in predicting the achievement success of the stu

dent in this particular course. The sample provided 75 males 

and 95 females upon which to base this analysis. 

Phase Achievement (PA) 

Although the phase achievement option was available to all 

students, some students did not choose to take advantage of 

this option. It was reasoned by this researcher that the degree 

to which a student took advantage of this provision would have 

some relationship to his achievement level. Therefore, the num

ber of times a student took advantage of the phase achievement 

option was also considered as an independent variable in the 

analysis of the achievement composite. 
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Treatment of the Data 

The necessary informational data were collected, coded, 

and verified. They were then placed on International Business 

Machine data processing cards for computer input and proces

sing. This information was processed using the computer hard

ware of the Computational Center of Iowa State University, 

The hardware of the computer facilities consisted of an IBM 

360/65 computer and the appropriate peripheral equipment. 

The software used for the data analysis consisted of vari

ous Fortran programs written and tested by this researcher. 

Statistical Analysis 

For the statistical analysis of the data, a decision frame

work was established prior to the implementation of the experi

ment, This framework had four parts; 1) sample validation, 

2) treatment analysis, 3) independent variable analysis, and 4) 

an investigation by path analysis into the causual relationships 

between the independent and dependent variables. 

Sample Validation 

To ascertain if the randomization process established sim

ilar groups prior to the administration of the experimental 

instructional treatments, an analysis of variance through re

gression techniques was used to compute and analyze the group 

means on four factors: 1) past experience, 2) past performance, 

3) pretest scores, and 4) the student's beginning course per

ception response. 
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Treatment Analysis 

The mathematical model (page 25 of this dissertation) for 

the split-plot factorial design selected for this experiment 

was analyzed according to the least-squares procedures for un

balanced data as outlined by Kirk (31, pp. 245-318), Often in 

repeated measure experiments, the variance-covariance matrices 

of the uiithin-block effects do not have the diagonal elements 

2 2 
equal to a and the off-diagonal elements equal to pa (31, 

p, 247), As a result, univariate analysis procedures do not 

provide an appropriate test of the null hypothesis (31, p, 257), 

Therefore, if there uias any reason to suspect that these as

sumptions were violated, a Geisser-Craenhouse conservative F 

test (31, p. 362) was chosen to be an alternative statistical 

procedure. This technique accounts for the most serious type 

of variance-covariance violations. 

Independent Variable Analysis 

Each independent composite variable, sex, and the number 

of times an individual elected the phase achievement option were 

analyzed for their relationships to the dependent composite 

criterion variable of achievement. These independent variables 

were analyzed for their relationship to the dependent variable 

by common regression techniques in an analysis of variance format. 

Achievement Analysis 

As the fourth and final consideration of this study, this 

researcher conducted an investigation by path analysis into the 

causal relationships between the independent and dependent 
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variables. 

The process of path analysis was developed in the 1920*s 

by a geneticist named Sewall Wright. Duncan (21), Land (33), 

Heise (28), and others have applied these techniques to sociol

ogy. Once the variables have been specified, it is necessary 

to order the causation of the variables and to draw the path 

diagram. The ordering of the variables stems from theory, past 

research, hypotheses, or logic. 

The path model in Figure 8 was constructed in order to 

analyze the dependent variable of course achievement. This 

model was primarily based upon this researcher applying logic 

to the past research of Lacroix (32). In descriptive terms, 

this model indicates that: 1) past performance, sex, treatment, 

phase achievement, and past experience are correlated; 2) course 

interest is caused by past performance, sex, treatment, phase 

achievement, and past experience; 3) course perception is Caused 

by past performance, sex, treatment, phase achievement, past 

experience, and course interest; and 4) course achievement is 

caused by past performance, sex, treatment, phase achievement, 

past experience, course interest, and course perception. 

Mathematically, the conceptual-path model can be represent

ed by the following recursive equations; 

Zs = " 6 1 ^ 1  *  " 6 2 ^ 2  *  P63Z3 * PsAZ* • " ( , 5 ^  *  

z? = P71Z1 * P72Z2 * P73Z3 * P74Z4 • P7SZ5 + ''75Z6 * P?*"* 

Z8 = PaiZi • PezZ; • PgsZ, * Pg^z, • PggZg , PggZg * Pg,z, 
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Figure 8. The conceptual-path model 
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Since the data in the study were used both to refine and 

test the specified conceptual-path model, steps were taken to 

reduce the probability of introducing bias which would influence 

the probability levels of tests and inferences concerning the 

model selected (57, p. 2), To reduce the probability of intro

ducing bias, only one-half of the data was used to test the 

statistical significance of the paths in the conceptual-path 

model. Following the procedures of Duncan (21) and Land (33), 

sequential-regression analyses were completed to test for the 

statistical significance of the path coefficients, Non-signif-

icant paths were then deleted and a new model was formulated. 

The second half of the data was then corrected for at

tenuation by using the correlations between the sets of measures 

and the Spearman-Brown reliability formula (44, p. 223). These 

data were then used to estimate the path coefficients of the 

refined path model. Chapter IV provides more information on 

the findings of this procedure. 
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CHAPTER IV. FINDINGS 

The data in the experiment were analyzed according to the 

procedures outlined in Chapter III, This analysis focuses upon 

four main considerations: A) sample validation, B) experimental 

treatment analysis, C) individual variable analysis, and D) an 

investigation by path analysis into the causual relationships 

between the independent and dependent variables. 

Sample Validation 

Four hypotheses were formulated for analysis to ascertain 

if the randomization process was effective. 

Null hypothesis number 1i There were no significant dif

ferences between the treatment past experience composite score 

means. 

As shown in Table 2, a non-significant F-value of 0,127 

was obtained by an analysis of variance on this composite vari

able. Null hypothesis number 1 was not rejected. As a double 

check of this analysis, the variables which composed the experi

ence composite (age and number of quarters of higher education) 

were also tested by the following sub-hypotheses* 

Null hypotheses number 1a and lb* There were no signifi

cant differences between the means of* 

la) the age variable of the treatments, and 

1b) the college experience variable of the treatments. 

As shown in Table 3 and A, non-significant F-values of 
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0,324 and 0.001 were respectively obtained. The data also 

supported these sub-hypotheses. Table 5 provides the 

reader with a complete breakdown of the various past experi

ence means. 

Table 2. Analysis of variance of past experience composite 
scores by treatments 

Source of Sum of Mean 
Variation D.F. Squares Square F 

Between Trts. 1 3657.12 3657.12 0.128 

Error 174 4986615.06 28647.21 

Total 175 4988272.18 

Table Value F( , 3.8? 

Table 3, Analysis of variance of the age of students by treat
ments 

Source of Sum of Mean 
Variation D.F. Squares Square F 

Between Trts. 1 141.75 141.75 0.324 

Error 174 76160.05 437.70 

Total 175 76301,80 

Table Value F( Qg, . 3.87 



www.manaraa.com

51 

Table 4. Analysis of variance of the number of higher education 
quarters attended by students by treatments 

Source of Sum of Mean 
Variation D.F. Squares Square F 

Between Trts. 1 0,007 0.007 0.002 

Error 174 1070.152 6.150 

Total 175 1070.159 

Table Value ^ 3.87 

Table 5. Means and standard deviations of students' past 
experience scores 

Number of Standard 
Groups Students Mean Deviation 

Age in months 

Control 54 235.31 19.39 

Experimental 122 233.37 21,55 

Combined 176 233.97 20.88 

Quarters of higher education 

Control 54 2.91 2.55 

Experimental 122 2.89 2.45 

Combined 176 2.90 2.47 

Experience Composite 

Control 54 1006.85 178.61 

Experimental 122 996,97 164.99 

Combined 176 1000.00 168.83 
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Null hypothesis number 2i There were no significant dif

ferences between the treatment past performance composite score 

means. 

Again, as shown in Table 6, an insignificant F-value of 

0,062 was obtained by an analysis of variance on this composite 

variable. Thus, null hypothesis number 2 was not rejected. Fol

lowing the example of null hypothesis number 1, the variables 

which composed the past performance composite (ACT, HS^R, and 

CGPA) were also tested by sub-hypotheses. 

Null hypotheses number 2a, 2b, and 2ci There were no sig

nificant differences between the means oft 

2a) the ACT composite variable, 

2b) the high school percentile rank variable, and 

2c) the college grade point average variable of the treat

ments. 

Table 6. Analysis of variance of past performance composite 
scores by treatments 

Source of Sum of Mean 
Variation O.F. Squares Square F 

Between Trts. 1 4246.40 4246.40 0.062 

Error 174 11847873.39 68091.23 

Total 175 11852119.79 

Table- Value F( gg) . a.g? 
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The analysis of these sub-hypotheses provided F-values of 

0,018, 0.003, and 0.534 respectively for ACT, HSJSR, and CGPA. 

Tables 7, 8, and 10 provide the reader with the results of these 

analyses with Table 9 providing a breakdown of the various 

past performance means and standard deviations. 

Table 7, Analysis of variance of differences in ACT between 
the treatments 

Source of Sum of Mean 
Variation D.F. Squares Square F 

Between Trts. 1 0.16 0.16 0.018 

Error 174 1485.39 8.54 

Total 175 1485.55 

Table Value F( ^g) , 3 „ 

Table 8. Analysis of variance of differences in HS^R between 
the treatments 

Source of Sum of Mean 
Variation D.F. Squares Square F 

Between Trts, 1 1.28 1.28 0.003 

Error 174 73261.27 421.04 

Total 175 73262.55 

Table Value . 3.87 
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Table 9. Means and standard deviations of students* past 
performance scores 

Number of Standard 
Groups Students Mean Deviation 

ACT Composite 

Control 54 21.70 3.04 

Experimental 122 21.64 2.07 

Combined 176 21,66 2.91 

High School Percentile Rank (HS#R) 

Control 54 63.46 19.13 

Experimental 122 63.65 21,10 

Combined 176 63.59 20,46 

College Grade Point Average (CGPA) 

Control 54 2,41 ,58 

Experimental 122 2.40 .62 

Combined 176 2.46 .61 

Performance Composite 

Control 54 1492.62 247,02 

Experimental 122 1503.27 266.40 

Combined 176 1500.00 260.24 
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Table 10, Analysis of variance of 
the treatments 

differences in CGPA between 

Source of 
Variation D.F, 

Sum of 
Squares 

Mean 
Square F 

Between Trts, 1 0.196 0,196 0.534 

Error 174 63.976 0,368 

Total 175 64.172 

Table Value F^ 
,05) • 3 .87 

Null hypothesis number 3t There were no significant dif

ferences between the treatment pretest score means. 

The analysis of variance on this variable (Table 11 ) re

vealed a non-significant F-value of 0,225, As a result, null 

hypothesis number 3 was not rejected. 

Table 11, Analysis of variance of differences in pretest scores 
between the treatments 

Source of Sum of Mean 
Variation D.F, Squares Square F 

Between Trts, 1 2194,55 2194,55 0,225 

Error 86 840519.95 9773,49 

Total 87 842714,50 

Table Ualue , 3.95 
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Null hypothesis number At There were no significant dif

ferences between the treatment reason for course selection 

scale means (as measured by the response to question number 13 

on the Personal Data Questionnaire - Appendix K). 

As with the analyses of the other sample validations, the 

analysis of variance in regard to this variable produced a non

significant F-value of 0.254. Therefore, null hypothesis number 

4 was not rejected. Table 12 portrays this analysis. 

Table 12, Analysis of variance of differences in reason for 
course selection scale means between the treatments 

Source of Sum of Mean 
Variation D.F. Squares Square F 

Between Trts. 1 1.04 1.036 0.254 

Error 174 710.87 4.085 

Total 175 711.91 

Table Value . 3.87 

Based upon the results of the findings in the sample val

idation analyses, the randomization process seem to establish 

similar treatment groups prior to the conducting of the experi

mental conditions. 
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Treatment Analysis 

At the beginning of the study," there were a total of 176 

subjects in the experiment. Three students dropped the course. 

The data on three other students were unusable. Therefore, the 

experiment had a subject mortality of three percent. 

To evaluate the experimental design, a univariate statisti

cal analysis was used to test the following null hypothesis. 

Null hypothesis number 5i There were no significant dif

ferences between the means of the A treatment levels (control 

and experimental groups). 

Null hypothesis number 6i There were no significant dif

ferences between the means of the C treatment levels (pretested 

and non-pretested groups). 

Null hypothesis number 7: There were no significant inter

actions between the levels of treatment A and the levels of 

treatment C. 

Null hypothesis number 8i There were no significant dif

ferences between the means of the B treatment levels (replica

tions). 

Null hypothesis number 9i There were no significant inter

actions between the levels of treatment A and the levels of 

treatment B. 

Null hypothesis number 10: There were no significant inter

actions between the levels of treatment 8 and the levels of 

treatment C. 

Null hypothesis number 11i There were no significant 
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interactions between the levels of treatment A, the levels of 

treatment B, and the levels of treatment C. 

Null hypothesis number 12: There were no significant dif

ferences between the means of the D treatment levels (phase 

achievement). 

Null hypothesis number 13i There were no significant inter 

actions between the levels of treatment A and the levels of 

treatment D. 

Null hypothesis number 14: There were no significant inter 

actions between the levels of treatment C and the levels of 

treatment 0. 

Null hypothesis number 15: There were no significant inter 

actions between the levels of treatment A, the levels of treat

ment C, and the levels of treatment 0. 

Null hypothesis number 16: There were no significant inter 

actions between the levels of treatment B and the levels of 

treatment 0. 

Null hypothesis number 17: There were no significant inter 

actions between the levels of treatment A, the levels of treat

ment 8, and the levels of treatment D. 

Null hypothesis number 18: There were no significant inter 

actions between the levels of treatment B« the levels of treat

ment C, and the levels of treatment D. 

Null hypothesis number 19: There were no significant inter 

actions between the levels of treatment A, the levels of treat

ment B, the levels of treatment C, and the levels of treatment D 
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The statistical analysis of the treatments (Table 13) re

sulted in the rejection of null hypothesis number 12. The test 

statistic on this hypothesis (testing phase achievement) re

sulted in an F-value of 28,611. This statistic is highly sig

nificant beyond the .01 level (depicted throughout by **), With 

reference to Table 17, the reader will note that the secondary 

chance examination means (D2) are higher than the primary ex

amination means (Dl) in all groups and replications. 

A ,05 level of significance (depicted throughout by *) was 

indicated for the fourth order interaction. This researcher de

cided that further investigation into the possible causes of 

this unusual pretest-treatment-phase achievement-replication 

interaction was necessary before the concerned hypothesis could 

be rejected. The data seemed to indicate that the variations 

in the 02 mean gains were a possible cause of this interaction. 

Therefore, a second treatment analysis was made with only those 

students who participated in phase achievement (réévaluation). 

Forty-nine students took at least one second chance exam

ination. This sub-group represented approximately 29 percent 

of the total experimental sample. The statistical analysis of 

this sub-group is presented in Table 15. A second interaction 

(ACD) became "statistically significant" as a result of this 

analysis. An examination of this interaction (Figure 9) indi

cated the presence of some achievement trends. Also, it seemed 

that if a greater percentage of students within a group elected 

to be reevaluated, the greater would be the difference between 
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Table 13. Analysis of 
split-plot 

variance of 
design 

the treatments in the 

Source of 
Variation D.F. 

Sum of 
Squares 

Mean 
Square F 

SSbetween subj 169 5846236.06 34593.11 0.993 

SSA 1 28029.13 28029.13 0.805 

SSc 1 35492.51 35492.51 1.019 

SSAC 1 555.51 555.51 0.016 

SSs/A&C 166 5782158.92 34832.28 

SSwithin subj 853 3245247,33 3804.51 

00 tn tn 

2 226.66 113.33 0.015 

SSAB 2 18523.42 9261.71 1.186 

SSgc 2 8014.43 4007.21 0.513 

SSABC 2 8137.01 4068.50 0.521 

SSB X S/A&C 332 2592695.82 7809.32 

Q
 

tn CO 

1 41498.07 41498.07 28.611** 

SSAD 1 80.03 80.03 0.055 

Q
 

CJ tn CO 

1 2.81 2.80 0.002 

SSACO 1 3341.55 3341.55 2.304 

SSQ X S/A&C 166 240767.54 1450.41 

o
 

00 tn tn 

2 1543.51 771.75 0.802 

SSABD 2 3494.41 1747.20 1.815 

SSBCD 2 903.86 451.93 0.470 

SSABCD 2 6458.69 3229.35 3.355* 

SSBD X S/A&C 332 319559.53 962.53 

SStotal 1019 9091483.40 8921.97 
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Table 14, Summary tables for the analysis of variance in 
table 13 

Totals B1D1 8102 8201 8202 8301 8302 

13793 
(27) 
13154 
(26) 
28852 
(57) 
30104 
(60) 

14478 13477 14102 14256 14332 13793 
(27) 
13154 
(26) 
28852 
(57) 
30104 
(60) 

13301 13240 13242 13413 13774 

13793 
(27) 
13154 
(26) 
28852 
(57) 
30104 
(60) 

29186 29174 29490 28803 29955 

13793 
(27) 
13154 
(26) 
28852 
(57) 
30104 
(60) 

30569 29534 30815 28895 29957 

42645 
(84) 
43258 
(86) 

43664 

43870 

42651 

42774 

43592 

44057 

43059 

42308 

44287 

43731 

26947 
(53) 
58956 

(117) 

27779 

59755 

26717 

58708 

27344 

60305 

27669 

57698 

28106 

59912 

85903 
(170) 

87534 85425 87649 05367 88018 

A1C1 

A1C2 

A2C1 

A2C2 

CI 

C2 

A1 

A2 

A&C 

Totals 

A1C1 

A1C2 

A2C1 

A2C2 

D1 02 

42912 

40317 

80631 

91341 

B1 82 

27579 

26482 

58664 

60349 

83 

28588 

D&B 

41526 
(81) 
39807 
(78) 
86829 

(171) 
88533 

(180) 

28271 
(54) 
26455 
(52) 
58038 

(114) 
60673 

(120) 

27187 

58758 

38852 

84438 
(162) 
80124 

(156) 

179874 
(360) 

CI 

C2 

128355 
(252) 
128340 
(258) 

131543 

131658 

86309 
( 1 6 8 )  
87128 

(172) 

86243 

86831 

87346 

86039 

259898 
(504) 
259998 
(516) 

A1 

A2 

81333 
(159) 
175362 
(351) 

83229 

179972 

54726 
( 1 0 6 )  
118177 
(234) 

54061 

119013 

55775 

117610 

164562 
(318) 
355334 
(702) 

A&C 
256695 
(510) 

263201 173437 
(340) 

173074 173385 519896 
(1020) 
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Table 15. Analysis of variance of the treatments using only 
those subjects who participated in phase achievement 

Source of Sum of Mean 
Variation D.F. Squares Square F 

SSbetween subj 48 1898989.94 39562.29 0.986 

SSA 1 63384.07 63384.07 1.580 

SSC 1 30286.77 30286.77 0.755 

SSFTC 1 104.76 104.76 0.003 

SSs/A&C 45 1805214.34 40115.87 

SSjuithin subj 248 1256744.33 5067.52 

SSB 2 9552.33 4776.17 0.705 

SSAB 2 14771.50 7385.75 1.090 

SSBC 2 1945.18 972.59 0.144 

SSABC 2 9140.25 4570.12 0.674 

SSB X S/A&C 90 610120.08 6779.11 

SSD 1 146372.78 146372.79 55.903** 

SSAO 1 2862.12 2862.12 1.093 

o
 
u
 

tn tn 

1 86.98 86.98 0.033 

SSACO 1 16397.93 16397.93 6.263* 

SSD X S/A&C 45 117825.18 2618.34 

SSBD 2 6460.13 3230.06 1.008 

SSABO 2 8934.56 4467.28 1.394 

SSBCD 2 2524.61 1262.30 0.394 

SSABCD 2 21326.25 10663.13 3.327* 

SSBD X S/A&C 90 288424.46 3204.72 

SStotal 293 3155734,27 10770.42 
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Table 16, Summary tables for the analysis of variance in 
table 15 

Totals B1D1 B1D2 B2D1 B2D2 B3D1 B3D2 ' 

A1C1 

A1C2 

A2C1 

A2C2 

2952 
(6) 
3096 
(6) 
8800 
(18) 
8696 
(19) 

3637 

3243 

9134 

9161 

2765 

3180 

9192 

8788 

3390 

3182 

9508 

10018 

3166 

2861 

8409 

8692 

3347 , 

3222 ' 
1 

9561 « 

9754 , 

1 1 
1 

1 
1 

1 
U
 

tJ 
1 

11752 
(24) 
11792 
(25) 

12771 

12404 

11957 

11968 

12898 

13200 

11575 

11553 

12908 ' 
1 

12976 1 

1 

A1 

A2 

6048 
(12) 
17496 
(37) 

6880 

18295 

5945 

17980 

6572 

19526 

6027 

17101 

6569 ' 
1 

19315 : 
1 

A&C 23544 
(49) 

25175 23925 26098 23128 25884 , 

1 

Totals 01 D2 B1 &2 83 

1 

D&B ' 

A1C1 

A1C2 

A2C1 

A2C2 

8883 
(18) 
9137 
(18) 
26401 
(54) 
26176 
(57) 

10374 

9647 

28203 

28933 

6589 
(12) 
6339 
(12) 
17934 
(36) 
17857 
(38) 

6155 

6362 

18700 

18806 

6513 

6083 

17970 

18446 

19257 , 
(36) 
18784 ' 
(36) 1 
54604 1 
(108) , 
55109 , 
(114) , 

C1 

C2 

35284 
(72) 
35313 
(75) 

38577 

38580 

24523 
(48) 
24196 
(50) 

24855 

25168 

24483 

24529 

73861 ' 
(144) 1 
73893 , 
(150) , 

A1 

A2 

16020 
(36) 
52577 
(111) 

20021 

57136 

12928 
(24) 
35791 
(74) 

12517 

37506 

12596 

36416 

38041 ' 
(72) ' 

109713 • 
(222) 1 

A&C 70597 
(147) 

77157 48719 
(98) 

50023 49012 148754 , 
(294) 
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590 
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average past performance 
composite of this sub-
sample 
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Figure 9, The ACD interaction diagram of only those who 
elected phase achievement at least once 
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Table 17. Mean table of the complete sample 

Means B1D1 B1D2 B2D1 B2D2 B3D1 B3D2 

A1C1 510.85 536.22 499.14 522.30 528.00 530.81 

A1C2 505.92 511.58 509.23 509.31 515.88 529.77 

A2C1 506.18 512.04 511.82 517.37 505.32 525.53 

A2C2 501.73 509.48 492.23 513.58 481.58 499.28 

Table IB, Mean table using only those subjects uiho participated 
in phase achievement 

Means B1D1 B1D2 B2D1 B2D2 B301 B3D2 

A1C1 492. 00 606. 17 460. 83 565.00 527.67 557. 83 

A1C2 516. 00 540. 50 530. 00 530.33 476.83 537. 00 

A2C1 488. 89 507. 44 510. 67 528.22 467.17 531. 17 

A2C2 457. 68 482. 16 462. 53 527.26 457.47 513. 37 

the primary and second chance examination means. Thus, it was 

felt that null hypothesis number 15 concerning the ACO inter

action could not be rejected for three reasons# 1) data snoop

ing, 2) intellectual trends, and 3) the percentage trends of the 

réévaluation effect. 

Applying the findings of the ACD interaction, plots were 

made of the A6C0 interactions (Figure 10) and compared to the 

réévaluation percentage irregularities shown in Table 19, The 

reader will note that these interactions very closely follow 
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A2C1 A2C2 
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Figure 10. The ABCD interaction diagrams of only those students who elected 
phase achievement at least once 
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the réévaluation percentage irregularities shown in Table 19. 

The number of observations in the various classifications were 

also fairly small. Therefore, this researcher felt that there 

was substantial reason not to reject null hypothesis number 19 

— even though it was statistically significant. 

Thus, the analysis of the treatment effects and their inter

actions resulted in only one treatment (the D or phase achieve

ment effect) having a significant development. 

Table 19. The number and percentage of students who elected 
to be reevaluated 

Group 
Size Phase I Phase II Phase III 

Total Sample 

A1C1 27 5 - 199g 4 15^ 3 - 11% 

A1C2 26 1 - 1 - 4% 4 - 15% 

A2C1 57 5 - 9% 6 - 11% 11 - 19% 

A2C2 60 7 - A2% 8 - 13% 11 - 1Q% 

ALL 170 18 - 19 - 11% 29 - 17% 

Sub-sample 

A1C1 6 5 - 4 - 67% 3 - 5Q% 

A1C2 6 1 - 17% 1 - 17% 4 - 67% 

A2C1 18 5 - 28% 6 - 33% 11 - 61% 

A2C2 19 7 - 37% 8 - 42% 11 - 58% 

ALL 49 18 - 37% 19 - 39% 29 - 59% 
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Independent Variable Analysis 

Before each independent composite variable, sex, and the 

number of times an individual elected the phase achievement 

option were analyzed for their relationships to the dependent 

variable, the composite variables were analyzed by a multitrait-

multimethod matrix for convergent and discriminant validity. 

The intercorrelations of variables within sets of measures and 

between sets of measures are presented in Table 20. Based 

upon the examination of. the multitrait and multimeasure matrix, 

it was ascertained that the first measure of course perception 

was not valid (12), Therefore, because of the low correlation 

this variable had with all other variables, it was considered a 

poor measurement indicator. This variable was thus dropped 

from the course perception composite and the remaining analyses 

in this study. 

To ascertain whether or not the past experience composite 

variable had a significant relationship to the achievement com

posite, the following null hypothesis was tested. 

Null hypothesis number 20* There were no significant re

lationships between the past experience composite variable and 

the achievement composite. 

Table 21 exhibits that this hypothesis must be rejected. 

The calculated F-value of 7,756 is highly significant beyond 

the ,01 level. 

In order to determine if there was any significant relation

ship between the achievement variable and the past performance 
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Table 20. Intercorrelatian of variables 

Uar. PE PP CP CI A PE PP CP CI A PE PF 
No. 1 4 7 10 13 2 5 8 11 14 3 É 

r-PE 1.00 
4-PP ,05 1.00 
7-CP .19 -.02 1.00 
10-CI .06 -.05 .18 1.00 
13-A .21 .46 -.04 .13 1.00 
2-PE .44 .05 .17 .11 .15 1.00 
5-PP -.09 .58 -.21 -.13 .28 -.04 1.00 
8-CP .03 -.05 .15 .32 .14 -.01 -.16 1.00 
11-CI .07 -.04 .23 -.54 .12 .04 -.10 .32 1.00 
14-A .22 .44 .02 .03 .58 .17 .29 .14 .03 1.00 

6-PP .05 .68 -.26 -.07 -.50 -.03 .61 -.15 -.06 -.46 — 1.C 
9-CP .04 -.01 .12 .27 .20 -.01 -.13 .89 .30 .16 . 1  
12-CI .04 -.07 .08 .45 .14 .07 -.07 .49 .53 .13 .t 
15-A .10 .39 .02 .00 .45 .04 .37 .14 .00 .52 — 
16-S .24 -.22 .29 .18 .13 .14 -.24 .14 .20 .22 .2 
17-PA .01 —«02 —.04 .04 .06 —.03 —.03 —.04 —.01 .12 —— .C 
18-IT —.07 —.00 —.05 .10 —.07 —.01 .01 —.04 —.00 —.00 —— .C 

PE = Past Experience CP = Course Perception A 
1 = Age 
2 = Quarters 
3 = No Variable 

7 = Reason for Enrollment 
8 = Course Evaluation Scale 1 
9 = Course Evaluation Scale 2 

PP = Past Performance 
4 = ACT Composite 
5 = HSJÈR 
6 = CGPA 

CI = Course Interest 
10 = Interest for Phase I 
11 = Interest for Phase II 
12 = Interest for Phase III 

S 
Pf 
n 
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relation of variables 

CI A PE PP CP CI A PE PP CP CI A S PA IT 
10 13 2 5 8 11 14 3 6 9 12 15 16 17 10 

) 
3  1 . 00  
I .13 1.00 
? .11 .15 1.00 
1 -.13 .28 -.04 1.00 
5 .32 .14 -.01 -.16 1.00 
3 -.54 .12 .04 -.10 .32 1.00 
2 .03 .58 .17 .29 .14 .03 1.00 

—— 1.00 
5 -.07 -.50 —. 03 .61 -.15 -.06 -.46 mmmm 1.00 
2 .27 .20 -.01 -.13 .89 .30 .16 —— -.11 1.00 
B .45 .14 .07 -.07 .49 .53 .13 WW -.04 .50 1.00 
2 .00 .45 .04 .37 .14 .00 .52 .42 .16 .11 1.00 
9 .18 .13 .14 -.24 .14 .20 .22 M -.25 .10 .19 .04 1.00 
4 .04 .06 —, 03 -.03 -.04 -.01 .12 .07 -.03 .05 .11 -.09 1.00 
5 .10 -.07 -.01 .01 -.04 -.00 -.00 .07 -.12 —. 01 -.10 -.09 .07 

ce CP = Course Perception 
7 = Reason for Enrollment 
8 = Course Evaluation Scale 1 

le 9 = Course Evaluation Scale 2 
nee CI = Course Interest 
site 10 = Interest for Phase I 

11 = Interest for Phase II 
12 = Interest for Phase III 

A = Achievement 
13 = Achievement Level Phase I 
14 a Achievement Level Phase II 
15 = Achievement Level Phase III 

S = Sex (1 6 female, 2 = 4nale) 
PA = Phase Achievement 
IT = Instructional Treatment 

(l = Control; 2 = Experi
mental) 
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composite variable, null hypothesis number 21 was drafted. 

Null hypothesis number 21i There were no significant re

lationships between the past performance composite variable and 

the achievement composite. 

As testified by Table 22, this hypothesis was rejected. 

Table 21, Analysis of variance of relationships between past 
experience and achievement 

Source of Sum of Mean 
Variation D,F, Squares Square F 

Past Experience 1 386173,06 386173,06 7,756** 

Error 168 8364579,55 49789,16 

Total 169 8750752,61 

Table Value F( 05) = 3.90 

Table 22, Analysis of variance of relationships between past 
performance and achievement 

Source of Sum of Mean 
Variation 0,F, Squares Square F 

Past Performance 1 2744989,32 2744989,32 76,786** 

Error 168 6005763,29 35748,59 

Total 169 8750752,61 

Table Value F( gg) = 3,90 
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The next variable that was analyzed for its relationship 

to the achievement composite was course interest. The follow

ing null hypothesis was formulated to test for any significant 

relationship. 

Null hypothesis number 22i There were no significant re

lationships between the interest and achievement composite vari

able. 

The statistical analysis of this hypothesis revealed a non

significant F-value of 2,077 (Table 23). Therefore, this null 

hypothesis was not rejected. 

Table 23. Analysis of variance of relationships between inter
est and achievement 

Source of Sum of Mean 
Variation D.F. Squares Square F 

Interest 1 106874.67 106874.67 2.077 

Error 168 8643877.94 51451.65 

Total 169 8750752.61 

Table Value F( gg) , 3,90 

The final composite variable to be tested for its relation

ship to the achievement composite was the course perception vari

able. The hypothesis formulated to test this variable also fol

lowed the null format. 

Null hypothesis number 23# There were no significant re

lationships between the course perception composite variable and 
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the achievement composite. 

The statistical test of this variable indicated that it was 

of a significant nature. This is shown in Table 24. 

Table 24. Analysis of variance of relationships between course 
perception and achievement 

Source of Sum of Mean 
Variation D.F. Squares Square F 

Course Perception 1 322610,39 322618.39 6,431* 

Error 168 0428134.22 50167,47 

Total 169 0750752.61 

Table value , 3.90 

Two single variables were investigated for their relation

ship to the composite variable of achievement. These two vari

ables were sex and the number of times an individual participated 

in the second chance réévaluation examination. The following 

hypotheses were composed to test for significant relationships 

with the achievement composite. 

Null hypothesis number 24: There were no significant re

lationships between sex and the achievement composite variable. 

Null hypothesis number 25% There were no significant re

lationships between number of times a student elected to be re

evaluated and achievement. 

Table 25 indicates that there was a significant relationship 
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between sex and achievement. However, no significant relation

ship was found between phase achievement and the achievement 

composite (Table 26), 

Table 25, Analysis of variance of relationships between sex 
and achievement 

Source of Sum of Mean 
Variation D.F, Squares Square F 

Sex 1 274940,21 274940.21 5.450* 

Error 168 8475812.40 50451.26 

Total 169 8750752,61 

Table ValuB F( 

Table 26, Analysis of variance of relationships between the 
number of times a student selected phase achievement 
réévaluation and achievement 

Source of 
Variation D,F, 

Sum of 
Squares 

Mean 
Square 

Phase Achievement 1 

Error 168 

Total 169 

119247,48 119247,48 

8631505,13 51378.01 

8750752,61 

2.321 

Table Value F 
(.05) = 3,90 
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Achievement Analysis 

Following the method of procedure outlined in Chapter III, 

the data were randomly divided into two equal data sets of 85 

observations each. Using the first data set, the theorized 

conceptual-path model was tested. As shown in Figure 11, all 

paths leading to the variable course interest were of a non

significant nature. The path from course interest to course 

perception was found to be significant (t-value = 4,083), All 

other paths leading to course perception were non-significant. 

The regression analysis of the paths leading to course achieve

ment resulted in the paths from the variables of course in

terest and treatment to be insignificant. Whereas, the paths 

stemming from past performance, sex, course perception, phase 

achievement, and past experience were of a significant nature. 

All non-significant paths were deleted and the recursive 

equations for the revised model were formulated; 

Z? = ̂ 76^6 + P7vRv 

Zq - P8lZi + P82Z2 + P84Z4 + P05Z5 + P87Z7 + PSujRw 

From these equations, the t-values for the remaining paths were 

again calculated with the first set of data. The results of 

these calculations are shown in Figure 12, 

Before the second data set was used to test the refined 

conceptual path model, the reliability coefficients for the 

multimeasure variables were calculated (Table 27), The re

liability coefficients were employed to correct the correla

tions of the second data set for attenuation (measurement 
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Notai t gg = 1.99 

past (ZI 
performance 

treatment 

phase (Z4) 
achievement 

past (Z5) 
experience 

(Z6) 

course 
interest 

1.137 

1.151 

1.164 

4.883 

1.350 

-.727 
1.710 perception 

-.401 

-.087 

8.005 

4.294 

.214 

.120 

-3.218 

2.302 

2.105 

Figure 11, T-values of the conceptual-path model 
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^.05 - / 

t-values data set #1 - above line / 

t-values data set #2 - below line (4.'709) 

course 
achievement 

3.865 ̂ 
(4.450) 

2.342 

(2.690) 2.165 
(3.024) 

past 
experience 

(Z5) 

past 
performance 

(Z1) 
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(Z2) 

phase 
achievement 

(Z4) 

course 
interest 

(Z6) 

course 
perception 

Figure 12, T-values of the refined conceptual-path model 
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error). With the corrected correlation matrix (Table 27), 

the revised conceptual-path model again was statistically eval

uated. All paths of this revised model remained significant 

(Figure 12). The R-squared value for this model was .796, that 

is, 79.6 percent of the variance in course achievement was ex

plained by this model. The residual paths for this model were 

.706 for and .452 for R^,, 

The inspection of this model was continued into an analysis 

of the direct and indirect effects of these variables. As shown 

in Table 2 8, past performance has the greatest direct path to

ward course achievement. However, past performance also sup

presses (as shown by a negative sign) some of the effect of the 

other variables - primarily sex in this case. Sex has the sec

ond greatest direct effect. Yet, it has the greatest suppres

sive indirect effect of all the variables. Course perception 

has the third greatest direct effect with only a small amount 

of suppressive indirect effect. Past experience had next to 

the last smallest direct effect with the greatest positive in

direct effect through sex. Phase achievement had the least 

amount of direct effect with some additional positive effect 

through past performance. 

The reader may note that there are some other positive and 

suppressive effects within these variables. However, the mag

nitude of these effects are small in comparison to those just 

elaborated upon. A more indepth discussion of these direct and 

indirect effects will follow in the next chapter. 
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Table 27, The correlations and reliabilities of path model variables using only 
the second data set 

S PA PC PP I CP A 

S (1.000)® -.033 .229 —. 300 -.310 .154 .175 

PA -.033 (1.000) -.034 .062 .020 .065 .157 

PE .179 -.067 (.611) .011 .056 -.043 .240 

PP -.274 .057 .008 (.833) -.052 -.069 .735 

I -.269 .017 .038 -.042 (.757) .502 .098 

CP .150 .063 -.033 -. 061 .424 (.941) .212 

A .153 .137 .163 .586 .074 .180 (.761) 

The reliability coefficients are in parenthesis. Below this reliability 
diagonal are the simple correlations of the second data set. Above the diagonal 
are the correlations corrected for attenuation (measurement error). 
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Figure 13. Path coefficients of the refined conceptual-path model 
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Tabla 28, The direct and indirect effects of the refined path model 

Variable 
Achievement 
Correlation 

Total Direct 
Effect 

Total Indirect 
Effect 

Amount and Source of 
Indirect Effect Through 

sex .1748 .3611 -.1863 -.0046 
.0371 
-.2543 
.0355 

phase achievement 
past experience 
past performance 
course perception 

phase achievement .1574 .1373 .0201 -.0120 
.0055 
.0526 
-.0150 

sex 
past experience 
past performance 
course perceptiion 

past experience ,2394 .1621 .0773 ,0827 
-.0047 
,0154 
-.0099 

sex 
phase achievement 
past performance 
course perception 

past performance .7354 ,8480 -.1126 -.1083 
.0085 
.0018 
-.0157 

sex 
phase achievement 
past experience 
course perception 

course perception .2121 .3201 -.0180 .0557 
-.0090 
-.0070 
-.0582 

sex 
phase achievement 
past experience 
past performance 
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CHAPTER V. DISCUSSION 

This chapter was written with the purpose of elaborating 

upon the findings of Chapter IV and to provide additional com

ments about the experimental method of instruction employed in 

this study. Thus, this chapter has three main topics of discus

sion; 1) implications, 2) limitations, and 3) recommendations. 

Implications of the Study 

Treatment Implications 

In discussing the implications of any experiment, a re

searcher must be sure that the experimental groups are of a sim

ilar nature at the onset of the experiment. It was the belief 

of this investigator that the sample validation statistics ade

quately indicate that the groups were not significantly differ

ent on those factors which may have affected course achievement. 

It was felt that experimental control was adequate and that 

there was no evidence that would indicate any violation of sta

tistical assumptions. Also after a careful inspection of the 

data, this researcher was of the opinion that there was no 

substantial reason to believe that there was any significant 

replication, pretest, or interaction effects in the experiment. 

Thus, upon this basis, the implications of the treatments were 

analyzed. 

One of the major concerns of the study was whether or not 

there were any differences between the control and individual 

unit preference treatments. Although no statistical difference 



www.manaraa.com

82 

was found between the two treatments, the following comments 

stem from student evaluations and comments. It appears that 

many students were generally in favor of increasing the flexi

bility and freedom within the classroom. However, there were 

still those students who did not know how to cope with these 

freedoms. Perhaps what is needed is to allow the student a 

choice in instructional methods. 

A second concern of this study was the relative merits of 

retesting. The data presented in Chapter IV verified the ben

efits of this option. It should be noted that almost one out 

of every three students elected to be retested. It also should 

be noted that the student who was reevaluated raised his achieve

ment level for that phase on an average of one standard devia

tion (99.6 points). It seemed obvious to this researcher that 

the person who was motivated to be reevaluated was the individ

ual who was dissatisfied with his learning level. Therefore, 

the réévaluation option permitted the student to improve upon 

his achievement level for whatever motivational reason there 

may have been. 

Perhaps of equal importance was that the instructional de

sign did accomplish its intent. The students were given greater 

flexibility, the instructors had a reduction in class prepara

tions, and the breadth of general education knowledge was able 

to be increased without any significant difference in the level 

of student achievement. This factor should have direct impli

cations for the instructional procedures of general education. 
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For if general education educators truly believe in providing 

a breadth of experience, this method of instruction deserves 

their consideration. 

Variable Implications 

The discussion in this section on the independent relation

ship of the variables to course achievement was designed to be 

brief. A more detailed and informative discussion will follow 

in the next section. 

Six variables were studied independently for their relation

ship to the achievement variable. All composite variables were 

validated through use of a multimeasure-multitrait correlation 

matrix. One indicator of the variable course perception was de

leted because of its failure to discriminate. 

Four composite variables and two single indicator variables 

were analyzed for their independent relationship to the achieve

ment variable. Of these variables, past experience and past 

performance had a highly significant relationship with achieve

ment. Course perception and sex were also found to have sig

nificant statistical relationship with achievement. Course in

terest and the number of times an individual elected to be re

evaluated did not appear to have a statistically significant 

relationship. 

A greater understanding of the implications of the relation

ships of the variables was gained through the procedure of path 

analysis. 
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Significant insights were obtained into the reasons for 

course achievement by splitting the data and employing the sta

tistical procedure of path analysis. Through this procedure, an 

unusually high behavioral science R-squared of .796 was obtained 

for the refined model. In layman's terms, this means that about 

80 percent of the factors which cause course achievement were 

identified. 

Directly, past performance had the greatest effect on 

course achievement. It seems very reasonable to expect present 

achievement to be greatly affected by past achievement. Sex 

was the second greatest direct contributor of those factors 

which influenced achievement. 

Ranking third in direct importance was the variable of 

course perception. This tends to substantiate the opinion that 

the attitude a student has toward a course will directly influ

ence his level of achievement. 

At this point, a comment about the effect of interest 

should be made. Although the variable interest did not pro

vide any direct paths to the achievement composite, it should 

be noted that it did have a significant path to course percep

tion, Thus, the effect of course interest was channeled through 

course perception. 

Past experience ranked fourth in its direct relationship 

with course achievement. Viewing past experience in this con

text, it does not appear to be as important as the independent 
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variable analysis revealed it to be, 

The fifth and last significant path to achievement was 

that of phase achievement, that is, the number of times a stu

dent desired to be reevaluated. This path could almost be clas

sified as a "desire to succeed" path. It indirectly indicates 

that motivation has an important relationship with achievement. 

However, the calculations of the indirect path effects 

yielded perhaps the greatest insights into course achievement. 

Both sex (coded 1 = female and 2 = male) and past performance 

had positive casual effects on course achievement. Yet, past 

performance indirectly suppressed some of the direct effect of 

sex, and sex indirectly suppressed some of the direct effect of 

past performance. 

An inspection of the data lead this researcher to the fol

lowing conclusion concerning this phenomenon. The suppression 

of some of the sex (male) direct effect by past performance was 

equated to a male with a poor past performance composite. The 

suppression of some of the past performance direct effect by sex 

was equated to a female with a good past performance composite. 

The implications of these effects were that a female was at a 

definite dissadvantage in this course. For some reason, a male 

student was able to achieve a higher performance level than his 

female counterpart. 

This trait seemed to be verified by the strongest positive 

indirect effect being that of past experience through sex. This 

appeared to indicate that the past experiences of males in our 
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society related more to the course than those of females. No 

doubt, this was a direct consequence of the male-female experi

ences fostered in our society. 

This trait was also evident in that the second strongest 

indirect effect was that of course perception through sex. 

It should be evident to the reader that the procedure of 

path analysis revealed some relationships that would not have 

appeared in a standard regression analysis approach. 

Limitations of the Study 

Educational research very often has some limitations or 

shortcomings. Among the limitations of the study were those 

oft 1) an administrative nature, and 2) those of an inferential 

nature. 

Administrative Limitations 

The physical implementation of the experiment had some def

inite limitations. The first limitation was the location of the 

two classrooms for the individual unit preference treatment. Al

though the two classrooms for this treatment were similar, they 

were located in two different buildings about 300 yards apart. 

If the student changed his or her mind on which class session to 

attend shortly before the start of class, it was difficult for 

the student to change classrooms. This may have had some de

leterious effect. 

The size of the classrooms may have also had some effect 

on the experiment. The classroom in Stewart Hall was smaller 
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than uias desired. This classroom allowed for only about a fif

teen percent overflow. Some of the sessions in this classroom 

had greater than a fifteen percent overflow. As a result, seat

ing proved to be an occasional problem. The exact consequences 

of this situation can not be realistically determined, 

A third administrative limitation was that of testing. To 

avoid allowing the instructors to "teach to the test," they were 

not given copies of the examinations until the day before the 

examination date. This may have caused some instructional frus

tration for the instructors who did not know "exactly" what to 

teach - even though the syllabus had specific objectives. It 

was the belief of this researcher that some of the frustration 

may have been passed on to the students. The effects of this 

factor can not be ascertained with the available data. 

Inferential Limitations 

The scope of the inferences which may be drawn from the 

study have already been presented in Chapter I, However, one 

additional limitation seems to be evident. It appears that the 

material covered in this course was such that it produces a form 

of sex discrimination. This factor should be kept in mind when 

applying the statistical findings of the study to other types 

of general education courses. 

Recommendations for Further Study 

To reap the full benefits of educational research, it must 

be applied. Therefore, the following recommendations are made 
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from the findings of this study. 

1.) If it is the objective of education to allow an 
individual to develop to the fullest extent of 
his ability, a provision for réévaluation should 
be given consideration by educators. 

2.) Further research should be conducted to ascer
tain the maximum benefits of the individual unit 
preference instructional model developed in this 
study, 

3.) This experiment should be replicated in a dif
ferent subject matter area and the achievement 
path model developed reevaluated, 

4.) St, Cloud State College should seek the services 
of a female consultant in an attempt to eliminate 
the sex discriminating in the course (Modern 
Technology and Civilization) used in this study. 

In addition, if this or a similar study were replicated, 

the following recommendations are rendered to improve the ad

ministrative structure of the experiment, 

1,) All classrooms which allow freedom of selection 
should be large enough to accommodate about at 
least a 25-35 percent overflow. 

2,) All classrooms which allow freedom of selection 
should be located within the same building, 

3,) To promote instructor harmony, instructors should 
be permitted to have access to a pool of examina
tion questions from which the phase examinations 
are made. 
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SUMMARY 

The primary purpose of the experimental study was to as

certain the relative merits of an instructional method promot

ing flexibility and phase achievement within a general educa

tion course. 

The study was conducted within a general education course 

at St. Cloud State College during the spring quarter of 1972. 

The specific course used in this experiment was entitled Modern 

Technology and Civilization. The study had a sample of 170 

students (95 female and 75 male) from diverse disciplines. 

The underlying philosophy of the experiment was concerned 

with merging the general education concept of breadth with the 

flexibility of individualism. An instructional model was de

veloped (page 23 of this dissertation) that provided a student 

with individualized unit instructional preference and phase 

achievement. This model also reduced the number of instruc

tional preparations for the instructor and increased the breadth 

of the course. 

The experimental design selected for this experiment was 

a split-plot factorial design (page 27 of this dissertation). 

Ulithin-block effects were phase achievement and replications. 

Between-block effects were those of instructional treatment and 

pretest effect. 

To eliminate instructor bias, the instructors involved in 

this experiment were rotated through the treatments. 
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The achievement criteria were based upon the evaluations 

of test questions by eleven staff members associated with the 

general education course used in this experiment. Those ques

tions evaluated as best were randomly assigned to a pretest and 

two examination forms for each phase. At the end of each in

structional phase, one-half of the students in each treatment 

received one of the forms while the other half received the oth

er form. The primary examination scores were standardized and 

used as standards of evaluation for those students who desired 

to be reevaluated. The student who elected to be reevaluated 

was administered the examination form that he did not take on 

the primary examination. Post-examination statistical analyses 

were performed on all examinations. 

Students were randomly assigned to instructional treatments. 

The randomization process was validated through an investigation 

for treatment equality in past performance, past experience, pre

test performance, and the reason for course selection. 

Although no statistical differences were found between the 

control and experimental treatments, many students expressed 

favoritism toward the increased flexibility and freedom within 

the classroom. However, there were still those students who did 

not know how to cope with these new freedoms. 

Approximately one out of every three students elected to 

be reevaluated at least once. The average increase for the 

student who elected réévaluation was approximately one standard 

deviation. Therefore, the réévaluation option permitted the 
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student to significantly improve (beyond the .01 level) upon 

his achievement. 

A secondary consideration of the study was to ascertain 

what factors had significant relationships to course achieve

ment. In the achievement analysis, a composite score of the 

three appropriate standardized phase examinations was selected 

as the criterion variable. 

Seven independent variables were analyzed for their rela

tionship to the criterion achievement. The variables were; 

1) past experience, 2) past performance, 3) course perception, 

4) course interest, 5) instructional treatment, 6) student sex, 

and 7) whether or not a student elected to take advantage of 

the réévaluation. Multiple measures were developed for the vari

ables of past experience, past performance, course perception, 

and course interest. The composite variables were validated 

through the use of a multimeasure-multitrait correlation matrix. 

The relationships of the variables to the achievement criteri

on were then investigated independently and through the use of 

path analysis. 

In an independent variable analysis, past experience, past 

performance, sex, and course perception were found to have a 

significant relationship with course achievement. 

For the investigation of course achievement by path anal

ysis, the data were split into two equal data sets of 85 obser

vations each. The first data set was used to test and refine a 

conceptual-path model. The second data set was corrected for 
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attenuation and used to retest the refined path model (page 76 

of this dissertation). All paths of the refined model remained 

significant. The R-square for the refined path model was found 

to be .796. 

Ranked in order of importance, the direct factors affect

ing course achievement were past performance (.848), sex (.361), 

course perception (.320), past experience (.162), and phase 

achievement (.137). 

The analysis of the indirect effects discovered the stron

gest two indirect effects to be suppressor variables. Past 

performance indirectly suppressed ,254 of the direct effect of 

sex. Sex suppressed .108 of the direct effect of past perfor

mance. Past experience had the strongest positive indirect ef

fect (.083) through sex. Course perception had an indirect ef

fect of .056 through sex and phase achievement had an indirect 

effect of .053 through past performance, A complete analysis 

of the direct and indirect effects has been presented in Table 

28 (page 80 of this dissertation). 



www.manaraa.com

93 

BIBLIOGRAPHY 

1. Aleamoni, Lawrence M, The Illinois course evaluation 
questionnaire manual of interpretation (revised). Urbana, 
Illinois, Office of Instructional Resources, University 
of Illinois, 1968. 

2. Astin, Alexander U). Predicting academic performance in 
college. New York, New York, The Free Press. 1971. 

3. Axelrod, Joseph and others. Search for relevance; the 
campus in crisis. San Francisco, California, Jossey-Bass 
Inc., Publishers. 1969, 

4. Blackman, Edward B. General education. In Ebel, Robert 
L., ed. Encyclopedia of Educational Research. 4th ed. 
Pp. 522-537. London, England, The Macmillan Company. 
1969. 

5. Blalock, Hubert M., Jr. Correlation analysis and causal 
inferences. American Anthropologist 62: 624-631. I960. 

6. . Correlation and causality; the multivariate 
case. Social Forces 39: 246-251. 1961. 

7. and Blalock, A. B. Methodology in social re-
search. New York, New York, McGraw-Hill Book Company, 
Inc. 1968. 

8. Borg, Walter R, Educational research an introduction. 
New York, New York, David McKay Co., Inc. 1963. 

9. Boudon, Raymond. A method of linear causal analysis: 
dependence analysis. American Sociological Review 30, 
No. 3: 365-374. 1965. 

10. Brubacher, John S. and Rudy, Willis. Higher education in 
transition. New York, New York, Harper and Row, Publishers. 
1968. 

11. Byerly, Richard Lee, The use of multiple regression and 
path analysis in analyzing success in journalism at Iowa 
State University, Unpublished Ph.D. thesis. Ames, Iowa, 
Library, Iowa State University of Science and Technology. 
1970. 

12. Campbell, D. T. and Fiske, D. W. Convergent and dis
criminant validation by the multitrait-multimethod matrix. 
Psychological Bulletin 56, No. 2: 289-321. 1959. 



www.manaraa.com

94 

13. Cassai, Russell M. A student course evaluation question
naire. Improving College and University Teaching 19, No. 
3:204-206. 1971. 

14. Cochran, William G. and Cox, Gertrude M. Experimental 
design. 2nd ed. New York, New York, John Wiley and Sons, 
Inc. 1967. 

15. Costner, Herbert L. Theory, deduction and rules of cor
respondence. American Journal of Sociology 75: 245-263. 
1969. 

16. Cronbach, L, J. How can instruction be adapted to individ
ual differences. In R, M. Gagne, ed. Learning and indi
vidual differences. Pp. 23-39. Columbus, Ohio, Charles 
E. Merrill Books, Inc. 1967. 

17. Dolphin, Warren and Franke, Robert G. Biology 101 phase 
achievement system study guide, Ames, Iowa, Iowa State 
University. 1971, 

18. Draper, N. R, and Smith, H. Applied regression analysis. 
New York, New York, John Wiley and Sons, Inc. 1966. 

19. Dressel, Paul L. The undergraduate curriculum in higher 
education. New York, New York, The Center for Applied 
Research in Education, Inc. 1963. 

20. Dressai, Paul L. and lYlayhew, Lewis. General explorations 
in evaluation, Washington, D.C., American Council on Edu
cation, 1954. 

21. Duncan, Otis Dudley. Path analysis: sociological examples. 
American Journal of Sociology 72, No. 1: 1-16. 1966. 

22. Dunn, James A. The accommodation of individual differences 
in the development of personal programs of study. In 
Robert A. Weisgerber, ed. Developmental efforts in indi
vidualized learning. Pp, 27-35. Itasca, Illinois, F. E. 
Peacock Publishers, Inc. 1971, 

23. Flanagan, John C, Individualizing education. In Robert 
A. Weisgerber, ed. Developmental efforts in individual
ized learning. Pp. 4-26. Itasca, Illinois, F. E. Peacock 
Publishers, Inc. 1971. 

24. Freund, John E. Modern elementary statistics, 3rd ed, 
Englewood Cliffs, New Jersey, Prentice-Hall, Inc. 1967, 

25. Guilford, J. P. Fundamental statistics in psychology and 
education. 4th ed. New York, McGraw-Hill, 1965, 



www.manaraa.com

95 

26, Harman, H. H. Modern factor analysis, Chicago, Illinois, 
University of Chicago Press. 1967, 

27, Harvey, James. Reforming undergraduate curriculum; prob
lems and proposals, Washington, D.C., ERIC Clearinghouse 
on Higher Education, March, 1971, 

28, Heise, David R, Problems in path analysis and causal 
inference. In Edgar F, Borgatta and George W, Bohrnstedt, 
eds. Sociological Methodology. Pp. 38-73, San Fran
cisco, California, Jossey-Bass Inc,, Publishers, 1969, 

29, Ikenberry, Stanley 0. The academy and general education. 
The Pennsylvania State University Center for the Study of 
Higher Education Report No, 7, December, 1970, 

30, Jakubowski, Ted and Kaplan, H. Roy. Seniors view the 
core curriculum. A survey report, University of Mas
sachusetts, ERIC ED 029 616. October, 1968, 

31, Kirk, Roger E, Experimental design; procedures for the 
behavioral sciences. Belmont, California, Brooks/Cole 
Publishing Company, 1968. 

32, Lacroix, William J. Student achievement in a general edu
cation course using selected experimental time allocations. 
Unpublished Ph.D. thesis, Ames, Iowa, Library, Iowa State 
University of Science and Technology, 1971. 

33, Land, Kenneth C, Principles of path analysis. In Borgat
ta, Edgar F, Sociological Methodology, Pp, 3-36, San 
Francisco, California, Jossey-Bass, Inc., Publishers. 
1969. 

34, Lavin, David E. The prediction of academic performance; 
a theoretical analysis and review of research. New York, 
New York, Russell Sage Foundation. 1965, 

35, Lord, F, N, and Novick, M. R, Statistical theories of 
mental test scores, Reading, Pa., Addison-Wesley, 1968, 

36, Mayhew, Lewis B, Contemporary college students and the 
curriculum. Southern Regional Educational Board SREB 
Research Monograph Number 14, 1969, 

37, , Innovation in collegiate instruction; strate-
gies for change. Southern Regional Educational Board SREB 
Research Monograph Number 13, 1968, 

38, . The collegiate curriculum; an approach to anal
ysis, Southern Regional Education Board SREB Research 
Monograph Number 11, 1966, 



www.manaraa.com

96 

39, , General education: an account and appraisal. 
New York, New York, Harper and Brothers, Publishers, 1960. 

40, McKeachie, Wilbert J. Research on college teaching: A 
review. Report 6, ERIC Clearinghouse on Higher Education, 
Washington, D.C., The George Washington University, ERIC 
ED 043 789. November, 1970. 

41, iïlenne, John W, Use of computer analysis in evaluating and 
improving the measurement characteristics of examinations. 
Student Counseling Service Report 68-12. Ames, Iowa, Iowa 
State University, ca. 1969. 

42, Morrison, R. S, Some aspects of policy-making in the Amer
ican university, Daedalus 99; 609-644, 1970, 

43, Nunnally, Jum C. Educational measurement and evaluation. 
New York, New York, McGraw-Hill Book Company. 1964. 

44, . Psychometric theory. New York, New York, Mc-
Graw-Hill Book Company. 1967. 

45, President's Commission. Higher education for American 
democracy. New York, New York, Harper and Row, Publishers, 
1947, 

46, Reavis, W, C, Differentiated requirements in the univer
sity of Chicago high school. In National Society for the 
Study of Education, Adapting the schools to individual 
differences. Twenty-fourth Yearbook Part II, Pp. 49-52, 
Bloomington, Illinois. Public School Publishing Company. 
1925. 

47, Rice, James G. The campus climate: a reminder. In Sam
uel Baskin, ed. Higher education: some newer develop
ments. Pp. 304-317. New York, New York, McGraw-Hill Book 
Company, 1965. 

48, St, Cloud State College General Bulletin 197l/l972, St, 
Cloud, Minnesota, Office of Admissions and Records, St, 
Cloud State College, 1971, 

49, Smith, David Horton, Defining general education: relativ
ity, breadth, integration, fruitfulness, and individuality. 
The Journal of General Education 22: 153-171, 1970. 

50, Smith, G, Kerry, editor. New teaching new learning: cur
rent issues in higher education. Washington, D.C., Amer
ican Association for Higher Education, 1971, 

51, Snedecor, George W. and Cochran, William G. Statistical 
methods. 6th ed. Ames, Iowa, The Iowa State University 
Press. 1967. 



www.manaraa.com

97 

52. Sorenson, Herbert, Statistics for students of psychology 
and education. New York, New York, McGraw-Hill Book Co., 
Inc. 1936. 

53. Tovey, Weldon Reynolds. An analysis of factors affecting 
scholastic achievement at the University of Idaho college 
of engineering. Dissertation Abstracts 32, No. 1i 146A, 
1971. 

54. Tuckman, Bruce lAl. The student-centered curriculum: a 
concept in curriculum innovation. Educational Technology 
9, No. 10: 26-29. October, 1959. 

55. Tyler, Ralph W. Basic principles of curriculum and instruc
tion, Chicago, Illinois, University of Chicago Press. 

56. Van Haden, Herbert I. and King, Jean Marie. Innovations 
in education: Their pros and cons. Worthington, Ohio, 
Charles A. Jones Publishing Company, 1971, 

57. Warren, Richard D. and Lee, Motoko. Use of path analysis 
in testing a model and in estimating coefficients at the 
same time. Iowa Agriculture and Home Economics Experiment 
Station Journal Paper No. J-6935. 1971. 

58. Weisgerber, Robert A. Perspectives in individualized 
learning. Itasca, Illinois, F, E. Peacock Publishers, Inc. 
1971. 

59. Williams, Aston. General education in higher education. 
New York, Teachers College Press, 1968, 

60. Womer, Frank B, Basic concepts in testing. Boston, Mass,, 
Houghton Mifflin Company. 1968, 

61. Wootton, Lutian R. Independent study curriculum. Improv
ing College and University Teaching 56, No. 4: 227-228. 
1968. 



www.manaraa.com

98 

ACKNOWLEDGEMENTS 

This section is devoted to the many individuals to whom 

this researcher owes a very large debt of gratitude for their 

expertise, direction, and encouragement. 

To the administration of St. Cloud State College; Dr. 

Alfred Lease, Dean of the School of Industry; Dr. Robert Ryan, 

Chairman of the Department of Technology; and Dr. William Kemp, 

Chairman of the Department of Industrial Education; grateful 

appreciation is expressed for their cooperation and administra

tion of the personnel and facilities for this experiment. 

Thanks is expressed to the School of Industry faculty mem

bers who were involved in the planning and implementation of 

this experiment. Paramont acknowledgement must be given to 

Dr. William Lacroix who not only conducted previous research 

upon which many a priori decisions were based, but who also 

aided in the coordination of the experiment. Dr. Philip Berg-

strom. Dr. P. John Carter, and Mr. Stanley Wood must be acknowl

edged for their superb instructional efforts. 

Without a doubt, a debt of gratitude is owed to many fac

ulty members of Iowa State University who aided directly or in

directly in this study. Special consideration must be rendered 

to the five members of this researcher's committee: Dr. Milton 

Brown, Dr. Ray Bryan, Mr, Lowell Carver, Dr. Richard Warren, 

and Dr. William Wolansky. The expertise and guidance of these 

individuals provided a significant contribution to this study. 



www.manaraa.com

99 

Last and perhaps most important, this investigator wishes 

to acknowledge his wife Joyce and daughter Kristi for their 

obvious role,in this study. 



www.manaraa.com

100 

APPENDIX Al 

UNIT IMPORTANCE QUESTIONNAIRE 
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UNIT IMPORTANCE INDUSTRIAL 192 INTERVIEW SCHEDULE 

Read the following: 

At our meeting yesterday, you will recall that we divided 

the course syllabus into three phases. We then divided the 

phases into two seven unit groupings. It is now necessary for 

us to individually identify the three MOST IMPORTANT units 

within each group, 

(Hand the evaluator the group listings,) 

First, take a few minutes to review all the units within 

each phase. Then, starting with Phase I Group 1, select the 

three units that you feel are the MOST IMPORTANT. If you need 

any clarification or review as to the subject matter content 

represented by the unit titles, please feel free to ask. 

Take your time and when you have your responses ready, 

I will record your answers. 
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INDUSTRIAL 192 UNIT IMPORTANCE QUESTIONNAIRE 

Select the three units that you feel are the most im
portant within each of the seven unit groupings. 

PHASE I - GROUP I (TECHNOLOGICAL DEVELOPMENT) 

1. ______ Dynamics of Change 
2. Development of Man through Tools 
3. The History of Technology from the Industrial 

Revolution 
4. The History of Labor 
5. ______ Techniques of Labor and Management 
6. The Industrial Organization 
7. The Industrial Organization's Structure 

PHASE I - GROUP II (TECHNOLOGICAL DEVELOPMENT) 

1. _____ The Development of Mass Production 
2. Automation 
3. Computer Development and Basic Operation 
4. ______ Computer Applications and Implications 
5. Oceanography 
6. Education and Technology 
7. Sources of Power 

PHASE II - GROUP I (AMERICAN INDUSTRIES) 

1. Forestry and Wood Products 
2. _____ The Paper Industry 
3. _____ The Iron and Steel Industry 
4. Extraction 
5. Synthetics and Plastics 
5, _____ Machine Tools and Processes 
7, Housing and Construction 

PHASE II - GROUP II (AMERICAN INDUSTRIES) 

1, Air and Space Transportation 
2, Rail Transportation 
3, ______ Water and Pipeline Transportation 
4, _____ Highway Transportation 
5, _____ Telemobility 
6, _____ Printing and the Graphic Arts 
7, The Service Industries 
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PHASE III - GROUP I (THE SOCIOLOGICAL IMPLICATIONS OF 
TECHNOLOGY) 

1. Factors of Hard-Core Unemployment 
2. ________ Production and the Worker 
3. ________ The Guaranteed Income Concept 
A, Leisure 
5. Working Women 
6. ______ Moonlighting 
7. Unemployment and Underemployment 

PHASE III - GROUP II (THE SOCIOLOGICAL IMPLICATIONS OF 
TECHNOLOGY) 

1. Population 
2. _______ Air Pollution 
3. ______ Water Pollution 
4. _____ Land and Noise Pollution 
5. ________ The Social Costs of Cybernation 
6. ______ Control and Use of Technology 
7. The Future of the Future 
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INDUSTRIAL 192 UNIT IMPORTANCE RECORDING FORM 

Respondent A B C D E F G H I J K L M 

5 1 1 1 1 1 1 3 2 1 1 5 1 

CL 
3 
O 

6 2 3 3 6 5 6 1 3 2 3 1 7 
»—1 

w 

(T 
U 7 3 5 6 3 6 5 6 5 3 6 3 6 

m 
X n 

I
I
 

2 1 1 2 1 2 3 1 1 2 1 2 2 

CL 
3 
O 

3 2 4 6 3 4 2 7 2 6 2 3 3 
Q: 
CD 7 3 7 7 6 6 6 3 6 5 3 5 4 

3 3 1 3 3 3 2 3 2 4 5 5 3 
CL 
=] 
o 
rf 

5 5 6 5 5 5 3 5 4 1 6 4 4 
l-H CD 

6 6 7 6 1 6 5 7 7 3 7 1 5 
W 
cn 
<c 

M 
l-H 2 4 4 5 1 4 7 5 1 1 5 2 7 

J_ 
CL CL 

3 
O 

5 7 5 7 5 5 1 7 5 2 7 5 5 
(C 
CD 7 5 7 6 4 6 5 - 7 5 1 7 1 

t-i 2 1 4 1 3 4 2 4 - 4 1 4 7 

l-H 
CL 
3 
O 

4 2 6 2 5 7 4 5 - 3 2 7 4 
H 
M 
Ul 
tn 
eC 
T 

cc 
o 7 4 7 4 7 2 5 6 - 2 4 3 2 

H 
M 
Ul 
tn 
eC 
T 

t-t 
l-H 

5 1 4 1 1 5 1 1 - 2 7 1 1 
Q-

CL 
3 

6 2 5 5 5 1 3 5 - 1 5 7 5 
O 
(T 
CD 7 3 7 7 7 2 4 - - 6 1 4 7 



www.manaraa.com

105 

INDUSTRIAL 192 UNIT IMPORTANCE QUESTIONNAIRE TOTALS 

PHASE I - GROUP I (TECHNOLOGICAL DEVELOPMENT) 

1 .  
2 .  
3. 

4. 
5. 
6 .  
7. 

(11 

0 '  

y. 

Dynamics of Change 
Development of Man through Tools 
The History of Technology from the Industrial 
Revolution 
The History of Labor 
Techniques of Labor and Management 
The Industrial Organization 
The Industrial Organization's Structure 

PHASE I - GROUP II (TECHNOLOGICAL DEVELOPMENT) 

1 .  
2 .  
3. 
4. 
5. 
6 .  
7. 4 

The Development of Mass Production 
Automation 
Computer Development and Basic Operation 
Computer Applications and Implications 
Oceanography 
Education and Technology 
Sources of Power 

PHASE II - GROUP I (AMERICAN INDUSTRIES) 

Tiïï 

ni 

Forestry and Wood Products 
The Paper Industry 
The Iron and Steel Industry 
Extraction 
Synthetics and Plastics 
Machine Tools and Processes 
Housing and Construction 

PHASE II - GROUP II (AMERICAN INDUSTRIES) 

1. (6) Air and Space Transportation 
2. (3) Rail Transportation 
3. (O) Water and Pipeline Transportation 
4. (4 ) Highway Transportation 
5. (13) Telemobility 
6. (2) Printing and the Graphic Arts 
7. (9) The Service Industries 
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PHASE III - GROUP I (THE SOCIOLOGICAL IMPLICATIONS OF 
TECHNOLOGY) 

Factors of Hard-Core Unemployment 
Production and the Worker 
The Guaranteed Income Concept 
Leisure 
Working Women 
Moonlighting 
Unemployment and Underemployment 

PHASE III - GROUP II (THE SOCIOLOGICAL IMPLICATIONS OF 
TECHNOLOGY) 

1. (10) Population 
2. (3V Air Pollution 
3. (2 ) Water Pollution 
4. (3) Land and Noise Pollution 
5. (8) The Social Costs of Cybernation 
6. 12) Control and Use of Technology 
7. (7) The Future of the Future 
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APPENDIX BI  

COURSE SYLLABUS 
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MODERN TECHNOLOGY 
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CIVILIZATION 
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INDUSTRIAL 192 

MODERN TECHNOLOGY AND CIVILIZATION 

Catalog Description 

Indo - 192 - Modern Technology and Civilization — 
Analysis of contemporary technology and its effects on man and 
society. Special emphasis is placed on change created by tech
nology, as well as such topics as modern industrial structure, 
the labor force, leisure, automation and the resulting social 
consequences, A credits. 

Philosophy and Objective 

The concept of technology is by no means new, it is not 
a creation of the 20th century; rather it is as old as man him
self, As you proceed throughout this quarter you should ask 
yourself what technology really is. And, equally important, 
where is it taking you and how does it affect your life. 

All men are not engineers or scientists. Not all men 
understand technology in its true perspective, yet technology 
has changed life both negatively and positively, Man takes 
the concept of technology for granted; probably because he 
does not understand it or because he is afraid of it. Yet 
the present revolution is the basis for understanding social 
change. Many questions must be answered. For example: What 
about the population explosion? Will the computer eventually 
do all of the thinking for man? How will we learn in the 21st 
century? Who should have more leisure time? Will technology 
eventually destroy man? Such questions are seemingly without 
end. 

If we wish to place the term "technology" in the framework 
of a theoretical construct, we find that it does not exist in 
the abstract but exists to meet the needs and social goals of 
the people. Technology creates problems while it attempts to 
free man from burdens, pushing him further and further into 
an era of abundance, often at a pace with which he can not cope. 
Man must be able to analyze new situations, develop rational 
and feasible solutions and then be able to communicate the re
sults to those concerned. Every member of society must be 
vividly aware of the influence, reactions, problems, and ad
vancements of the highly industrialized era of which he is a 
part. 

The course content of Industrial 192 has been organized 
to develop a broader background of knowledge and understanding 
of change — change brought about through industry and her 
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technologieso As a result of this broadened scope, it is hoped 
that the individual student will be able to formulate a base 
for opinions, attitudes, and actions; thereby becoming a more 
informed and contributory member of our technological society. 

Course Organization and Content 

This course is divided into three distinct phases. Each 
phase has fourteen instructional units. The following is a 
listing of the phase and unit titles. (* Indicates major units) 

Phase I - Technological Development 

•Dynamics of Change 
Development of Man Through Tools 
*The History of Technology from the Industrial Revolution 
The History of Labor 
Techniques of Labor and Management 
*The Industrial Organization 
The Industrial Organization's Structure 

*The Development of Mass Production 
•Automation 
•Computer Development and Basic Operation 
Computer Applications and Implications 
Oceanography 
Education and Technology 
Sources of Power 

Phase II - American Industries 

Forestry and Wood Products 
The Paper Industry 
*The Iron and Steel Industry 
Extraction 

•Synthetics and Plastics 
•Machine Tools and Processes 
Housing and Construction 

•Air and Space Transportation 
Rail Transportation 
Water and Pipeline Transportation 
Highway Transportation 

•Telemobility 
Printing and the Graphic Arts 

•The Service Industries 

Phase III - The Sociological Implications of Technology 

Factors of Hard-Core Unemployment 
•Production and the Worker 
The Guaranteed Income Concept 

•Leisure 
Working Women 
Moonlighting 
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•Unemployment and Underemployment 
Population and Technology 
Air Pollution 
Water Pollution 
Land and Noise Pollution 

*The Social Costs of Cybernation 
Control and Use of Technology 

*The Future of the Future 

Within each phase, the method of instruction and the 
order of unit presentation will be explained by your instruc-
toro Those units that are not covered in class should be 
covered by the student through independent study. 

Evaluation 

Although classroom instruction can not be provided in all 
of the instructional units, the phase examinations will cover 
all the units within that phase. The examinations will be 
composed of sixty-two multiple choice questions. 

Primary phase examinations will be held on the following 
dates: April 21 for Phase I, May 10 for Phase II, and June 2 
for Phase III, These are the last scheduled class periods 
for each instructional phasso 

Test grades will be assigned according to standardized 
scores in which a standardized score of 335,5 is required for 
a D, 432,5 for a C, 538,5 for a B, and 628,0 for an A, 

If a student is dissatisfied with his achievement on the 
primary examination, he can elect to be retested in each phase 
a second time. The second chance phase examinations will be 
held according to the following schedule; April 27 for Phase I, 
May 18 for Phase II, and a time to be announced during final 
week for Phase III, Second chance examinations will be admin
istered at the same scheduled class time on the indicated float 
days. The room for these examinations will be announced by 
your instructor. 

If the student elects to take a second chance examination, 
it should be understood that it is the student's responsibility 
to make sure that his second chance examination is not of the 
same form as his primary examination. That is, a student who 
has taken Form A as his primary examination should take Form 
B on his second chance examination. If this procedure is not 
followed, the lowest score obtained will be recorded as the 
student's achievement level. No questions are exactly repeated 
between different phase examination forms. The last score 
achieved is also the recorded achievement score for that phase. 
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Final evaluation will be determined by the summation of 
the standardized achievement level received in each of the 
three phases. At least one examination must be taken in each 
phasBo Grades will be assigned as follows: a total of 1006o5 
points is required for a D, 1297*5 points for a C, 1615*5 points 
for a B, and 1884*0 points for an Ao 

General Reference List 

The general educational breadth of this course is not 
adequately covered in any one single reference* For this 
reason, each instructional unit has specific references, A 
list of the references sighted is listed belowo Your instruc
tor may add to this list* 

American Machine Tool Builders' Association, Machine Tools To
day, National Machine Tool Builder's Association, Washington, 
D.C. 1964. 

Carpenter, Me Scott, Exploring Space and Sea, Washington, 
Do Co, Smithsonian Institute Press, Smithsonian Publication 
4726o 1967, 

*Fabun, Don, The Dynamics of Change, Englewood Cliffs, N, J,, 
Prentice-Hall, Inc, l967o 

Kirschner, Edwin J, Transportation Technology: The Decade 
Aheado Department of Transportation, Washington, D.C., U, S. 
Government Printing Office, 

*Lauda, Donald P, and Ryan, Robert Do Advancing Technology: 
Its Implications on Society» Dubuque, Iowa, Wm, C, Brown 
Company Publishers, 1971, 

Monograph Paper, History of the American Labor Movement, 

Nekoosa-Edwards Paper Company, Public Relations Department, 
Versatile Nekoosa in Action, Port Edwards, Wisconsin, ca, 
1966, — 

*Scobey, Mary-Margaret, Teaching Children About Technology, 
1st edg Bloomington, Illinois, Mcknight and McKnight Pub
lishing Company, 1968, 

Uo S, Department of Agriculture, Forest Service, Forest Pat
terns: Beauty and Use, Washington, D.C., U, S. Government 
Printing Office, PA-679, 1965, 

Do S, Steel Corporation, The World of Steel, Pittsburgh, 
Pennsylvania, 1966, 
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Wilkie Brothers Foundation. Tools That Created Civilization 
Now Show the Way to World Peace* Des Plaines, Illinois* ça» 
1960. 

You will find the references authored by Fabun, Lauda & 
Ryan, and Scobey to be those references most frequently sighted 
as the specific references for a unit. It is recommended that 
you purchase one of these texts. It is also recommended that 
student study groups be formed to provide each student with 
an access to these three main references. These study groups 
will also provide the opportunity to "learn from each other." 

The other references sighted are available for your use 
in the School of Industry's P. C. Rawland Library. This room 
is located adjacent to the School of Industry's main office. 
These materials may not be checked out. 

In addition, most encyclopedias will provide an excellent 
condensed reference source for those units that do not have 
any specified references. 

Specific Unit References and Objectives 

Unit 1 - Dynamics of Change 
Referencesi 
Lauda and Ryan, pp. 259-275. 
Fabun, Part I, pp. 1-9, 15-21, 26-32. 
Objectives: 
The student will be able to identify* 
1. the major factors which tend to hinder the adaptation of 

technological change. 
2. the major factors which accelerate and promote technological 

change. 
3. various examples which are indicators as to the rate of 

technological change. 
4. basic terms associated with technological change. 
5. what needs to be done in order to adapt to change in our 

society. 

Unit 2 - Development of Man Through Tools 
References t 
Wilkie Brothers Foundation. 
Objectives; 
The student will be able to identify: 
1. the major events in the development of man through tools. 

This will include such items as the major eras, discoveries, 
inventions, innovators, etc. 

Unit 3 - The History of Technology From the Industrial Revolution 
References: 
None specified - many good sources available. 
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Unit 3 - (continued) 
Objectives: 
The student will be able to identify» 
1o significant historical events and individuals from the 

industrial revolutiono 
2o various industrial expansion terms associated with this 

period of timeo 

Unit 4 - The History of Labor 
References: 
Lauda and Ryan, ppo 92-114» 
Monograph Papero 
Objectives: 
The student will be able to identify: 
1o the major developments in the history of labor in the 

United States, This will include such items as important 
labor leaders, large labor unions, government legislation, 
and major historical incidentso 

Unit 5 - Techniques of Labor and Management 
References: 
None specified - any good text on labor relations. 
Objectives: 
The student will be able to identify: 
1b the various types of union shops and their requirementso 
2o various techniques used by labor such gs standardization, 

jurisdictional limitations, picketing, boycotts, etco 
3o the difference between conciliation, mediation, arbitration 

and other labor-management termso 
4c the various techniques used by management such as employers' 

associations, injunctions, lockouts, and others» 
5o the role and power of the federal government in labor-

management differences* 

Unit 6 - The Industrial Organization 
References : 
None specified. 
Objectives : 
The student will be able to identify: 
1o the various organization types, such as private, partner

ship, etco 
2c methods of industrial expansion as aggregation, consolida

tion, and integration. 
3o the basic industrial considerations when considering new 

plant development as labor, resources, etc» 
4. basic industrial organizational trends. 

Unit 7 - The Industrial Organization's Structure 
References : 
None specified. 
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Unit 7 - (continued) 
Objectives: 
The student will be able to identify; 
1o the various types of industrial organization charts and 

their associated terms* 
2o the major functional divisions of an industrial enterprise 

such as purchasing, manufacturing, marketing, etc# 
3o the broad classifications of occupations within the divisions 

of an industrial enterprise. 

Unit B - The Development of Mass Production 
References: 
None specified. 
Objectives: 
The student will be able to identify: 
1o significant historical men and events in the development 

of mass production* 
2o the basic elements of mass production* 

Unit 9 - Automation 
References: 
Fabun, Part IV, pp* 1-9* 
Lauda and Ryan, pp* 127-147* 
Objectives: 
The student will be able to identify: 
1o the impact and trends of automation in the United States* 
2* the difference between mass production, automation, and 

cybernation* 
3* significant historical events in the development of automa

tion. 

Unit 10 - Computer Development and Basic Operation 
References: 
Fabun, Part IV, pp* 8-30* 
Lauda and Ryan, pp* 114-120* 
Scobey, pp* 77-78* 
Objectives: 
The student will be able to identify: 
1* significant men and events in the development of the com

puter* 
2* the basic types of computers* 
3* the basic functional divisions within a computer* 

Unit 11 - Computer Applications and Implications 
References: 
Lauda and Ryan, pp* 478-490* 
Scobey, pp, 77-78* 
Objectives: 
The student will be able to identify: 
1o some of the various uses of the computer* 
2* social trends as a result of the computer* 
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Unit 12 - Oceanography 
References : 
Carpenter, 
Fabun, Part II, ppo 15-19o 
Objectivesi 
The student will be able to identify; 
1o some of the problems of under sea explorations, 
2, some of the future potentials of the ocean. 

Unit 13 - Education and Technology 
References : 
None specified. 
Objectives: 
The student will be able to identify; 
1, trends between education and its relationship to tech

nological advancement, 
2, the purposes of industrial education at the various levels 

of our educational system. 

Unit 14 - Sources of Power 
References: 
Scobey, pp, 193-222, 
Objectives : 
The student will be able to identify; 
1, natural sources of energy, 
2, the steps in producing electricity, 
3, methods of energy production, their source, and associated 

major implications. 

Unit 15 - Forestry and Wood Products 
References: 
U, So Department of Agriculture, Forest Service. 
Scobey, pp, 100-108, 
Objectives: 
The student will be able to identify; 
1, the six basic continental forests in terms of general 

location, type of forest, and products produced, 
2, the basic methods and procedures in harvesting forest 

products, 
3, some basic forest products by name, make-up, and use, 
A, the importance of the forest industry to Minnesota and 

the nation. 

Unit 16 - The Paper Industry 
References : 
Wekoosa-Edwards Paper Company, 
Scobey, pp. 269-271, 
Objectives : 
The student will be able to identify: 
1, the major steps in the paper making process, 
2, the major raw materials used in paper production. 
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Unit 16 - (continued) 
3o the importance of the paper industry to the state of 

Minnesota and the nation, 
4o the historical origins of paper. 

Unit 17 - The Iron and Steel Industry 
References; 
Scobey, pp« 109-112, 217, 
Uo So Steel Corporation, 
Objectives: 
The student will be able to identify* 
1. the major steps in the steel making process. 
2. the major raui materials used in steel making. 
3. the importance of the steel industry to the state of 

Minnesota and the nation. 

Unit 18 - Extraction 
References t 
Fabun, Part II, pp. 1-11, 
Scobey, pp, 86-80, 112-113, 149-151, 
Objectivesi 
The student will be able to identify: 
1. the relationship between resources and population. 
2. how long our resources are apt to last, 
3. methods of extraction, 
4. major locations of aluminum and copper resources. 
5. how salt is mined and its location in the United States. 

Unit 19 - Synthetics and Plastics 
References; 
Scobey, pp. 117-119, 175-177. 
Objectives; 
The student will be able to identify: 
1. the basic processes used in plastic production. 
2. the major divisions of plastics, 
3. common man-made fibers and their trade names. 
4. major events in the development of plastics. 

Unit 20 - Machine Tools and Processes 
References; 
American Machine Tool Builders' Association. 
Objectives: 
The student will be able to identify: 
1. basic machine tool operations. 
2. terms associated with the basic machine tool operations 

and related operations. 

Unit 21 - Housing and Construction 
References: 
Fabun, Part II, pp, 20-25. 
Scobey, pp. 88-94. 
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Unit 21 - (continued) 
Objectivesi 
The student will be able to identify; 
1o the present and future housing trends, 
2o terms associated with housing trends* 
3o the importance of concrete to construction» 
4o various types of concreteo 

Unit 22 - Air and Space Transportation 
References: 
Kirschner, ppo 15-19» 
Scobey, ppo 226-227, 255-267, 
Objectivesi 
The student will be able to identify: 
1, the role of the government in air transportation, 
2, major vehicles in air and space transportation, 
3, terms and trends of aviation and space transportation. 

Unit 23 - Rail Transportation 
References t 
Kirschner, pp, 8-13, 
Scobey, pp, 235-241* 
Objectivesi 
The student will be able to identify: 
1, the importance of rail transportation, 
2o terms and trends associated with the railroad industry in 

the United States, 
3, major developments in rail transportation systems in the 

United States, 

Unit 24 - Water and Pipeline Transportation 
References : 
Kirschner, pp, 21-24, 
Scobey, pp, 226, 242-255, 
Objectives ; 
The student will be able to identify: 
1, major developments in water and pipeline transportation. 
2, the importance of water and pipeline transportation to 

the United States, 
3, major water transportation systems and vehicles. 

Unit 25 - Highway Transportation 
References : 
Kirschner, pp. 1-8, 
Scobey, p, 225, 
Objectives : 
The student will be able to identify: 
1c the major classifications of highway carriers as common, 

contract, etc, 
2, general trends in land transportation, 
3, the economic impact of highway transportation in terms of 

taxes and consumer spending. 
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Unit 26 - Telemobility 
References t 
Fabun, Part III, ppo 1-30o 
Objectivest 
The student will be able to identify! 
1o major developments in telemobility as well as their associated 

past, present, and future implicationso 

Unit 27 - Printing and the Graphic Arts 
References: 
Scobey, pp« 271-275o 
The student will be able to identify; 
1o the basic printing processes and associated terms, 
2o the relationship between photography and printing. 

Unit 28 - The Service Industries 
References t 
Lauda and Ryan, pp, 169-187o 
Objectivesi 
The student will be able to identify: 
1o the major service industries in the United States, 
2, the trends of the service industries in the United States, 
3, the productivity trend of the service industries. 

Unit 29 - Factors of Hard-Core Unemployment 
References: 
Lauda and Ryan, pp, 77-91, 217-234, 
Objectives: 
The student will be able to identify: 
1o the problems of the hard-core unemployed, 
2c examples which indicate the inequalities between white and 

black America, 
3, the training problems of the hard-core. 

Unit 30 - Production and the Worker 
References : 
None specified. 
Objectives: 
The student will be able to identify: 
1o the physical and mental effects of mass production on the 

worker, 
2, the job characteristics and complaints of the man on the 

assembly line, 
3, the meaning of such terms as job enlargement, job reduction, 

etc. 

Unit 31 - The Guaranteed Income Concept 
References : 
Lauda and Ryan, pp, 187-202, 
Objectives: 
The student will be able to identify: 
1, the background and psychological aspects of the guaranteed 

income. 
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Unit 32 - Leisure 
References: 
Fabun, Part V« 
Lauda and Ryan, ppo l57-l68o 
Objectives: 
The student will be able to identify: 
1o the basic definitions of terms associated with leisure* 
2o the sociological trends of leisureo 
3o who will be most affected by the changes in leisure timso 

Unit 33 - Working Women 
References: 
Lauda and Ryan, ppo 72-77o 
Objectives: 
The student will be able to identify: 
1o the trends and implications of working women in our society, 
2o statistical trends and factors of working women, 
3o why women work. 

Unit 34 - Moonlighting 
References: 
Lauda and Ryan, pp, 209-217, 
Objectives : 
The student will be able to identify: 
1o the trends and implications of moonlighting in our society, 
2, significant statistical trends and facts on moonlighting, 
3o why people moonlight. 

Unit 35 - Unemployment and Underemployment 
References: 
Lauda and Ryan, pp, 235-256, 
Objectives: 
The student will be able to identify: 
1, trends of unemployment and underemployment in our society, 
2, various significant statistics which depict unemployment, 
3, major terminology associated with unemployment and under

employment. 

Unit 36 - Population and Technology 
References: 
Fabun, Part I, pp, 10-13, Part III, pp* 27-31, 
Lauda and Ryan, pp, 314-345, 
Objectives: 
The student will be able to identify: 
10 present and future population trends and associated problems 
2, the population of the United States in terms of world per

centage and numbers, 
3, the relationships between population and pollution. 

Unit 37 - Air Pollution 
References : 
Lauda and Ryan, pp, 396-403, 
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Unit 37 - (continued) 
Objectives: 
The student will be able to identify: 
10 major sources, causes, types, costs, and terms associated 

with air pollutiono 

Unit 38 - Water Pollution 
References: 
Fabun, Part II, ppo 12-14, 
Lauda and Ryan, ppo 403-409* 
Objectives: 
The student will be able to identify: 
1o the major sources, causes, types, costs, and terms associated 

with water pollution. 

Unit 39 - Land and Noise Pollution 
References: 
Lauda and Ryan, pp« 409-423, 431-446, 
Objectives; 
The student will be able to identify; 
1, the major sources, causes, effects, and terms associated 

with land use and pollution, 
2, major sources, causes, effects and terms associated with 

noise pollution. 

Unit 40 - The Social Costs of Cybernation 
References: 
Lauda and Ryan, pp, 148-156, 
Objectives: 
The student will be able to identify: 
1, the trends in unemployment caused by cybernation, 
2, significant statistical trends and facts on cybernation. 

Unit 41 - The Control and Use of Technology 
References: 
Lauda and Ryan, pp, 386-395, 461-477, 516-525, 
Objectives: 
The student will be bble to identify: 
1o various arguments for and against the control of technology, 
2, methods and terms associated with the control of technology. 

Unit 42 - The Future of the Future 
References: 
Fabun, Part VI, 
Lauda and Ryan, pp, 491-516, 525-536, 
Objectives: 
The student will be able to identify: 
1, some of the predicted trends for the future, 
2, basic adjustments that will be needed to be made for the 

predicted world of the future. 
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APPENDIX Cl 

UNIT SCHEDULE CALENDAR 
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PHASE I - TECHNOLOGICAL DEVELOPMENT 

Date Topic in Headley Hall Room 230 Topic in Stewart Hall Room 228 

March 29 Course Orientation Course Orientation 

April 3 Pretest for Even Numbered IDs 132-200 Pretest for Even Numbered IDs 62-130 

April 4 Development of Man Through Tools «Dynamics of Change 

April 5 «History of Technology From Ind, Rev* Industrial Organization's Structure 

April 7 *The Industrial Organization The History of Labor 

April 10 *History of Technology From Ind, Revo Techniques of Labor and Management 

April 11 *The Industrial Organization «Dynamics of Change 

April 12 «Computer Development & Basic Operation «The Development of Mass Production 

April 14 Computer Applications & Implications «Automation 

April 17 Sources of Power «The Development of Mass Production 

April 18 Education and Technology «Automation 

April 19 «Computer Development & Basic Operation Oceanography 

April 21 Phase I Exam for IDs 131-200 Phase I Exam for IDs 61-130 

April 27 Optional Second Chanoe Examination on Phase I - Location to be Announced 

*The starred units are repeated twicso These units are considered of greater importance 
and will have 25% more questions than a nonstarred unit on the phase examination* 
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PHASE IX - AMERICAN INDUSTRIES 

Date Topic in Haadley Hall Room 230 Topic in Stewart Hall Room 228 

April 24 Extraction •Synthetics and Plastics 

April 25 *The Iron and Steel Industry Forestry and Wood Products 

April 26 «Machine Tools and Processes The Paper Industry 

April 2 *The Iron and Steel Industry Housing and Construction 

May 1 *Machine Tools and Processes •Synthetics and Plastics 

May 2 *The Service Industries *Air and Space Transportation 

May 3 Rail Transportation *Telemobility 

May 5 Water and Pipeline Transportation *Air and Space Transportation 

May 8 Highway Transportation *Telemobility 

May 9 *The Service Industries Printing and the Graphic Arts 

May 10 Phase II Exam for IDs 131-200 Phase II Exam for IDs 61-130 

May 18 Optional Second Chance Examination on Phase II - Location to be Announced 

*The starred units are repeated twicec These units are considered of greater importance 
and will have 25^ more questions than a nonstarred unit on the phase examination. 
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PHASE III - THE. SOCIOLOGICAL IMPLICATIONS OF TECHNOLOGY 

Date Topic in Haadley Hall Room 230 Topic in Stewart Hall Room 226 

May 12 Factors of Hard-Core Unemployment "Leisure 

May 15 *Unemployment and Underemployment The Guaranteed Income Concept 

May 16 *Production and the Worker Working Women 

May 17 «Unemployment and Underemployment Moonlighting 

May 19 "Production and the Worker "Leisure 

May 22 "Population and Technology "The Social Costs of Cybernation 

May 23 Air Pollution and Technology "The Future of the Future 

May 24 Water Pollution and Technology "The Social Costs of Cybernation 

May 26 Land and Noise Pollution "The Future of the Future 

May 30 "Population and Technology Control and Use of Technology 

May 31 ""Instructor Wrap-Up for IDs 131-200 «"Instructor Wrap-Up for IDs 51-130 

June 2 Phase III Exam for IDs 131-200 Phase III Exam for IDs 61-130 

June _ Optional Second Chance Examination of Phase III - Time and Location to be Announced 

*The starred units are repeated twicso These units are considered of greater importance 
and will have 25^ more questions than a nonstarred unit on the phase examinationo 

**Your attendance is very important at this sessioni 
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PLEASE NOTE: 

Pages 126-137, Appendix D, 

"Pretest", and pages 138-

207, Appendices E-G, "Phase 

I, II and III Examinations", 

not microfilmed at request 

of author. Available for con

sultation at the Iowa State 

University Library, 

UNIVERSITY MICROFILMS 



www.manaraa.com

208 

APPENDIX Ht 

QUESTION EVALUATION QUESTIONNAIRE 
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T O I  
From: Duane R, Gimmel 
Subject: The Evaluation of Unit Questions 

Enclosed you will find the references, objectives, and 
questions developed for those units listed in Phase I, Phase II, 
and Phase III of our experimental Industrial 192 study# Feel 
free to comment on the references and objectives, but your 
primary function will be the evaluation of the questionso In 
return for your time, these test question booklets will be 
returned to you for your future use after the study is completed. 
However, it is requested that these question booklets be given 
to Regis to be held for me until my next visit. The evaluation 
forms should be returned to me in the self addressed stamped 
envelope provided. 

Each unit has an average of about fifteen questions per 
unite From each unit, you are to select the questions that 
you feel are valid questions for that unit, Yor are to 
record your selections by circling the corresponding numbers 
on the form provided. You are also to eliminate any questions 
you feel are poor or invalid measures by Xing them out on the 
form provided. Those questions that you wish to reserve judge
ment upon, you may leave blank. It would be desirable for you 
to select about TEN questions which you feel are valid within 
each unit. This does not mean you are limited to or must 
select ten questions. It is only a guideline. 

This example shows those ten questions circled (1, 2, 4, 
6, 7, 8, 9, 14, 16, and 17) are the questions the evaluator 
thought to be the most valid questions for this unit. The 
questions that are crossed out (12, 13, and 18 are questions 
which were considered poor. Judgement was reserved on those 
questions left blank (3, 5, 10, 11, and 15), 

Your cooperation is sincerely appreciated in this evalu
ation, Thanks again for accepting this evaluation task. 

Example; 
Unit 1 - Title of Unit 
Question Numbers ^ _ 

G>© 3 © 5 I)®®® 11 0) 15 
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EVALUATION RESPONSE FORM PHASE I 

TECHNOLOGICAL DEVELOPMENT 

Instructions: 
Select the questions from the list below that you would use to 
test a student's knowledge in thèse units by circling your re
sponses on this form. Eliminate any questions that you regard as 
poor by Xing them out, 

GROUP 1 

Unit 1 - Dynamics of Change 
Question Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

Unit 2 - Development of Man Through Tools 
Question Numbers 
1 2 3 4 5 6 7 a 9 10 11 12 13 14 

Unit 3 - The History of Technology From the Industrial Revolution 
Question Numbers 
1 2 3 4 5 6 7 0 9 10 11 12 13 14 15 16 17 18 

Unit 4 - The History of Labor 
Question Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

Unit 5 - Techniques of Labor and Management 
Question Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Unit 6 - The Industrial Organization 
Question Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 13 

Unit 7 - The Industrial Organization's Structure 
Question Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 
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GROUP 2 

Unit 1 - Thm Development of Mass Production 
Question Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 

Unit 2 - Automation 
Question Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Unit 3 - Computer Development and Basic Operation 
Question Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 

Unit 4 - Computer Applications and Implications 
Question Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 

Unit 5 - Oceanography 
Question Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 13 

Unit 5 - Education and Technology 
Question Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

Unit 7 - Sources of Power 
Question Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Evaluated by 
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EVALUATION RESPONSE FORM PHASE U 

AMERICAN INDUSTRIES 

Instructionsi 

Select the questions from the list below that you would use to 
test a student's knowledge in these units by circling your re
sponses on this form» Eliminate any questions that you regard 
as poor by Xing them outo 

GROUP 1 

Unit 1 - Forestry and Wood Products 
Question Numbers 
1 2 3 4 5 6 7 8 9  1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  

Unit 2 - The Paper Industry 
Question Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Unit 3 - The Iron and Steel Industry 
Question Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Unit 4 - Extraction 
Question Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Unit 5 - Synthetics and Plastics 
Question Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 13 

Unit 6 - Machine Tools and Processes 
Question Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Unit 7 - Housing and Construction 
Question Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
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GROUP 2 

Unit 1 - Air and Space Transportation 
Question Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Unit 2 -
Question 
1 2 3 

Rail Transportation 
Numbers 
4 5 6 7 8 9 10 11 12 

Unit 3 -
Question 
1 2 3 

Water and Pipeline Transportation 
Numbers 
4 5 6 7 8 9 10 11 12 13 14 15 

Unit 4 -
Question 
1 2 3 

Highway Transportation 
Numbers 
4 5 6 7 8 9 10 11 12 13 14 15 16 

Unit 5 -
Question 
1 2 3 

Telemobility 
Numbers 
4 5 6 7 8 9 10 11 12 13 14 

Unit 6 -
Question 
1 2 3 

Printing and the 
Numbers 
4 5 6 7 8 9 

Graphic 

10 11 

Arts 

12 13 14 15 16 

Unit 7 -
Question 
1 2 3 

The Service Industries 
Numbers 
4 5 6 7 8 9 10 11 12 

Evaluated by 
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EVALUATION RESPONSE FORM PHASE III 

THE SOCIOLOGICAL IMPLICATIONS OF TECHNOLOGY 

Instructions I 

Select the questions from the list below that you would use to 
test a student's knowledge in these units by circling your re
sponses on this formo Eliminate any questions that you regard 
as poor by Xing them out, 

GROUP 

Unit 1 - Factors of Hard-Core Unemployment 
Question Numbers 
1 2 3 4 5 6 7 B 9 10 11 12 13 

Unit 2 - Production and the Worker 
Question Numbers 
1 2 3 4 5 6 7 a g 10 11 12 13 

Unit 3 - The Guaranteed Income Concept 
Question Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 13 

Unit 4 - Leisure 
Question Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Unit 5 - Working Women 
Question Numbers 
1 2 3 4 5 5 7 8 9 10 11 12 13 

Unit - Moonlighting 
Question Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 

Unit 7 - Unemployment and Underemployment 
Question Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 
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GROUP 2 

Unit 1 - Population 
Question Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

Unit 2 - Air Pollution 
Question Numbers 
1 2 3 4 5 fi 7 8 9 10 11 12 

Unit 3 - Water Pollution 
Question Numbers 
1 2 3 4 5 n 7 8 9 10 11 12 13 14 15 IS 17 

Unit à - Land and Noise Pollution 
Question Numbers 
1 2 3 4 5 6 7 8 g 10 11 12 13 14 15 

Unit 5 - The Social Costs Of Cybernation 
Question Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 

Unit fi - Control and Use of Technology 
Question Numbers 
1 2 3 4 5 fi 7 8 9 10 11 12 13 

Unit 7 - The Future of the Future 
Question Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 

Evaluated by 
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QUESTION EVALUATION TALLY 

Phase Group MU Unit 

Question Valid Invalid Blank Score Rank 

1 

2 

3 

4 

5 

A 

7 

A 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 
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APPENDIX II 

COURSE EVALUATION QUESTIONNAIRE 



www.manaraa.com

218 

COURSE EVALUATION QUESTIONNAIRE 

This course evaluation questionnaire has been designed as a 
research tool to gather data that may lead to the improvement of 
this course. Since this is an in depth study, uie are concerned 
about your ratings. It is only for this reason that it is request
ed that you record your name and identification number on the IBM 
answer sheet provided. You can be assured that your ratings will 
in no way affect your grade. Indicate your level of agreement 
witïï~the following statements by the following scale: 

1=strongly agree 2=agree 3-disagree 4=strongly disagree 

1. There was little continuity in the course. 
2. This course was a waste of time, 
3. Overall, the course was good, 
4. I would take another course that was taught this way. 
5. Ideas and concepts were developed too rapidly. 
6. More courses should be taught this way. 
7. Generally, the course was well organized. 
8. I would have preferred another method of teaching in this 

course. 
9. Good use of class time was made. 
10. It was quite boring. 
11. Not much was gained by taking this course, 
12. It was easy to remain attentive. 
13. The content of the course was satisfactory. 
14. The course was poorly organized. 
15. Some days I was not very interested in this course. 
16. Another method of instruction should have been employed. 
17. The material was irrelevant, 
18. Held my attention throughout the course, 
19. About the right amount of material was covered, 
20. The course increased my general knowledge, 
21. The course was quite useful. 
22. The direction of the course was clear to the students. 
23. It was difficult to remain attentive, 
24. The organization of the course was difficult to follow. 
25. It was a very worthwhile course. 
26. The course held my attention, 
27. The way in which this course was taught results in better 

student learning, 
28. The material was too difficult, 
29. One of my poorest courses, 
30. Excellent course content, 
31. Uninteresting course, 
32. I learn more when other teaching methods are used, 
33. I did not like the way the course was organized. 
34. Course was not very helpful. 
35. The course objectives were clear to the students. 
36. I think that the course was taught quite well. 
37. I would prefer a different method of instruction. 
38. It was quite interesting, 
39. The instructional units were unsatisfactory. 
40. The course content seemed worthwhile. 
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APPENDIX JI  

CLASS RECORDING FORM 
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ST. CLOUD STATE COLLEGE - INDUSTRIAL 192 CLASS RECORDING FORM 

Instructor Experimental Section 

Primary phase examination scores are to be recorded in RED in 
the appropriate form columno Second chance phase examination 
scores are to be recorded in BLUE in the appropriate form 
column. Raw scores are to be recorded on the top line with 
standardized scores recorded on the bottom. 

Studc 
NOo 

Name 3re-
Test 

Phase Phase 
II 

Phase 
III 

Totals 
Studc 
NOo 

Name 3re-
Test 

Phase 
II 

Phase 
III Pri

mary 
Second 
Chance 

Studc 
NOo 

Name 3re-
Test A 8 A B A B 

Pri
mary 

Second 
Chance 

' 
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APPENDIX Kl 

PERSONAL DATA QUESTIONNAIRE 
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INDUSTRIAL 192 

1. PERSONAL DATA QUESTIONNAIRE OF ID NUMBER 

Name 3. Date of Birth 

Local Address; 5o Permanent Address: 

Telephone ___________________ Telephone 

Sex: male female 7o Major 
check if undecided 

The high school from which you were graduated had approx
imately total students in gradeso 

Enter the number of college quarters that you have completed 
up to (but not including) the beginning of this quarter, 

quarters 

If you have had any other post high school educational 
experience such as vocational school, industrial school, 
etc,, please list. 

Institution Location Quarters 

Enter the number of months of military experience you may 
have hade If none, enter none, months 

List any industrially related work experience that you may 
have had. 

Months of 
Type of Work Institution of Employment Experience 

According to the response scale below, circle your personal 
reason for taking Industrial 192, 

1 2 3 4 5 6 7 8 9  
Require- Personal 
ment Desire 
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APPENDIX LI  

INSTRUCTIONS FOR THE IMPLEMENTATION OF THE EXPERIMENT 
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INSTRUCTIONS FOR THE IMPLEMENTATION OF THE EXPERIMENT 

You will have an assistant to aid you during the first day 

of the experiment. Your assistant will be __________________ 

Before the first day of the experiment you should: 

1o have obtained the following materials: 

ao a sufficient number of course syllabic 

b. a sufficient number of Personal Data Questionnaires, 

Co a stack of Random Number Identification Cards, The 
order of these cards MUST NOT be altered. The cards 
are printed on white paper and look like this: 

Identification Number 

Print your name immediately on 
this card. 

Name 
last first middle 

d, a stack of Student Information Recording Cards, These 
cards are printed on yellow paper and look like this: 

Name 

Identification Number 

Primary Examination Form 

Secondary Examination Form 

Advisory Instructor 

Office and Hours ____________ 

e, a sufficient number of course schedules, (The control 
group does not require a schedule). 
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INSTRUCTIONS FOR DAY 1 - MARCH 29. 1972 

Take to class with you: 

a, 
b, 
c, 
d, 
e, 

Time 

course syllabi. 
Personal Data Questionnaires - PDQo 
Random Number Identification Cards - RNICo 
Student Information Recording Cards - SIRC, 
these instructions» 

Instructor's Actions Assistant's Actions 

8150 

9,05 

9,10 

9:12 

9:15 

Positioned at door - hands 
the student the top random 
number identification card 
as he passes through the 
door. 

Positioned at door - hands 
the student a PDQ after he 
has received his RNICo 

Hands out SIRC and pro
vides necessary information 
(yellow card) stress im
portance of informationo 
Note: primary examination 
Form A; 1-30, 61-95, 131-165 
Form B; 31-60, 96-130, 166-200 

Collects PDQ and begins to 
check for ID number record
ings* 

Collects random number 
identification cardSo 
(white cards) 

Tells the students to im
mediately report to the 
following rooms according 
to their random identifi
cation numbers: 

1-60 Headley Hall 116 
61-130 Stewart Hall 22B 
131-200 Headley Hall 230 

Passes out a syllabus 
*(and schedule) to each 
student remaining in the 
roomo 

Gathers missing ID number 
information for PDQo 

Positioned by door - passes 
out syllabus *(and schedule) 
to students entering roomo 

* - experimental sections only 

9:25 Explains course syllabuso 
Emphasizes 1) course organi
zation and content, 2) method 
of instruction, 3) evaluation, 
4) references, and 5) schedule, 
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Instructions for Day 1 - (continued) 

Time Instructor's Actions Assistant's Actions 

9:45 Explains that only those 
students with EVEN random 
identification numbers are 
required to attend class on 
April 3o But stress they 
must be in attendance, 

9:50 Dismiss the class. 

After the completion of day 1, the following items should be 

returned to Gimmel: 1) the completed Personal Data Question

naires, and 2) the returned Random Number Identification Cards. 

PREPARATIONS FOR DAY 2 

1o To facilitate the procedures on day 2, a packet should be 

made for those students who missed day 1o Keeping the 

random numbers in order, the packet should be made as fol

lows. For each Random Number Identification Card that 

remains in your stack; 

a. fill in a Student Information Recording Card with the 

necessary information for that random number; 

bo enter the random number on a Personal Data Questionnaire; 

and 

Co using a paper clip, fasten the Random Number Identif

ication Card, Student Information Recording Card, Per

sonal Data Questionnaire, and a course syllabus together. 

(For those random numbers above 61, add a schedule to 

the packet). 
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Preparations for Day 2 - (continued) 

2o Secure from Gimmel a day 1 class listing, 

3o Obtain from Lacroix a sufficient number of pretest book
lets and answer sheets* 

INSTRUCTIONS FOR DAY 2 - APRIL 3, 1972 

1o Take to class with you* 

ao the assembled packets, 
bo the pretest booklets and answer sheets, 
Co these instructionso 

2, Give any new students an assembled packet. Have the 
students complete the Personal Data Questionnaire and 
place their name on the Random Number Identification Card. 

3o Collect the Personal Data Questionnaires and Random 
Number Identification Cards, 

4o Briefly inform the new students of their room assignments 
for the next class meeting,according to their random 
identification numbers. Note* 1-60 Headley Hall 116, 
61-200 either Headley Hall 230 or Stewart Hall 228, 

5, Dismiss any students who may have ODD random identification 
numbers, 

6o Administer the pretest to all students in your room that 
have an EVEN random identification number, 

ao Pass out the test booklets and answer sheets, 
b. Instruct the students to read the directions on the 

cover of the test booklet and to follow them accord
ingly, 

Co Orally check to make sure that the directions on the 
test booklet have been followed, 

do Allow the students to proceed on the examination only 
after all of the students have completed the pre
liminary information, 

e. As the students complete their examination, check their 
answer sheets to make sure that they have included 
their identification number. 

f. After the examination, arrange the answer sheets accord
ing to the student identification number in numerical 
order. 
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7o Note any first day identification numbers that were missing 
(meaning which students were absent), 

80 Arrange the test booklets into numerical order and note 
if any of the test booklets are missing, 

9o As soon as possible, give the answer sheets, information 
pertaining to missing students or test booklets, and 
all but five test booklets to Lacroix, 

10» Update your class list as necessary and inform other 
instructors of the students who were sent to them* 

INSTRUCTIONS FOR DAY 3, 4, & 5 - APRIL 4, 5, & 7 

I0 Take your assembled packets with you to class, 

2o Inquire if there are any new students who have not received 
an identification number. If there are new students, give 
them a packet and instruct them to complete the Personal 
Data Questionnaire and to place their name on the Random 
Number Identification Card, Instruct them that these items 
will be collected after class, 

3, Inform all new students and also any student with an EVEN 
identification number who has NOT been pretested to see 
you after class, 

4, Conduct the presentation for the day. If you have students 
to meet after class, terminate the presentation two or three 
minutes early, 

5o Dismiss the class end meet with those students mentioned 
in numbers 2 and 3 above, 

60 Collect the Personal Data Questionnaires and Random Number 
Identification Cards from any new students. Make any new 
room assignments as necessary, 

7, Make any necessary appointments for those EVEN identification 
numbers who need to be pretested, 

8, Update your class list as necessary and inform other 
instructors of the students who were sent to them, 

9, After the class presentation for day five (April 7), give 
the remaining pretest booklets and completed answer sheets, 
Personal Data Questionnaires, and Random Number Identifica
tion Cards to Lacroix, 
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APPENDIX Ml 

TEST COORDINATION AMD ADMINISTRATION PROCEDURES 
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TEST COORDINATION INSTRUCTIONS FOR THE PRIMARY EXAMINATIONS 

1o Duplicate the phase examinations about one week before 
the scheduled date of examination» 
Ac Duplicate Form A on colored paper. 
Bo Duplicate Form B on white paper, 
Co Have 115 copies of each form duplicated and collatedo 
Do Have 110 copies of each form numbered, 

2o Obtain from computer services a box of IBM scoring sheets 
with numbered responseso 

3, On the afternoon before the primary examination, each 
instructor will pick up enough booklets and answer sheets, 
Ao Give each experimental instructor 37 test booklets 

in each formo 
Bo Give the control instructor 32 test booklets in each 

form, 
Co Give each of the participating instructors a personal 

copy of both examination forms with an answer key. 
Do Provide the answer sheets necessary, 
Eo Remind each instructor that both the test booklets and 

answer sheets are to be returned to you immediately 
after the examination, 

4, Take the answer sheets to computer services and have them 
scored; ie, one run for Form A and one run for Form B, 
Request scoring formula A (rights) and scoring option B, 

5, From the scoring and analysis, compute grades as follows; 

^standard deviationHl ,281 ̂ = low score for A 
'standard deviationJi o375) = low score for B 
standard deviation-,675) * low score for C 
'standard deviation)(-1g645) = low score for D 

Post the class list and grade assignment sheets for each 
form by the general office. 

Send the answer sheets to * 

3143 Story Street, Apt, #2 
Ames, Iowa 50010 

A = (mean J + 
B = (mean) + 
C = (mean) + 
D = (mean J + 

Bo In about a week each instructor will receive a class listing 
with both raw and standardized scores for their records. 
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PRIMARY TEST ADMINISTRATION PROCEDURES FOR INSTRUCTORS 

1 o  On the afternoon before the primary examination, obtain 
from Lacroix a sufficient number of test booklets and an
swer sheets, 

2, At this time you will also receive a personal copy of both 
phase examination forms with answers, 

3, For your particular room, try to make some type of arrange
ment so that students taking the same form will not be sit
ting next to one another, 

4, When you are going to administer the examination, pass out 
the examination booklets first, 

5, Orally check to make sure that everyone has the correct 
form, 

6, Pass out the answer sheets, 

7, Instruct the students to read the directions on the cover 
of the test booklet and to follow them accordingly, 

8, Orally check to make sure that the directions on the test 
booklet have been followed, 

9, Allow the students to proceed on the examination only after 
all of the students have completed the preliminary information. 

10. As the students complete their examination, check their 
answer sheets to make sure that they have identified their 
test form and have included their identification number. 

11, After the examination, arrange the answer sheets according 
to Form (A or B) and place them in numerical order according 
to student identification number, 

12, Note any identification numbers that were missing (meaning 
which students were absent). 

13. Arrange the test booklets into numerical order and note 
if any of the test booklets are missing. 

14, As soon as possible, give the test booklets, answer sheets, 
and information pertaining to missing students or test book
lets to Lacroix, 

15. Lacroix will have the tests scored and will post the results 
by the main office. The answer sheets will be sent to Gimmel 
for analysis. In about a week you will receive a class 
listing with both raw and standardized scores for your records. 
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PHASE 

RAW TO STANDARDIZED SCORE CONVERSIONS 

Form A Form B 
Raw Score Raw Score 

= A = 628,0 or above 

= B = 538«5 or above 

= C = 432o5 or above 

= D = 335o5 or above ______ 

E = below 335o5 

Your exact standardized score can be calculated by the formulai 

IOO0O + 500.0 

Where: 

X = your raw score 

X = for Form A 

for Form B 

S = for F orm A 

for Form B 

If you desire to be retested, your second chance phase exam

ination will also be based upon the above criterion. 

The second chance examination will be held at 9:00 a.mo on 

the date in room of Hall. 
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TEST COORDINATION INSTRUCTIONS FOR THE SECONDARY EXAMINATIONS 

1o Double check to make sure that the examination room is still 
reserved, 

2o Notify the experimental instructors that they are respon
sible for the administration of the second chance examina
tion, 

3, Provide the examiners with sufficient copies of the exam
ination booklets and answer sheets, 

4a Remind the administers that both the test booklets and the 
answer sheets are to be returned to you immediately after 
the examination, 

5. Take the answer sheets to computer services and have them 
scored; ie, one run for Form A and one run for Form B, 
Request scoring formula A (rights) and scoring option B, 

6o Rotate the class listing of scores to the instructors so 
that they may record them for their records, 

7o Post the class listing of scores with the primary examina
tion grade assignment sheets. 

Bo Send the answer sheets tot 

3143 Story Street, Apt, #2 
Ames, Iowa 50010 
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SECOND CHANCE TEST ADMINISTRATION PROCEDURES FOR INSTRUCTORS 

1. On the afternoon before the second chance examination, the 
instructors in charge of the experimental sections should 
obtain from Lacroix a sufficient number of test booklets 
and answer sheetso 

2o For the assigned second chance examination room, try to 
make some type of arrangement so that students taking the 
same form will not be sitting next to one anothero 

3o When you are going to administer the examination, pass out 
the examination booklets first, 

4o Orally check to make sure that everyone has the correct 
form. 

5o Pass out the answer sheets. 

6. Instruct the students to read the directions on the cover 
of the test booklet and to follow them accordingly, 

7. Orally check to make sure that the directions on the test 
booklet have been followed. 

So Allow the students to proceed on the examination only after 
all of the students have completed the prelininary information. 

9. As the students complete their examination, check their 
answer sheets to make sure that they have identified their 
test form and have included their identification number. 

10. After the examination, arrange the answer sheets according 
to Form (A or B) and place them in numerical order according 
to student identification number. 

11. Arrange the test booklets into numerical order and note 
if any of the test booklets are missing. 

12. As soon as possible, give the test booklets, answer sheets, 
and information pertaining to missing test booklets to 
Lacroix, 

13. Lacroix will have the tests scored and will rotate a list
ing of scores to the instructors so that the test scores 
can be recorded for your records, 

14. Lacroix will also post the results for the students by the 
general office. 
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