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The study was undertaken to determine if the construct and vocabu-

lary of systems theory are related to academic performance such that

a) the understanding of either or both can predict grade-point average

for college students, and b) the explicit teaching of both construct

and vocabulary to minority students can improve their grade-point

average. Four hypotheses were developed for the research design.

Each is stated in its alternate form.

Hal.

Hat.

For non-EOP students the predictive equation containing the

score of the Systems Test will explain a significantly higher

amount of variance than the equation not containing the

score.

For non-EOP students the predictive equation for the

Systems Test containing the number of university credit

hours completed will explain a significantly higher amount

of variance than the equation not containing the number of

unit hours completed.



Hai.

Ha
4

.

For EOP students the predictive equation containing the score

of the Systems Test will explain a significantly higher

amount of variance than the equation not containing the

score.

For EOP students participating in the treatment the academic

performance as measured by college grade-point average will

be significantly higher than the grade-point average for

EOP students not participating in the treatment.

A stratified random sample of 179 non-EOP students was drawn from

sections of Health 160-Personal Health and Political Science 101-Intro-

duction to Modern Politics. The 61 EOP freshmen, 1976-77, were ran-

domly selected for placement into three groups: Treatment, Group One;

Control, Group Two; and Control, Group Three. For the EOP Group One,

treatment consisted of a one-term course designed to make systems

theory and its vocabulary more explicit. The rationale and justifica-

tion for the treatment were products of three assumptions:

1. That the construct of systems theory is a heuristic device

implicitly or explicitly utilized by many instructors on

campus:

2. That EOP students are handicapped in academic performance

to the extent that both the construct and vocabulary of

systems theory are not a part of the linguistic structure

of minority cultures: and

3. That the theory itself and its vocabulary can be taught to

EOP students in a developmental, basic skills course such

that academic performance is positively affected.



Findings

1. The predictive equation containing the score of the Systems

Test explained seven percent more variance than the equation

not containing the score. In addition, the correlation coef-

ficient of test /CPA and SAT /GPA were +.51 and +,46 respec-

tively indicating that the test has at least as strong a

relationship to GPA as the total SAT score, In addition,

the equation predicts better for students majoring in sci-

ence-oriented fields than for students in other majors.

2. An analysis of the relationship between number of hours

taken and a student's score on the Systems Test indicated

that students tend to acquire an understanding of systems

theory as they take course work in the university.

3. The grade-point averages of EOP students are composed of

grades received in EOP classes and non-EOP classes. The

EOP sample of this study was primarily freshmen and, there-

fore had enrolled in a greater number of EOP courses than

non-EOP courses. Because the grades awarded in EOP courses

tend to be two-thirds of a point higher than non-EOP grades,

the dependent variable of the equation tended to be unreli-

able. The analysis for both hypotheses three and four ex-

hibited meaningless and unreliable results. For this rea-

son, hypotheses three and four could not be meaningfully

tested.
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SYSTEMS THEORY FOR MINORITY STUDENTS:

A POTENTIAL TOOL FOR THE IMPROVEMENT

OF ACADEMIC PERFORMANCE

Chapter One

IDENTIFICATION OF THE PROBLEM AND ITS SEI'Z'ING

Introduction

In almost every major college and university in the United States

special programs are provided to aid students from ethnic minorities

and low income groups. These programs typically provide not only

financial aid but also special academic and counseling services. The

Educational Opportunities Program (EOP) at Oregon State University

provides an example of these programs and their justification:

Oregon State University's Educational Opportunities

Program (EOP) is designed to provide special assistance to

a selected number of Black Americans, Mexican-Americans,
American Indians, and certain White Americans who may or

may not meet regular University admission requirements but

are recognized as having the potential to complete success-

fully a college degree program. In order to equalize and

enhance the chances of success for these students, the

University adjusts certain of its institutional policies

and procedures and augments the services it extends to

regular students to assist them in overcoming their initial

handicaps (OSU Bulletin, p. 10).

There are two interrelated factors which may create the academic

"handicaps" of cultural minorities. First, prior educational oppor-

tunities for these groups have not been equal. Harrington (1962),

Durfee(1970), Hunter (1974), and Locke (1974) are but a few of many

educators, philosophers, and social critics who have documented the

prejudicial practices of American education. Hunter has noted:
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Today, there exist wide variations in the extent and de-

gree to which equal and adequate educational opportunities

are available to children and youth in American society.

Greater disparities and inadequacies attend educational

provisions for the culturally diverse, in spite of implied

constitutional guarantees for equal educational opportunity

(ID- 3) -

The detrimental effects on educational achievement of the culturally

diverse are found in works by Hynes (1961), Lesser (1965), Coleman

(1966), and Jensen (1968). Class status impacts on educational achieve-

ment are found in works by Schatzman and Strauss (1955), Bernstein

(1959 and 1960), loban (1963), Deutsch (1963), and Shipman and Hess

(1965).

Second, the academic language structure of instructors on a col-

lege campus differs from that of students in general, and differs

most significantly from the students from cultures which are differ-

ent. The symbols and referents of the white, middle-class language

structure dominate the teaching-learning environment of the university

campus. In many classrooms, a general systems approach
1

and its

related vocabulary form the basis of communication between instructor

and student(s). A student not reared in such a climate of "systeirness"

and whose first language is either not English or "substandard" will

experience frustrations and difficulties in academic performance.

1 Although systems theory and its related vocabulary are dis-

cussed in detail in Chapter Two, a short explanation is in

order. The use of systems theory as a heuristic organizer

is believed to be widespread on campus--whether or not it

is called such. Thus, a "general systems approach" is basi-

cally the approach of or handling of information within the

classroom in a manner that is not chaotic.
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The students served by ECP-type programs are here. While other

developmental courses of the Program address the first handicap-

prior educational experiences, only English 116A, Vocabulary Building,

treats the second--language structures.
Specifically, the purpose of

this study is to examine the effects of systems theory and its related

vocabulary on academic performance as measured by grade point average.

The University and the Culturally Different

While the conceptual framework of these programs was magnanimous

and sincere, Tinker (1970) aptly describes the creation of an undesir-

able outcome.

The increasing pressure on the Nation's colleges to open

their doors to students from all socioeconomic backgrounds

has generated knotty problems. Not the least of these is

the presence in classes of students not adequately prepared

to do college work. For too many such students the open

doorway has merely led to another marked EXIT and framed by

frustration and bitterness (p. 10).

It became evident that the opportunity to physically enter an insti-

tutionwasnot enough; the opportunity to successfully participate

within the institution was denied because of poor preparation. In the

last decade strides have been taken to remedy the problem in the pub-

lic schools. Witness integration and increased federal funding in

education as examples. However, the recent racial disturbance over

bussing in Boston which mirrors the racial disturbances of the 1960's

attests to the rather dilatory reparation of educational inequities.

Hence contemporary college-hound minority students may not be as ill-

prepared as their historical counterparts; but they still experience

a marked degree of frustration and failure (Actin, 1971). Higher
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education is simply not democratic in that "provision for participa-

tion of all its members on equal terms" (Dewey, 1966) is not yet

realized.

Language is an important factor in the direction, content, and

methodology of education insofar as the minority groups are concerned

(Loban, 1963; Cazden, 1968; Jespersen, 1964). In essence, cognition

and use of language differ sufficiently between the majority and mi-

nority cultures as to become a handicap of the latter in interaction

with the former in the educational arena. The linguistic disparity

serves as a catalyst for the present study. If language is culturally

bound (either as a determinant of a culture or as a result of a cul-

ture), is it not reasonable to assume that the meeting of two cultures

will result in frustration and, perhaps failure, because of the inabil-

ity to communicate? Co-existing in a state of parity becomes almost

impossible; the likelihood of majority dominance is great, and the

minority population is denied the opportunity to develop. Von Humbolt

(1971) reminds us that:

The creation of language is an innate necessity of humanity.

It is not a mere external vehicle, designed to sustain social

intercourse, but an indispensable factor for the development

of human intellectual powers, culminating in the formation

of philosophical doctrine (p. 5).

That human intellectual powers are dependent upon language is

clear. The hope of most societies is that educational endeavors, both

formal and informal, will serve as a rudder in keeping that society

on an even keel. At the least, each new generation should have learned

enough from previous generations such that chaos and/or social dis-

asters are avoided. Illich (1971), Blanschard (1973), and YbGrath
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(1974) discussed the possibility that the "American" society is on

a course of social chaos:

The most generous inference about education one can draw

from the present infractions of the law [Watergate] and

the indecent disregard for the public good is that it is

deficient and lopsided. And we now travel on a road fraught

with social disaster (I Grath, 1974, p. 24).

If the prediction is correct, then members of both the majority and

minority cultures are affected. The least that should be done is to

include inputs from both, equally, in any attempt to avoid disaster.

In this case, two heads may well be better than one. For indeed:

Every man contributes towards maintaining or changing a

conception of the world . . . that is, towards encouraging

new modes of thought (Meszaros, 1970, p. 92).

It appears, then, that efforts to "democratize" education are

in order. The FOP on Oregon State University's campus offers six

courses to EOP students through its Academic Division. While most of

the courses have been taught since 1969, very little has been done to

determine if, in fact, they have narrowed the gap between university

expectations of academic performance and the demonstrated performance

of the EOP students. One means of determination available to any in-

vestigator is to statistically analyze the available data. The para-

meters of this study will be defined such that select data are employed

to predict academic performance as measured by grade point average.

The remainder of this chapter discusses systems theory and lan-

guage, the need for the study, goals and hypotheses, basic assumptions,

definitions of terms, and limitations of the study.
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Systems Theory and Language

The fact that language is fundamental to the educational process

and/or the educational end-state is a basic premise. The educational

process requires that information (and nodes of transmission) be se-

lected and transmitted (by the instructor) and transferred (by the

student)--a communication process. When the language of parties

within the communication environment is not the same, then the result

is a breakdown of the process. In the realm of academe, is there such

a thing as different languages being used by instructors and EOP-type

students despite the fact that both are conversant in English? Owen

(1963) claimed "that no human society as yet exists which is truly

homogeneous in regard to either language or culture" (p. 419). Building

upon that concept, it is not difficult to realize that the heterogene-

ous nature of the total of the American Society breeds many "languages"

with English as their only claim to commonality. The milieu of lan-

guages forms the backdrop for the stage of higher education.

The system of higher education (and the educational system in

general) is expected to structure experiences and beliefs into meaning-

ful patterns. That structure is basic to learning is made clear by

Ausubel (1960) and Bruner (1960). Bruner suggests that:

Grasping the structure of a subject is understanding it

in a way that permits many other things to be related to

it meaningfully. . . . To learn structure, in short, is to

learn how things are related (p. 6-7).

Systems theory and its related vocabulary provide instructors with a

heuristic organizer for structuring. The student not cognizant of

such a device will, in all probability, experience frustrations,
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difficulties, and, perhaps, failure. Students who are not members of

programs like the Educational Opportunities Program are, more likely

than not, students who share a common language with instructors. Their

symbolic manipulation of the language, though not as sophisticated,

is similar to the instructors'. However, students within such programs

use language systems which are quite different. Yet, very little is

done in terms of providing such students with the skills to manipulate

symbols in a manner reflecting the manipulation by instructors. Be-

cause of this, these students are not given the opportunity to choose

to use the instructor's language. Still, they are asked to perform

and are evaluated by the same standards directly applicable to non-EOP-

type students. Although the reader may claim that the investigator's

goal is to provide justification for acculturation of the culturally

different, this is not the case. On the contrary, it is hoped that

instruction relative to symbolic manipulation will offer EOP-type stu-

dents some alternatives to their personal language structures and will

increase their chances for academic success. In 1974, Williams in-

dicated that:

The instructor must take the attitude that the students come

into the classroom with a viable language which serves to

transmit the ideas and thoughts which have evolved from

their cultural environment. . . . The instructor must func-

tion within the framework that his job is to expand the

student's language usage, not to eradicate his native lan-

guage and culture (pp. 330-331).

It is precisely the expansion of the students' language that is of

concern in this investigation. Is it possible to expand linguistic

facilities to include the organizational schemata of another's lan-

guage?
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One primary goal of this research is to examine the effects of

one skills course designed for culturally diverse groups--students

enrolled in the Educational Opportunities Program at Oregon State.

The course, English 116A-Vocabulary Building, is one in which EOP

students are introduced to the concepts of systems theory and its re-

lated vocabulary. The course is based on three assumptions: 1) that

many EOP-type students lack the basic skills of organizing the concepts

and symbols used by the dominant culture; 2) that many courses and

instructors in colleges and universities are organized in a manner

similar to systems theory for the Social Sciences; and 3) that the

skill to organize using concepts and symbols of the dominant culture

can be taught to students who are culturally and socially different.

From these assumptions are derived the hypotheses tested in the pres-

ent study.

Need for the Study

The investigator did not find research in higher education per-

taining to the teaching of a global conceptual organizer such as sys-

tems theory to students from minority groups such that they may be

allowed to perform equally with students from the majority group.

Research regarding an explanation of the prediction of academic per-

formance for minority groups is scarce. This investigation is

an attempt to study both the relationship between systems theory and

academic performance and the predictive contribution of systems theory

to grade point average. The choice of systems theory as a teaching

device and as the basis for evaluation is further discussed in Chapter

Two. It is necessary, however, to include here some comment on systems
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theory as a justifiable selection for both a methodology of instruc-

tion and an evaluation of ability.

Knowledge is organized along two dimensions--vertical and hori-

zontal (Scheffler, 1969; Firestone, 1971). The first is knowledge

organized for further research into the specific discipline; the latter

is knowledge organized for study into the impacts of findings.

Both organizations are evident on the university campus. In 1971,

Firestone discussed the need for more integration of vertical dis-

ciplines.

While there have been successful interdisciplinary programs

at Columbia, Chicago, Wisconsin, and elsewhere, they have

probably been more characterized by juxtaposition than by

integration, to which general systems can make a special

contribution (p. 71).

Even before Firestone, Boulding, in 1956, defined a need for "profes-

sionals" to work in a horizontal paradigm.

Specialized deafness . . . means that someone who ought to

know something that someone else knows isn't able to find

it out for lack of generalized ears (pp. 198-99).

For successful integration to occur and for communication of the

integration, contemporary theorists such as Firestone (1971), Clark

(1968), Kopstein and Hanreider (1966), and Tesler et al. (1967) have

developed a "meta-language." The meta-language with systems theory

as its basis is the backbone of the course used as the Treatment and

of the Systems Test used as the research tool for this investigation.

A review of the entirety of sociological, psychological, and an-

thropological findings is beyond the scope of this study. However,

the brief review by this investigator indicated an environmental factor
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of "differences" between minority groups and majority groups--dif-

ferences which perhaps contribute to a low rate of educational success

by minority groups. It is further suggested that language, a product

of the environment, may be an important element insofar as academic

performance is concerned. If, indeed, a meta-language is an instru-

ment for integration of and communication of knowledge (and developed

by majority culture representatives), then perhaps it can be taught

as a skill to students who are handicapped because of minority differ-

ences.

Statement of the Problem

Environmental influences have been posited as possible causes

for the lack of success in academic endeavors for minority groups.

Within the fabric of the environment is language that is so tightly

woven in as to touch almost all other influences. Within the academic

environment in particular, one example of the role and effects of lan-

guage may be found in the criteria for judgment of academic perfor-

mance as measured by grade point average. It is suggested that per-

haps the criteria contains an element of unfairness when used for

both EOP and non -EOP groups because of differences in language struc-

ture and symbolic manipulation. If systems theory is found to be ef-

fective in providing linguistic alternatives, then perhaps a measure

of tallness will be introduced into the judgment of academic performance.

Statement of Purpose: The purpose of this study is to ex-

amine the effects of systems theory
and its related vocabulary on aca-
demic performance as measured by

grade point average.
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Two general goals have been designed; a total of four specific ques-

tions will be investigated.

Goal 1: One intent of this study is to examine whether or not sys-

tems ability affects academic performance as measured by

college grade point average.

a. Does the addition of a score of systems ability as an in-

dependent variable contribute to a predictive equation of

college grade-point average for non-EOP students?

b. Do non-EOP students learn systems theory and its related

vocabulary in the regular classroom?

c. Does the addition of a score of systems ability as an in-

dependent variable contribute to a predictive equation of

college grade-point average for FOP students?

Goal 2: A second goal is to examine whether or not a basic skill

course in systems theory contributes to a higher grade point

average.

d. Does the treatment (course) make a difference in academic

performance of EOP students?

For statistical consideration, the hypothetical statements of the prob-

lem will be in the following form:

Hal.
1

For non-EOP students the predictive equation containing the

score of the Systems Test will explain a significantly

higher amount of variance than the equation not containing

the score.
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For non-EOP students the predictive equation for performance

on the Systems Test containing the number of university

credit hours completed will explain a significantly higher

amount of variance than the equation not containing the num-

ber of credit hours completed.

For EOP students the predictive equation containing the score

of a Systems Test will explain a significantly higher amount

of variance than the equation not containing the score.

The academic performance as measured by grade point aver-

age of EOP students participating in the treatment will be

significantly higher than the grade point average of EOP

students not participating in the treatment during the Winter

term.

Basic Assumptions

The following assumptions are made with regard to this investi-

gation:

1. Language is an important variable in the construct of the

system of higher education.

2. Verbal ability (ability to use language) is one important

confounding variable in the prediction of college grade

point average (Lavin, 1965).

3. High school grade point average is a second confounding

variable in the prediction of college grade point average

(Lavin, 1965) .
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4. EOP students participating in this project have linguistic

disadvantages relative to academic performance.

5. Most instructors at Oregon State University encode and

communicate "reality" in the language of the majority

culture.

Definition of Terms

1. Systems theory for the Social Sciences: an organizing de-

vice with five defined parts most often ascribed to by social

scientists. A diagram of the system follows.

INPUT
CONVERSION

PROCESS

FEEDBACK

OUTPUT

The system is taught as a skill; the content of the system

is drawn from examples in the Social Sciences.

a. Input(s) into the system. These are the materials and

supplies that are to be used.

b. Conversion Process of the system. This part of the sys-

tem converts (changes) the input(s) into other materi-

als, substances, and information.

c. Output(s) of the system. These are the products of the

system.
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d. Outcome(s) of the system. These are the effects or

results of the system.

e. Feedback(s) of the system. This is the process by

which the system informs itself about the outcomes it

has produced.

2. Systems ability: ability to understand systems theory and

its related vocabulary as measured by the score on a re-

search tool developed by-this investigator.

3. Academic performance: the grade-point average of students.

(For this study both high school and college CPA's are of

interest.)

4. Non-EOP student: any student at Oregon State University

who is not a member of the Educational Opportunities Pro-

gram.

5. EOP student: any student who is a member of the Educational

Opportunities Program.

Limitations of the Study

1. Because the sample of students who are culturally different

are members of the Educational Opportunities Program, the

generalizations which may be drawn are limited to the EOP

population at Oregon State University, 1976-77.

2. Because the non-EOP samples were from OSU courses in

Health 160 and Political Science 101, the generalizations

which may be drawn are limited to students at OSU.
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Organization of the Remainder of the Study

Chapter One has provided a broad overview in defining the problem

and its setting. Considerable emphasis was placed on: a) theoretical

models for establishing causality of differences and the selection

of the environmental model for use in this study; b) the differences

in language (as a product of the environment) of both the majority and

minority groups and the handicap of language for the minority cultures;

and c) the fact that within the institution of higher education, support

is strong for a meta-language as a horizontal connector of disciplines.

Also in this chapter, a brief description of the research design,

hypotheses, assumptions, and definition of terms were outlined. The

remainder of this thesis will be devoted to a more intensive review

of areas outlined in Chapter One.

Chapter Two, A Review of the Literature, will be divided into

two major sections. The first section will include a detailed descrip-

tion of grade point average as a measurement of academic performance;

the second section will include a justification and 'explanation of

systems theory as an organizating device.

Chapter Three, Design of the Study, will include information per-

tinent to the preparation for the investigation, sample selection, and

acquisition and analyses of data. Included in the chapter will be an

explanation of the development of the research tool.

Chapter Four, Data Analyses, will assess the statistical findings

with regard to the hypotheses delineated in the study.

Chapter Five, Summary and Recommendations, will summarize the im-

portant details of the entire thesis. Conclusions are included.
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Chapter Two

AN EXPLANATION OF TRADITIONAL AND NON-TRADITIONAL VARIABLES

IN THE PREDICTION OF ACADEY1C PERFORMANCE

It should be remembered that this study is concerned with

a) whether or not systems theory is related to academic performance

as measured by grade point average, and b) whether or not a skills

course using systems theory as a heuristic device is beneficial to EOP

students. The former involves the predictive characteristic of sys-

tems theory in a prediction equation of academic performance; the lat-

ter involves the establishment of differences in grades between EOP

students who participate in the treatment and FOP students who do

not. This chapter is concerned with the review of the literature

relative to studies which involved the prediction of academic perfor-

mance. In particular, there will be three sections:

1. Types of Studies

2. Traditional Independent Variables

3. Non-traditional Independent Variables

Types of Studies

In 1965, Lavin developed a four-cell matrix which defined the

types of studies relating ability and academic performance. His ration-

ale for such a classification of studies was that "there was a need

to somehow allow for comparability of findings of the many studies

available" (pp. 47-59). TABLE 2.1 is the classification scheme Lavin

(1965, p. 49) developed.



17

TABLE 2.1: TYPES OF STUDIES RELATING ABILITY

AND ACADEMIC PERFORIvnNCE

Predictor Criterion

Global

Multi-
Dimen-
sional

Global Multidimensional

Global ability measure
used to predict GPA

(A) (B)

Global ability measure
used to predict grades in
specific courses

(C)

Several specific abili-
ty dimensions used to
predict GPA

(D)

Several specific ability
dimensions used to predict
grade in specific courses

Explanations of both the predictors and criteria are Lavin's.

By global predictors of criteria, we refer to the use
of a single, overall measure of ability and/or academic per-

formance. Illustrative would be the total scores on an in-

telligence test and the overall grade point average. Multi-
dimensional predictors or criteria refer to the use of a
number of specific dimensions of ability and/or performance.
Illustrative would be the subscores of a profile of abilities
test and the computation of grades for separate courses or
course areas (p. 49).

A voluminous amount of studies may be found for cells A and C. Studies

which may fall within cells B and D are sparse. (Regarding both cells,

this investigator was able to find two studies which demonstrated a

significant contribution toward the prediction of academic performance.

Lanier and Lightsey (1972) used global predictors for specific courses-

cell B. Horst (1956) included a battery of variables to predict

grades in specific courses--cell D.) Because the emphasis in this

research involves the use of global criterion to predict a global
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measurement (cell A), discussion will focus on similar studies. How-

ever, some explanation regarding the choice is in order.

The scarcity of studies in cell B (global ability measure used

to predict grades in specific courses) and-cell D (specific ability

dimensions used to predict grades in specific courses) indicates that

replication of respective studies has not allowed investigators to

make valid generalizations with regard to a multidimensional criterion.

However, a number of studies using global predictors to predict grade

point average (cell A) have established a fairly reliable range of

correlations. The list of global predictors has traditionally included

overall test score of a standardized test (i.e.--Scholastic Aptitude

Test), high school GPA, or a combination of both. Cronbach (1949),

Henry (1950) , Franz and Davis (1958) , Michael (1962) , and Astin (1971)

conducted studies which may well be placed in cell A. All of these

studies, beginning in 1949 and ending with Astin's 1971 research, have

consistently shown correlations which explain between 16 percent and

36 percent of variation (Fishman, 1957; Astin, 1971).

The most recent comprehensive study ( Astin, 1971) demonstrated

that the use of standardized examinations tends to improve the correla-

tion of predictive equations if the scores are used in combination with

high school grades. Ten years earlier, Bloom and Peters (1961) arrived

at similar conclusions; and, in 1955, Dyer and King demonstrated the

same. The point is that a set of global predictors should contain

both intellectual factors of high school CPA and scores from a stand-

ardized test. Bloom and Peters (1961) established the relationship.
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While school grades, aptitude test scores, or achievement

test scores will ordinarily each correlate with college

grades within the range +.40 to +.60, multiple correlations

using two or more of these in combination will usually be

in the range +.55 to +.65 (p. 25).

Clearly, then, if global measurements are to be used to predict GPA,

both high school CPA and standardized test scores should be used.

In addition to the two intellectual variables defined above, there

is a third non-intellectual variable that appears to be a contributing

factor to an equation that predicts academic performance--the sex

of the subject. Lavin, in 1965, and Astin, in 1971, both found that cor-

relations tended to be higher for females than for males. Since there

is no reason to assume that male and female EOP students are different

than male and female non-EOP students (counterparts of identified sub-

jects in Lavin's and As tin's studies), an indication of sex comprises

the third variable.

Finally, because replications of studies in cell A have demon-

strated low but stable findings there appeared to be little reason for

questioning the fact that a maximum of 36 percent of the variation was

explained by such studies. The question arises: "Will the addition

of another non-traditional variable improve the predictive quality of

an equation?" That non-traditional variable is the score from the

Systems Test which evaluates the student's understanding of systems

theory and its related vocabulary. The last section of this chapter

explains why it is believed that such a variable will perhaps improve

the predictive quality of an equation.
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Traditional Independent Variables

The term, "academic performance," traditionally refers to some

method of expressing a student's scholastic achievement. There has

been occasional use of other criteria such as yLaduation from college

(Boyer, 1958;French(195;andWorrel, 1959) and intellectual curiosity

(Brown, 1960) as measurements of academic performance. However, in

an overwhelming amount of predictive studies, student grades are the

only indices. This is not to say that quantity makes for quality;

instead, the frequent use of grades perhaps reflects the ease of ob-

taining such information, and/or the dependability of grades, and/or

the validity of grades. A review of related literature demonstrated

the desirability and practicality of grades as an important variable.

It should be noted that grades are used both as a measurement of pre-

diction (high school grades) and a measurement of performance (college

grades). In an equation of prediction, high school grades are the in-

dependent variables and college grades are the dependent variables.

Comparability of Grades as Indicators of Performance

Emphasis on grades has become an end in itself. Grades have been

used to select the "better" students for entrance into colleges and

universities; grades have been used to determine whether or not a stu-

dent will graduate from that college or university. Regardless of

what one may think, student grades have been used and will continue

to be used as indicators of academic achievement for purposes of judg-

ment. The frequent use of grades as a predictor variable for college

achievement is clear. However, Bloom and Peters (1961) indicate a major

shortcoming.
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The fact that grades have been shown to be the best

single evidence from which to predict college achievement

does not alter the fact that the level and precision of

predictions from grades have remained relatively low and

stable. The College Board Report for 1957, for example,

cites 15 correlations between high school marks and average

freshman grades. The correlations cited range from +.30

to +.59, with a median value of +.41 (p. 9).

Concomitant to Bloom and Peters, Lavin (1965) suggested that low cor-

relations of predictor variables may be due to two uncontrolled sources

of variation in grades themselves.

These sources of variation fall into two categories. First,

not all students take the same courses. . . . Second, tea-

chers use different criteria in assigning grades (p. 19).

In addition to Tavin's two categories, a third appears to be as

important--student variation. For example, in a particular class from

a particular teacher, student A may well be able to perform academically

because the requisite skills for comaunication of acquired substantive

knowledge are present. However, student B, who lacks the skills for

communication but who may have acquired knowledge, may not perform

"up to par" in the judgment of the teacher. The illustration, admit-

tedly, assumes many things (i.e. teacher sensitivity, time, "value"

of one grade over another); the point is that students do vary.

Of the three sources of variation--teacher, course, student-

how may an investigator best control for them? Fishman (1958) sug-

gested the use of uniform tests (such as standard achievement tests)

as one means. The control is of the subjectiveness of a teacher's

grading practices. The alternative does very little towards a control

of student and course variation. Procedures dictated by statisticians

offer alternatives and guidelines for minimum variation--randomization,
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assurance of non-contamination, statistical manipulation as in covari-

ance analysis, and so on. The point is that variations can be con-

trolled to some extent, sufficiently so as to allow comparability of

grades as indicators of performance. And, whether grades are being

used as dependent variables or independent variables, Bloom and Peters

(1961), Lavin (1965), and Astin (1971) all have indicated that the

problems associated with high school grades are similar to problems

associated with college/university grades. In spite of difficulties

inherent in grades, all agree that of the many available data for pre-

diction of academic performance, that grades and GPA appear to be the

most reliable. Bloom and Peters (1961) succinctly summarize high

school and college grades.

Our conviction of the value of grades is also based on the

fact that in the long history of attempts to improve predic-

tions of college success, high school grades have consistently

been found to be the best evidence from which to predict

(p. 41).

A more specific question arises: "To what degree is the variable

of grades 'better evidence' than another variable such as standardized

scores?" Alexander Astin's (1971) study is perhaps the most outstand-

ing and complete research to date with regards to the prediction of

college academic performance. The data collected were taken from a

program initiated by the Cooperative Institutional Research Program

of the American Council on Education. "The continuing research which

began in 1965 currently involves nearly a million students attending

more than 400 colleges" (Astin, 1971, p. ii). From such an impressive

setting and data bank, Astin found correlations of freshman GPA and

high school grades to be +.51 for males and +.52 for females. (It
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should be remembered that ten years prior to Astin, Bloom and Peters

indicated correlations ranging from +.30 to +.59 with a median value

of +.41.) An analysis of correlation coefficients demonstrates, at

the least, that the relationship is positive and stable. However, that

same analysis also reveals that in a ten-year period very little pro-

gress has been made toward increasing the coefficient. Remembering

such confounding factors as grade inflation, student change, and soci-

etal changes over the ten-year period, there is a degree of confidence

in the fairly constant relationship between predictor grades and per-

formance grades. Remembering, also, that a +.51 coefficient explains

only 26 percent of the variation, it is incumbent upon investigators

of prediction to attempt studies using additional variables in an ef-

fort to explain even more variation. The following section is a dis-

cussion regarding the desirability of using scores from standardized

examinations as prediction variables.

Standardized Test Scores

Since the 1920's, aptitude and achievement tests have been widely

used to predict college academic performance. Traditionally, apti-

tude tests appear to examine the mental facilities/abilities of their

clientele; whereas, achievement tests are more examinations of the

level of achievement (which, in fact, have corresponding mental abil-

ities). The point is that the former purports to examine what a stu-

dent can do and the latter what the student does.

In terms of the particular test to be used, several points should

be noted:
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1. The use of some available tests and/or test scores is limited

by cost and time. For example, the Scholastic Aptitude Test

(SAT) is a "high security" test in that the times it is ad-

ministered and the cost may prohibit access to scores for

all subjects in a particular research project.

2. For any given sample population, a number of standardized,

college-predictor tests may be available. Relative to the

comparability of scores from a number of tests, Astin (1971)

found a most impressive correlation among three: r = +.85

for the National Merit Scholarship Qualifying Test, the

Scholastic Aptitude Test, and the American College Test.

"For most practical reasons, these scores are interchange-

able (p. 11). (This investigator has a particular interest

in the interchangeability of the SAT and ACT scores, for both

are available for one sample population of this study.)

Because the students enrolled at Oregon State University come from many

states and regions, it is impossible to acquire scores on any one par-

ticular test. However, for non-EOP students, either the SAT or ACT is

required for admission. Both are aptitude tests which examine what

students can do; both measure verbal ability and mathematical ability.

The EOP students are not required to take either the SAT or ACT

for entrance into the university. However, the Sequential Tests of

Educational Progress (MEP) is administered at the beginning of Fall

term. STEP is composed of a series of achievement tests in several

subject areas.
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Although the standardized tests are further explained in Chapter

Three, it should be noted that the use of scores from all three--ACT,

SAT, STEP--does not in any way create problems for statistical analysis.

ACT scores can be converted to an equivalent SAT score for compara-

bility. Furthermore, the EOP and non-EOP groups are viewed separately

for analyses. In other words, this study does not attempt to compare

EOP students and non-EOP students in any dimension.

Non-Traditional Independent Variable

If the understanding of systems theory (systems ability score on

the Systems Test, the research tool developed by this investigator)

is to be included as one criterion on a global study, then

a discussion of rationale and justification should include a philosoph-

ic foundation relative to education in general and learning in particu-

lar, the nature of systems theory relative to "learning" and "abili-

ties," and the specific application of systems theory to the academic

performance of minority students in particular. This section will

include such a development. A portion of Chapter Three will discuss

the methodology of a skills course in systems theory and the develop-

ment of the research tool, Systems Test.

Philosophic Foundation of Systems Theory

Yany philosophers/educators have defined "aims of education,"

"purpose of education," "goals of education," and so on. Regardless

of which terms are being used to define a goal(s), an aim(s), or a

purpose(s), the thread is the same--that education as a process in-

volves the communication of knowledge either inter-personally or
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intra-personally. For example, raritain (1943) claims that the "aim

of education concerns the human person and his personal life" (intra-

personal); whereas, Dewey's (1966) position is that "the goal of edu-

cation concerns the individual's ability to cope with the social or-

der" (inter-personal). Although both appear to be contradictory in

teems of the end-status of education, the process in both involves

communication. The process of communication is as successful as the

"acquisition of the art of utilization of knowledge" (Whitehead, 1932).

It is precisely the using of knowledge that determines the behavior of

individuals (academically or otherwise). Education, as a process,

includes both the dissemination of knowledge and the "art" to use

the knowledge. Why, then, are both tasks of education so fundamental

to the discipline and so necessary to the "American" social order?

Wilhelm von Humbolt (1971) quite elegantly answers the question.

The more intensely and brightly the intellectual power, op-

erating automatically in accordance with its principles and

intuitive facilities, casts its light into this realm of the

past and future, with which man surrounds his immediate ex-

istence, the more purely and richly does his culture take

shape (p. 8).

Simply, to have a culture requires elements of maintenance (i.e.

common language); and to have a quality culture requires intellectual

power. The question now arises: "How does systems theory relate to

education in terms of either maintaining the culture or improving the

quality of a culture?" Clark (1971) proposes two approaches/attitudes

towards the future regarding general systems theory and education.

General systems may view feducatiori], collectively, as

an obscure, analyst, and commentator on the course of events

. or [adopt the attitude of practitioner and considered

to be one of the guiding sub-systems toward the future (pp. 27-28).
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In the former, the primary role of systems theory is one of communi-

cator; the maintenance of the culture is made somewhat secure. In the

latter approach, the emphasis is placed on the concept of quasi-control;

thereby actively seeking to improve the quality of control. In either

case, the underlying assumption is that the institution of education

responds to environmental demands in an effort to maintain an opera-

tional congruency between itself and the social/natural culture. The

complexity of actions and interactions between the cultures demands

that "the boundaries of the American educational system be broadened"

(Marien, 1971). In the wake of shifting boundaries and ad hoc programs,

different cries can be heard--"Return to the traditional teaching of

the three R's"; "The students of today can't read as well as their

counterparts of 20 years ago"; "Open class rooms are not working";

and so on. Are these cries outcomes of ill-defined programs and goals,

or are they outcomes of well-defined programs and goals which just could

not anticipate such negative feedback because of the multitude of know-

ledge and the breadth of "education?" Rubin (1971) has reminded us

that the institution of education is a social agency created by society

to serve society. When apparent failure is perceived, the vocal chord

of society will mast certainly ring. Although a perfect program void

of negative and/or detrimental effects cannot be guaranteed, perhaps

it is possible to minimize these effects. Helmer (1967) offers an

explanation of a process which may be a viable suggestion.

. . . future developments cannot be forecast in isolation

Final a comprehensive and interdisciplinary integrated analy-

as-is mandatory, even if the subject of immediate interest

is relatively narrow. In other words, we have to seek

methods of what may well be called 'systems forecasting.'

In turn, informed conjectures on alternative futures (both



28

descriptive and prescriptive), are essential to the rational
guidance of a dynamic society where the only certainty is
that the future will be different from the present (p. 5).

Helmer is discussing systems theory and a systems approach as para-

digms in coping with societal needs. Remembering an old cliche, "to-

day's young are tomorrow's leaders," it is not unreasonable to assume

that educational institutions could be an important vehicle towards

creating "system mindedness." In the light of accelerated technolo-

gies and the information explosion, the need for systematically describ-

ing of and prescribing for the society is boldly underscored. Bruner

(1966) hypothetically describes undesirable characteristics when a

systems approach is not employed.

The first response of educational systems under such tech-
nological acceleration is to produce technicians andengi-
neers and scientists as needed, but it is doubtful whether
such a priority produces what is required to manage the

enterprise. For no specific science or technology provides
a meta-language in terms of which to think about a society,

its technology, its science, and the constant changes that

these undergo with innovation. Could an automotive engineer
have foreseen the death of small-town America with the ad-

vent of the automobile? He would have been so wedded to his

task of making better and better automobiles that it would
never have occurred to him to consider the town, the footpath,

leisure, or local loyalty. Somehow, if change is to be
managed, it requires men with skills in sensing continuity
and opportunity for continuity (p. 33).

Rubin (1971) supports Bruner's contentions.

Although much has been done during the last three dec-
ades to improve the hardware, software, and methods of edu-
cation within the age-old structure of knowledge, the real

need of the day is to restructure knowledge. The information

explosion, the growing degree of specialization among scien-

tists, and the growing complexity and interdependence of spe-

cialties in the scientific world all demand that knowledge

generally be simplified, unified, and fortified with operation-

al content if our civilization is to continue to advance (p. 23).
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The reorganization of knowledge is important and is a constant

activity. Teachers in the classroom reorganize knowledge to the ex-

tent that they perceive a reality and select from the total body of

knowledge to present materials in the most cohesive and congruent manner

possible. A general systems approach provides the mechanism for that

activity. Both the methodology and the content of the course are af-

fected. It is the hope of most instructors that the choice of both

content and mode of presentation will encourage and/or facilitate

learning by the students. Thus, systems theory (and systems approach)

becomes an integral part of learning. Herein begins that discussion.

Systems Theory and Learning Theories

The determination of how people learn generally defines the meth-

odology of courses. Learning theories arise from general propositions;

general propositions arise from speculative thinking (Mendoza, 1973).

Mbst learning theories have their roots in speculations regarding

relationships between information retention, information recall, and

information usage--all three are most often discussed in terms of

"ability." Ausubel's (1954) theory of advanced organizers have roots

in the speculations that academic ability can best be developed if a

schemata is defined for the student. In such a manner, information is

retained "in context"; thus, recall and usage increase. Opposing this

idea of a conceptual scheme, Lewin's 1939 field theory proposes that

generalizing on the basis of frequency of occurrence does not allow

an avenue back to the particular individual except by way of probabil-

ity (Maus, 1975, p. 117). In other words, to enable explanations of

individual manifestations, it is necessary to consider the particular
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person in a particular setting of interdependent environmental factors.

The speculations in this case are that a person's ability is developed

according to information retained, recalled, and used in particular

situations. Thus, ability is developed experientially. Whatever the

learning theory, available information must become knowledge. According

to Bruner (1966):

The structure of any domain of knowledge may be characterized

in three ways, each affecting the ability of any learner to

master it: the mode of representation in which it is put,

its economy, and its effective power (p. 45).

Each of Bruner's three characterizations involves a general systems

approach. The following three points are offered regarding the rela-

tionship.

1. MDde of representation--whether information is presented

enactively, iconically, or symbolically, the methodology

must be systematic. Envision, if you will, the chaos that

will probably result from an unsystematic, symbolic teaching

of geometric problems. The process of solving such prob-

lems includes systematically explained and defined theorems

and axioms.

2. Economy--economy relates "to the amount of information that

must be held in mind and processed to achieve comprehension"

(Bruner, 1966, p. 45). Since many minds are unable to hold

all information, the process of delimitation is inevitable

delimitation by "teachers" to select appropriately and de-

limitation by "students" to accept preferentially according

to needs and interests. Here, again, the process/processes
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should be systematic lest more important information be ex-

cluded.

3. Effective power--"refers to the generative value of his set

of learned propositions" (Bruner, 1966, p. 47). In the later

stages of formal education in particular, learning, more than

not, involves a restructuring of perceived reality such that

a person's mind-set closely mirrors an actual reality. To

determine the effective power of information requires a sys-

tematic evaluation and analysis of what is already known to

the individual. To accept all information randomly is not

only unsystematic but quite destructive--confusion often

results.

Briefly, there are theories about learning and there are guidelines to

facilitate learning; and, a general systems approach may be said to

be the common denominator. But, exactly when has learning taken place?

It is not the intent of this investigator to define the precise moment

of the phenomenon; however, it is necessary to indicate, within reason,

when learning is most likely to occur. Because of the nature of the

target groups for this study, discussions will be concentrated on

learning and young adults.

As a child grows and matures, he accumulates "knowledge" in that

the information and experiences he has had form that individual's per-

ception of reality. Passing time serves to sophisticate that percep-

tion. Thus, by the time that child is a young adult and in the last

few years of his public education, it is reasonable to assume that he

has a fairly sophisticated perception of his world. This is not to say
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that the perception is necessarily true or false and/or good or bad.

Simply, instruction/teaching becomes more a process of presenting new

information/skills to "correct" (or to make even more sophisticated)

the individual's perception rather than to "create" perceptions.

Bruner (1966) addresses the question of when and how actual learning

takes place.

Learning depends upon knowledge of results at a time when
and at a place where the knowledge can be used for correc-

tion. Instruction increases timing and placing of correc-

tive knowledge. . . . If learning or problem solving is

proceeding in one mode--enactive, iconic, or symbolic-
corrective information must be provided either in the same

node or in one that translates into it. Corrective infor-

mation that exceeds the information-processing capacities of

a learning is obviously wasteful (p. 50, 53). (Emphasis

mine)

The last sentence provides the basis of an important rationale for

including the understanding of systems theory as a variable in a pre-

dictive equation of college academic performance. For the most part,

students entering an institution of education are young adults with

sophisticated perceptions of reality. In addition, all three nodes of

representing reality--enactive, iconic, and symbolic--require systems

(tautological and teleological). The university may well be engaged

in both corrective and creative activities; however, this investigator

believes that the bulk of activities, especially in introductory

courses, are corrective in nature. Whichever the case, the question

remains: "What is systems theory?"

Nature of Systems Theory

Mendoza (1973) and Boulding (1977) provide a very bold (and, per-

haps, unsophisticated to their colleagues) definition of "system,"
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"A system consists of interdependent parts, which interact with one

another in order to perform a function or set of functions" (Mendoza,

p. 20). The interdependence is the heart of systems analysis. For,

on a macro level, a systems theory is a very general proposition

founded on speculative thinking about the interdependence of defined

parts. All that such a definition provides is a basic blueprint of

reality; the content is to be filled in either by disciplines or the

particular user. What should be remembered is that anything that is

called a system has generally accepted propositions based on specula-

tive thinking. Witness the few commonly defined systems--ecosystems,

political systems, biological systems. Individually, each provides

content for a tool (system); and, each is based on speculative

thinking regarding interdependence of defined parts (theory). The

fact that there are many types and levels of systems becomes apparent.

Between Boulding, Mendoza, and Young, a fairly global and compre-

hensive view of systems (and systems theory) comes into focus.

Boulding (1977) first directs our attention to three major categories

into which all things on earth may be placed: the geosphere of in-

animate matter (rocks, water, and air); biosphere of animate matter

from the microscopic viruses to humans; and the sociosphere which

is the sphere of inputs, outputs, communications, knowledge, habits,

and so on of all human beings (p. viii-ix). These spheres provide

the content of disciplines across a university campus. Mendoza (1965)

and Young (1968) offer further insight into how Boulding's three

spheres may be studied, analyzed, evaluated, and communicated.
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There are two types of systems, physical and analytic.
A physical system is one whose components are concrete en-
tities; an analytic system is an intellectual construct
composed of aspects or attributes of concrete entities

(pp. 19-20) .

The systems of inanimate matter (geosphere) and the systems of

animate matter (biosphere), in and of themselves, are basically physical

systems. However, the social systems of man (sociosphere) may be said

to be analytical systems. What is more interesting is that the inter-

dependent parts of physical systems can be identified, measured, com-

municated, and so on with a great degree of accuracy--at least as far

as man's technology allows. Because of this, the definition and pre-

diction of outcomes of those systems have a high probability of being

correct. However, the interdependent parts of many social systems are

not as easily identified, measured, and so on. Thus, the defined and

predicted outcomes have a smaller probability of being correct. In-

structors who teach about the social systems of man place emphasis on

different angles of those systems depending upon their areas of exper-

tise and/or interest. For example, a study of Corvallis, Oregon as a

social system has a multitude of angles from which a student may choose

as a beginning point: a sociological angle, an economic angle, a polit-

ical angle, a demographic angle; the list goes on. Each is an intellec-

tual construct composed of aspects or attributes of concrete entities.

Furthermore, analysis and evaluation of any one will somewhere in the

process, touch basis with many other angles. In other words, the in-

terdependent parts of one may well be interdependent parts of another

or outcomes of another angle.

Maritain (1943) identified the broad parameters of the domain of

teaching.
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Teaching's domain is the domain of truth--I mean specu-
lative as well as practical truth. The only dominating

influence in the school and the college must be that of
truth, and of the intelligible realities whose illuminating
power obtain by its own virtue, not by the virtue of the
human authority of the master's say-so, the assent of an
"open mind," intending to pronounce one way or another
according to the worth of the evidence" (p. 315).

The fallibility of the human instructor may well render his conceived

and perceived truth as a little less than the total truth. For this

reason, the student should be allowed to judge the worth of evidence

as a checking system of what is pronounced by the instructor. The

ability to do so depends, in part, on the student's symbolic manipu-

lation of presented evidence, recall of evidence gained elsewhere,

organizing of all in a meaningful pattern, and judging the worthwhile-

ness of all--a systematic analysis and evaluation, The outcome of

judgment is now allowed to sophisticate the student's perception of

reality.

Quite clearly, then, systems theory has defined parts which es-

tablish a pattern. Figures 2.1 and 2.2 diagram two such patterns em-

ployed in the Social Sciences.

INPUT

A

CONVERSION

PROCESS

f 0

I'j(

OUTPUT C
O

E
FEEDBACK

Figure 2.1: A Closed System

CONVERSION
OUTPUT -7"T.INPUT

SYSTEM

Figure: 2.2: An Open System
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For specific definitions of the terminology in both systems, the reader

is referred back to Chapter One. A distinction should be made between

both systems.

An open system lacks the ability to inform itself of the effects

of its outputs; whereas a closed system contains a feedback process

which allows the system to inform itself for purposes of adjustment

of input(s). Herein lies the difference between the geosphere and

biosphere on the one hand and the sociosphere on the other. Although

Young's physical and analytical systems may both be used to study all

three spheres, the inputs into sub-systems of the geosphere and bio-

sphere to reach a specific goal of study are able to be clearly de-

fined. In contrast, the inputs into sub-systems of the sociosphere are

not as clearly definable. Essentially, the complexity of man's social

systems compounded by the somewhat unpredictable and fallible nature

of man himself prohibits accurate outcomes. Perhaps analogies rela-

tive to sub-systems within the sociosphere and the remaining two would

provide insight into the difficulty.

If the goal of a study is to determine the aging process of a dog,

the inputs are clearly defined and accounted for: food intake, amount

of activity, weather, inherited qualities, time, and so on. All con-

cerned will probably be content with the result. However, if the goal

of a study is to determine a plan for suburban development, the inputs

are selected by planners; the implementation of the plan will see

winners and losers. The winners or direct beneficiaries will be con-

tent; the losers who may have been included as beneficiaries in the

planning stages but who gained nothing with the operationalizing of

the plan, will voice discontent..
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Hopefully, the analogy will not only partially demonstrate the in-

herent difficulties of the study of the sociosphere, but also testify

to the fact that sub-systems within the sociosphere are ordered ver-

tically and horizontally. Nbndoza (1973) provided a visual schemata

of such ordering.

UNILED STATES

FLORIDA OREGON

PORTLAND

NEW YORK

SYRACUSE 1

Figure 2.3: Vertical and Horizontal Interlocking

The double lines signify horizontal interlocking; the single lines

signify vertical interlocking. With regards to the horizontal and

vertical constructs of systems, he claims that:

The concept of horizontal interlocking, which forms an

integral part of the systems approach, enables us to deal
with the interrelatedness of subsystems which are at the same

level within a given society; and the concept of vertical

interlocking permits us to analyze hierarchically linked

systems . . As we focus on individual subsystems we must
remember that each is related to other subsystems through

horizontal interlocking, and to the total societal system

through vertical interlocking (pp. 22 , 25).

The relatedness and interdependence of the multitude of systems

(and sub-systems) of the social order are taught, referred to, al-

luded to, and assumed in the daily encounters of teachers and students

in college class rooms. At times specific parts of a system/sub-system

comprise the content of a course; at other times comparisons are made
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between two or more systems/sub-systems; in still other courses gener-

al overviews relative to both horizontal and vertical constructs are

the content. Whichever the case a student's academic performance in

that class is equally dependent upon the abilities to recall, compre-

hend, synthesize, and/or generalize (Bloom, 1956)--manipulations of

symbols. When total collegiate academic performance is considered,

the assumption is made that the abilities to synthesize and generalize

are dependent upon recall and comprehension. In other words, specific

information and comprehension of that information are requisites which

allow an individual to synthesize something or generalize something;

and a successful, total academic performance requires that the individ-

ual's synthesizing and generalizing has rendered a more sophisticated

perception and cognition of reality. Thus, information and comprehen-

sion are needed as much as synthesizing and generalizing. For collegi-

ate performance, which comes first. At the risk of assuming resolution

of the "chicken and egg" dilemma, this investigator assumes that the

latter two are prerequisites--at least as far as college performance

is concerned. Both abilities have systems theory as a common thread.

On this speculative thought rests the rationale for including the

understanding of systems theory (systems test score) as an independent

variable in a study of global predictors of academic performance.

Summary

There have been countless predictive studies of academic perfor-

mance. All may be placed in one of four categories: global measure

of global criterion, global measure of multi-dimensional criterion, and

multi-dimensional measurement of multi-dimensional criterion. This
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research is particularly interested in the measurement of a global

criterion--grade-point average. Global measurements are selected in

an attempt to determine if the skill to organize as demonstrated by

an understanding of Systems Test is an important independent variable.

Previous studies of this nature indicate that the combination of high

school grade-point average, standardized test scores, and sex predict

college grade-point average about as well as high school

grade-point average alone will in a global measurement /global criteri-

on study. It is believed that the discussion regarding systems theory

provided a well-founded rationale for inclusion of such a variable in

an equation of prediction. The hope is that the introduction of a

systems variable will explain more of the variation than accounted for

in more traditional predictive equations.
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Chapter Three

DESIGN OF THE STUDY

A Synopsis

Chapter One introduced the problem and its setting. Briefly,

a segment of society was identified as being culturally and/or so-

cially different. Prior educational experiences and language structures

which are different from those of the white, middle-class population

have created some difficulties for students culturally and/or socially

who enter institutions of higher education. Programs such as the

Educational Opportunities Program at Oregon State University have

been designed to provide additional services to such students.

English 116A is one of six courses designed to treat the difficulties

of culturally different students. This study is designed such that

two items may be examined relative to the course:

1. Is the course (used as the treatment for the study) founded

on a sound rationale? In other words, are the skills defined

as necessary to academic performance in fact skills used by

non-EOP students?

2. Can such skills be taught? In other words, was the treat-

ment effective in terms of academic performance for EOP

students?

Chapter Two discussed systems theory generally applied and included

within the educational structure, and systems theory specificallyap-

plied to the Social Sciences. It was noted earlier that clear communi-

cation in the Social Sciences in particular is difficult. The problem
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may be due, in part, to the entanglement of all social systems, to

the inability of social scientists to accurately define inputs and

outcomes, and to the lack of transactional concepts which facilitate

interdisciplinary communication of the social systems. Whatever

the reason, the student not cognizant of a majority-group linguistic

structure may be left in a quandary.

The remainder of this chapter is devoted to a discussion and

explanations of the research design established to study the rela-

tionship between systems theory, a heuristic device, and academic

performance. The following are included:

1. Preparation for the Study

a. Course as a Treatment

b. Research Tool

c. Sampling

2. Treatment

3. Compilation of the Data

4. Statistical Tools for Data Analysis
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Preparation for the Study

Course Preparation as a Treatment

Almost all students entering the Educational Opportunities Proglam

are admitted because of financial need and/or a record which indicates

the possibility of college academic difficulty. EOP courses address

the latter criterion. For this reason, the courses are generally de-

signed such that skills identified as fundamental to college academic

performance are included in the goals. In particular, the course used

as a treatment for this study is English 116A, Vocabulary Building.

The development of the course has roots in educational philosophy and

theory. Bruner (1966), Taba (1962), Dewey (1966), and others saw

the need for curriculum and instruction to have firm. foundations.

Bruner claimed that:

. . .[t] he heart of the educational process consists of
providing aids and dialogues for translating experience into
more powerful systems of notation and ordering. And it is
for this reason that I think a theory of development must be
linked both to a theory of knowledge and to a theory of
instruction, or be doomed to triviality (p. 21).

TO avoid "triviality," the combined methodological and philosophical

wisdom of Bloom, Kingsley, and Bruner were tapped in an effort to design

a course based on the structure of knowledge, the learning process, and

the particular needs of the EOP clientele.

In many educational endeavors, assumptions are made to establish

practical and desirable parameters. For these same reasons assumptions

were made regarding the course.
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1. Many EOP-type students lack the basic skill of organizing

the concepts and symbols used by the dominant culture;

2. Many courses and instructors at Oregon State University (and,

perhaps, in most colleges) are organized in a manner similar

to systems theory; and

3. The skill to organize using concepts and symbols of the dom-

inant culture can be taught to students who are culturally

and socially different.

While all three were assumptions, they were not totally void of some

justification. The first was based on a subjective analysis/evaluation

of student records and student comments. While the records indicate

many possible inferences, the student comments usually demonstrate con-

fusion, "I can't seem to follow the instructor"; "Why do we need to take

courses that have very little to do with our majors"; "Ivy instructor

in Economics talks about different variables; the instructor in Sociol-

ogy talks about the same variables; and somehow, the ways they use those

variables are different. Why?" Many causal factors may be identified

by as many observers. It may also be true that similar concerns are

articulated by students other than EOP students. But, given the soci-

ological foundation of linguistic differential discussed in Chapter One,

it seems reasonable to assume that conceptual organization and/or sym-

bolic manipulation of a reality varies between a majority culture and

a minority culture. The distinction of cultures implies a distinction

between "tools" orninstruments" available to either--that language is a

tool can hardly be disputed. Concomitantly, "how man's mind develops

is dependent upon his ability to use those tools that make it possible

for him to express and amplify his powers" (Bruner, 1966). A minority
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culture, by definition, has less power; thus cognition and expression

are, at the least, different.

The second assumption--that courses and instructors are organized

in a manner similar to systems theory--is based on a less subjective

analysis. In 1962, Taba indicated that "chaotic content or isolated

learning experiences are usually not effective in attaining objectives"

(p. 290). Bruner, in 1966, concluded "that one must take into account

predispositions, structure, sequence, and reinforcement in preparing

. .a unit of instruction. . . ." (Bruner, p. 70). The common thread

between both is systematic development. The content of the course and

the presentation of content should be structured and sequenced to

facilitate communication. Kingsley et al. (1971) addresses this point.

Any definition of instruction (or teaching) must, and
in fact does, include the notion of communication of informa-
tion so as to effect a transfer of knowledge from an instruc-
tor to student (p. 44).

The last assumption--that the skill to organize using concepts and

symbols of the dominant culture can be taught to students who are cul-

turally and/or socially different--provides the impetus for the treat-

ment (course). The reader is asked to remember the earlier discourse

of Chapters One and Two regarding the purpose of education--that infor-

mation should be used to reformulate existing perceptions of reality.

Mare specifically, one goal of higher education is to aid students in the

development and use of higher level thought processes. To this end, the

present course takes full advantage of Bloom's (1956) categories of

thinking in the landmark Taxonomy of Educational Objectives. Table 3.1

demonstrates the application of the six categories.
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TABLE 3.1: TAXONOMY AND THE COURSE

j Category Course - -Eng. 116A, Vocabulary

Knowledge The vocabulary of systems theory and the theory
itself are presented. The constant recall of
this information by students is necessary for
performance in the class.

Comprehension Content from various disciplines within the
Social Sciences is "borrowed." Students are then
asked to review, define, and discuss the content
within a construct of systems theory.

Application Although this thought process is included in the
previous two, it is supplemented by exercise
hypothesizing "new" information.

Analysis and
Synthesis

Essentially, the bulk of the course is designed
such that these two thought processes are common
denominators. The purpose of the course is to
aid students in breaking down and pulling together
information in reformulating perceptions.

Evaluation In terms of this course, "evaluation" enters the
affective domain (as opposed to the cognitive do-
main) because what is desired as a tangential out-
come is that the student learns to value the sys-
tems approach.

With regard to the first and second categories, knowledge and com-

prehension, it was necessary to examine text books in a variety of in-

troductory courses in the Social Sciences to identify the basic ter-

minology and concepts of respective disciplines. The subjective

evaluation allowed the development of a list of ten words believed to

be basic to understanding systems theory and its use as a heuristic

construct: system, function, variable, cause, effect, relationship,
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equivalent, equilibrium, analysis, and evaluation. In addition, the

five parts of the construct itself complete the vocabulary list: in-

put, conversion process, output, outcome, and feedback. All 15 words

comprise, if I may, the "cybernetic nomenclature" which Clark (1971)

claims "would help the student ( and practitioner) to know within any

given relevant situation what to look for, how to recognize it when

he sees it, how to use it once he has acquired it" (p. 29).

In terms of the "borrowed content," a few very basic concepts pro-

vided the content in which the theory itself was applied. The point

made by Kingsley, et al. (1971) was well taken.

Without some specified subject-matter organization, there
exists no basis on which the hypothetical automation can
decide which facts, principles, procedures, etc., what inter-

relationships exist among them. . . . Facts, principles, con-

cepts, and especially their verbal and symbolic representa-
tions which are required to render them communicable, exist
in contexts and never in absolute isolation (p. 45).

The question remains: Why specifically, are introductory courses

identified as most appropriate to this study? In keeping with the

spirit of the EOP and its courses, the course under discussion here is

concerned primarily with the development of a skill as opposed to spe-

cific content areas. "Introductory courses, in the main, affect the

orientation of an academic field of study" (Firestone, 1971, pp. 74-75).

Nbre specifically, the student is introduced to the basic concepts,

terminologies, and trends of that academic discipline. In many institu-

tions of higher education, a variety of such courses in the Social

Sciences are either recommended or required for completion of degrees

in a variety of disciplines /majors. The same generalization may be

made of Oregon State University in particular. Of the 84 non-EOP
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students identified for this study who were enrolled in introductory

Political Science courses, 43 were seeking degrees in majors other

than in the Social Sciences.

In addition, most introductory courses provide a general frame-

work such that the student may be allowed to begin the dynamic process

of reformulation of perceptions. However, if that same student views

an academic program as a composite of totally unrelated courses, then

he is perhaps hindered in "connecting his reality." The course used as

the treatment for the study attempted to clarify that general framework

and to emphasize the commonality of most frameworks.

Systems Test: A Research Tool

The research tool constructed by the investigator serves as a test

of both the student's understanding of the vocabulary of systems theory

and of the theory itself. There are four parts: section A ascertains

the student's basic knowledge and comprehension of both vocabulary

and theory without the benefit of prior introduction; section B examines

the student's ability to apply the theory itself after specific infor-

mation is provided in context; section C tests knowledge, comprehension,

analysis, and synthesis with regard to the ten words identified as

basic in introductory courses; and, section D ascertains the student's

understanding of "open" and "closed" systems--a conceptual distinction

believed to be necessary to academic performance in the Social Sciences.

A more comprehensive discussion of the four sections follows; however,

a few more general comments concerning the tool are in order.

The test itself is designed such that it is both a learning instru-

ment and a testing instrument. The student, presumably, learns the
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vocabulary and the theory as he proceeds, Simultaneously, that same

student is being tested on five of the six thought processes defined

by Bloom (1956). Bloom asserted that the six classifications are struc-

tured hierarchically in that latter classifications include preceeding

ones. The test is similarly structured. It is believed that the know-

ledge and skills needed to answer sections B, C, and D are respectively

introduced by requisite knowledge and examples of skill-usage.

A second general comment addresses the extreme emphasis on vocabu-

lary included in the test. The theory can be presented schematically;

the student has merely to view the diagram. Although a picture is worth

a thousand words, this picture can only be explained and understood with

a thousand words--words which may well be a part of a student's enlarged

vocabulary. Because a word is on a list of many in a student's reper-

tory does not necessarily suppose that it is a part of his concept

knowledge. "Vocabulary knowledge, as shown through understanding of the

meaning of words, and concept knowledge are not necessarily the same"

(Petty, et al., 1968, p. 11). Illustrative of Petty's point is the

example: the distance between two cities is 430 miles. The question

is how clear is the concept of a mile? The user is likely to have one

concept; the receiver has another. The point is that "the vocabulary

in speaking, writing, listening, and reading each develops in its own

way from a separate kind of experience" (Deighton, 1960, p. 82). Thus,

the words included in the tool are not intended to enlarge the student's

vocabulary; "for the value is, instead, in enlarging the mind for new

ideas" (Watts, 1947, p. 48). The "new idea" of interest here is an ori-

entation to a general systems approach.
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Development of the Tool

In a review of the literature regarding the test construction, two

very broad categories are defined--objective and subjective. Because

of the difficulties involved in the latter (i.e. essay examinations)

concentration was on objective examinations. There are many types and

combinations of types: true/false, matching, multiple choice, fill-

in-the-blank, and so on. True/false was eliminated because more than

a choice of two possible correct was desired. Sections A, C, and D are

combinations of the remaining objective types. Essentially, the struc-

ture of questions of standardized examinations such as the SAT, ACT,

and GRE was used as a guide in developing the questions in the three

sections of the tool.

The goal of section B was to test the organizing ability of the

student. It was decided to test systematic organization within dis-

tinct parameters and still allowing for more than two choices. Hence,

the investigator developed section B such that the possible choices for

each set of questions would always be the same. The five choices were

the five names of parts of systems theory--input, output, conversion

process, outcome, and feedback. (See Appendix B, Systems Test)

Readability of the Tool

Of the many readability formulas reviewed, two were selected for

use in determining the readability level of the research tool, Systems

Test: YbElroy's Fog Count and the Forbe's-Cottle Readability formula.

It was necessary to use both because the tool developed contains not

only prose-style readings for student comprehension; but it also in-

cludes sentences with concomittant multiple choice responses for

student comprehension.
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YeElroy's Fog Count, developed in 1953, starts with the basic

premise that difficulty arises when the number of ideas to be under-

stood increases and the difficulty of the ideas themselves increases

(Klare, 1963, p. 65). Because the prose portion of the test is designed

such that number of ideas and ideas themselves increase in difficulty,

the selection of the formula was appropriate. The actual readability

level calculated was the eleventh grade level.

Of all other formulas available, only one is appropriate to es-

tablish the readability level of multiple choice questions--the Forbe's

Cottle formula. Developed in 1953, the formula was designed primarily

for use with psychological tests and inventories (Klare, 1963, p. 80).

Because of the unavailability of formulas for test items, and because

the Forbe's-Cottle has a grade five to college level difficulty, it

seemed appropriate for use in establishing a level for the research

tool. In addition, the correlations between this and five other formu-

las ranging from +.72 on the Lewerenz to +.95 on the Dale-Chall (Forbes

and COttle, 1953, p. 183) indicated sufficient reliability in terms of

readability levels. The actual level calculated for the tool was the

eleventh grade level.

Because both formulas defined consistent findings; confidence in

the eleventh-grade range of reading difficulty of the research tool

was established. At the least, one aspect of reliability of the tool

was determined.

Pilot Test and Research Tool

Each of the original six sections in the pilot test was analyzed

for time required to complete it, variation in responses, questions
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having consistent errors in response, and questions having consistent

correct responses. The pre-test group included 25 students of both

sexes representing a cross-section of cultural groups, academic sta-

tus, and academic abilities. TABLE 3.2 summarizes the item of time.

TABTF 3.2: PRE-IhST DETERMINATION OF TIME

Section
No..of

Questions
Fastest

Time
Slowest
Time

Average
Time

20

40

15

4

4

essay
i

IA

IB

IC

IIA

IIB

IIC

5 min.

5 min.

5 min.

3 min.

3 min.

5 min.

15 min.

17 min.

11 min.

10 min.

7 min.

15 min.

11.5 min.

12.24 min.

8.3 min.

7.0 min.

4.4 min.

9.63 min.

Of the group, only one student demonstrated a consistently "fast time"

for all six parts; that student's number of correct/incorrect responses

varied: 16 of 20 correct in five minutes = section IA; 11 of 40 cor-

rect in 6 minutes = section IB; 8 of 15 correct in 5 minutes = section

IC; and so on. It was assumed that this student's quickness was not

a result of a complete mastery of either vocabulary or theory.

With regard to the disposition of items and/or sections which in-

dicated a questionable value, the following guidelines were followed:
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1. For items responded to correctly 95-100% of the time:

a. TWO were included as confidence questions for sections

IA, IB, IC.

b. The remaining questions were excluded because of a lack

of variation.

2. For items responded to incorrectly 95-100% of the time:

a. Items were included if the response error was due to

an inability to distinguish between closely related but

different concepts: i.e. analysis/evaluation and output/

outcome.

b. All other items were excluded.

3. For sections of questionable value:

a. If very little empirical data could be generated from a

section, it was excluded. (Because of the subjective-

ness in an evaluation of an essay, section IIC was elimi-

nated.)

The final copy of the research tool reflects efforts to maintain

the variation in responses on the pre-test, establish a "reasonable"

length of time for completion of each section, and arrange a test that

would not discourage a student at the onset or eliminate a challenge.

Appendix B includes this test. The information requested on the cover

sheet was used to identify the student, provide information to the stu-

dent regarding the nature of the test, and assure the student that

confidentiality was guaranteed. The last page attached to the test was

included to inform the student that additional information from his

academic file would be obtained to complete the study. Although
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Dr. Ralph Shay, Assistant Dean of Research and Chairman of the Human

Subjects Committee at Oregon State University, had indicated that the

student's signature was not necessary, it was requested to assure the

investigator that the page was read.

Student Sampling

There were five separate groups of students for which data were

collected. Three groups were composed of EOP students; two groups

were composed of non-EOP students. The Table of Random Numbers was

used to place EOP new freshmen into one of three groups. The total

number of entering freshmen into EOP for Fall, 1976 was projected to

be 70. When admission into the program was officially closed, the stu-

dents were assigned numbers and randomly placed into groups.

Non-EOP students were selected by courses--stratified sampling.

The courses were identified as those most likely to be selected by new

freshmen. In addition, two other criteria were used:

1. One set of courses will be required for graduation from

Oregon State University. (Such a criterion allowed a repre-

sentation of students from a cross-section of disciplines.)

2. A second set of courses will be from the Social Sciences.

The organizational device taught to the treatment group is

called Systems Theory for the Social Sciences. (Such a

criterion allowed for comparative analyses of academic per-

formance for students specifically exposed to the Social

Sciences.)
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Courses falling within the first criterion include classes in

Health 160--Personal Health, Writing 121--English Composition, and

Physical Education. Of the three listed, Health 160 was selected be-

cause performance in the course is not solely dependent upon particu-

lar skills and abilities. For example, a passing grade in Writing 121

is dependent upon particular skills in writing; and a passing grade in

most physical education courses is dependent upon particular skills

and concepts and/or the ability to learn those skills and concepts.

Of all the sections offered in Health 160, two were randomly selected

for use in this study--a section offered during the Fall term and a

section offered during the Winter term.

Courses falling within the second criterion include most introduc-

tory courses in the Social Sciences. Sections in Political Science 101-

Introduction to Modern Politics were selected for use in this investi-

gation because of expediency.

Hence, the five groups of students were defined:

Group I: EOP students enrolled in a skills course as a treatment

group (C) but who will not take the Systems Test (NT).

EOP (C-NT), n = 17

Group II: EOP students not enrolled in a skills course (NC) and not

exposed to the research instrument, Systems Test (NT).

EOP (NC-NT), n = 25

Group III: EOP students not enrolled in a skills course (NC) but who

will take the Systems Test during the Fall term (T)..

EOP (NC-T), n = 19
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Group IV: Non-EOP freshmen not enrolled in a skill course (NC) but

who will take the Systems Test during the Fall term (T/F).

Non -EOP (NC-T/F), n = 122

Group V: Non -EOP students not enrolled in a skills course (NC) but

who will take the Systems Test during the Winter term (T/W).

Non -EOP (NC -T/W), n -------- 57

From a list of Fall enrollees prepared by the investigator the

students in Group I, the treatment group, were placed into the class

during the Fall term by the EOP counselors and, more importantly, at

the advice and consent of Dr. Gwendolyn Henderson, Academic coordinator

of the Program. Neither the participating students nor the counselors

were aware of the random selection, the course as a treatment, or the

study. Dr. Henderson, because of her responsibilities and obligations

to both the Program and the students, was the only person who was kept

informed from start to finish.

Treatment

The students designated as the treatment group were enrolled

in Vocabulary Building, English 116A. The class met three days a week

for an hour. As discussed earlier in the chapter, the emphasis of the

course was to develop a general orientation towards a systems approach

by familiarizing the students with systems theory as a basic organizing

device and the related vocabulary of the theory. The format of the

course included lectures, discussions, and yLoup projects. Each method

of instruction is founded on well-defined practices in curriculum de-

velopment. Lectures allow the instructor to communicate a body of
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information in its totality; discussions allow the students to ques-

tion the information and/or premises of the instructor from personal

perspectives (thus facilitating the reformulation of perceptions); and

group projects allow the students to apply knowledge and/or skills with

the benefit of correction or alteration from the instructor, Thirty

percent of the course was devoted to lectures; 30 percent to discus-

sions, and 40 percent to projects. It should be noted that although

group projects include discussion, there is a distinction. The former

requires dialogue among the membership (an opportunity to learn from

peers) and a dialogue between the group as a unit and the total class;

the latter may encourage dialogue among class members, but the primary

respondent is usually the instructor. Both formats are viewed as

equally important by Beck (1974) and Taba (1962) in terms of the teach-

ing-learning environment.

To allow for a more accurate statistical analysis, the grade-point

average of students in the treatment group was not collected until the

end of the Winter term. The students had to be given an opportunity

to complete a term of classes after the treatment to determine the ef-

fect it would have on academic performance. The following section ex-

amines the specific data collected from this and all other groups.

Data for the Study

Standardized Examinations

The Scholastic Aptitude Test (SAT) and the American College Test

(ACT) have been established as comparable tests in content and in as-

certaining college-performance preparedness, Both are used by the
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Office of Admissions at Oregon State University as a requirement for

entrance into the University. According to the General Bulletin,

1976-77, the converted scores from either test are necessary to "pre-

dict first term grade-point-average" (p. 8) and to "provide advisors

with information about the student's educational development, abilities,

and aptitudes" (p. 10). In short, scores are used for purposes of

predicting performance and advising students. Admissions Officers use

the Provisional Conversion Tables developed from a method proposed

by Sassenrath and Pugh, Journal of Educational Measurement,

to convert ACT Math and Verbal scores to SAT Math and

Verbal scores. The same conversion chart was used in this study to

allow for comparability in statistical analysis. Relative to the stu-

dent samples identified for this study, the non-EOP students (Groups IV

and V) were the only ones affected by the SAT or ALP requirements. EOP

students are not required to have such scores.

Although the reliability of both tests is well known, perhaps a

few comments would be in order. The SAT was originally standardized

in April of 1941 on a sample of 10,654 students. However, continued

evaluations have served to perfect the instrument. Of the 12 mast

recent forms, correlations of +.91 and +.90 have been established for

the verbal and math sections respectively. According to the latest

edition of Buros' Mental Measurement Yearbook (1972):

Technically, the SAT may be regarded as highly perfected-

possibly reaching the pinnacle of the current state of the

art of psychometrics-
Suffice it to say that the validi-

ties are as high as have been attained with any general testing

instrument in comparable settings (p. 344).
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The ACT, though a newcomer to the list of testing instruments,

has gained in popularity in terms of frequency of use by colleges and

universities across the nation. Its predictive ability for collegiate

performance is approximately equal to the SAT, The correlation of pre-

dictability of both range from +.50 to +.56. According to Buros (1972):

. . . the tests display highly satisfactory predictive va-
lidities against criteria of college grades. . . . ACT suf-

fers by comparison with the SAT in psychometric care and
sophistication, is about equal in validity for predicting
collegiate success. . . . (p. 330).

The Sequential Tests of Educational Progress (S'T'EP) are a standard-

ized battery of tests designed to measure the understanding, skills,

and abilities developed by students. In 1969, the college level tests

were administered to a nationwide sample of 1,400 students in grade 13

to obtain data for entering college freshmen (STEP SERIES II Handbook,

1971, p. 13). There are a number of levels at which students may be

tested; there are a number of subject areas in which students may be

tested. Beginning in the Fall of 1976, all incoming students into the

EOP were required to take six specific tests in the series: Mechanics

of Writing, English Expression, Reading, Math Computations, Basic Math

Concepts, and Science. The results were used for placement of students

into EOP and other courses. For this study, the converted scores were

used as predictive measurement.

Of the forms available, 2A, designed for grades 10-12, was used

instead of 1A, the projected college freshman and sophomore levels.

It was believed that because of inadequate preparation (discussed in

Chapter Two), incoming EOP students would be limited to the knowledge

and skills examined in form 2A.
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The particular scores of interest with regard to the independent

variables of this study were those in Mechanics of Writing and English

Expression (verbal composite), Math Computation and Basic Math Concepts

(math composite), and Science. While there are obvious reasons for

including the composite math and verbal scores, the inclusion of Science

scores requires some explanation. In 1976, Henderson found that in

spite of the uniqueness of the language of science--that the language

contains less ambiguities than the language of Social Sciences as an

example--that students who were culturally different still benefited

from a preliminary science language technique course. It seems rea-

sonable to assume that a student's performance (dependent variable,

grade-point average) is probably affected to some extent by the skills,

abilities, and understanding manifested in a score of a less ambigu-

ous language. TABU', 3.3 indicates the readability levels of the par-

ticular tests of interest.

High School Variables

The cumulative high school grade-point average was used as the

high school variable. The difficulties in using grades as an in-

dependent variable were discussed in Chapter Two; however, it

should be noted here that the investigator's assumption that it

is still a reliable predictor variable can be supported by pre-

vious studies on academic prediction.
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TABTE 3.3: CONSISTENCY COEFFICIENTS OF STEP 11, 2A TESTS
OF INTERESTS FOR GRADES 10, 11, AND 12

Tests Grade r

Mechanics of writing 10 .94

Mechanics of writing 11 .93

Mechanics of writing 12 .94

English expression 10 .89

English expression 11 .90

English expression 12 .90

Math computation 10 .92

Math computation 11 .93

Math computation 12 .94

Math--Basic concepts 10 .84

Math--Basic concepts 11 .86

Math--Basic concepts 12 .89

Science 10 .89

Science 11 .90

Science 12 .91

The mean correlation coefficient of +.90 attests to the reliability

of the instrument
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College Variables

Fall term GPA, Winter GPA, cumulative GPA, and class membership

were the variables of concern. The different items of interest for

the study determined which variables were to be used. TABTE 3.4

identifies the groups, the standardized test, high school variable,

college variables, and questions of interest of the study.

Other Relevant Data

The sex of the student has been established as a significant

variable in prediction equations. For this reason it is included in

the study.

In addition, the inability to control students of different class

status (freshman, sophomore, junior, senior, graduate student) in

classes from which the non-EOP students were selected made it neces-

sary to identify the number of credit hours completed by those stu-

dents. This allowed the investigator to determine which students were,

in fact, "new college freshmen" at the onset of the 1976-77 academic

year. The variable was simply coded as the credit hours completed.

Statistical Tools for Data Analysis

The data necessary for analysis were defined in the content of

this chapter, and more succinctly in TABLE 3.4. The respective statis-

tical tools employed for analysis include a regression model for
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TABLE 3.4: Variables and Questions of Interest

Group
Stand-
ardfzed
Test

High
School
Variable

College
Variables

Questions of Interest

I STEP GPA

Winter GPA
Cumulative
GPA
Treatment
Fall term

( Does the treatment make a difference? Comparison of I
\, and II allowed the determination of whether the
/ treatment was effective in contributing to a higher
grade point average for group I students.

II STEP GPA

Winter GPA
Cumulative
GPA
Treatment
Fall term

III CPA
Fall GPA
Systems
Test

Does the addition of a score on the Systems Test contribute
to a predictive equation of college grade point average for
EOP students?

IV GPA
Fall GPA
Systems
Test

Does the addition of a score on the Systems Test contribute
to a predictive equation of college grade point average for
non-EOP students?

Do non-EOP students learn systems theory and related vocabulary
in the ordinary classroom?V GPA

Winter
GPA
Systems
Test

CT)
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prediction for the first three hypotheses and a two-sample difference

of means test for the fourth hypothesis. The following were the pre-

dictive equations used for the first three hypotheses:

Hal.

where

For non-EOP students the predictive equation containing the

score of the Systems Test will explain a significantly higher

amount of variance than the equation not containing the

score.

Yl = al + b11X1
1)12(2 b13X3 1)14)(4 el

Y
1
= grade-point average of non-EOP student

a
1
= constant

X
1
= standardized test scores

X
2
= high school grade-point average

X
3
= sex

X
4
= score on SYSTM1

2

e
1
= error

b
11

-b
14

= beta weights

Hat. For non-EOP students the predictive equation for SYSTM1 con-

taining the number of university credit hours completed will

explain a significantly higher amount of variance than the

equation not containing the number of credit hours.

Y
2
= a

2
+ b

21
X
1
+ b

26
X
6
+ e

2

2
Chapter Four discusses SYSTM1, a refined research tool, as op-
posed to the total score on the Systems Test.
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Y
2
= score on SYSTN1

a
2
= constant

X
1
= standardized test score

X6 = number of credit hours completed

e
2
= error

b21 -b26 = beta weights

Ha
3

.

where
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For EOP students the predictive equation containing the

score of the Systems Test will explain a significantly

higher amount of variance than the equation not containing

the score.

Y3 = a3 + b35X5 + b32X2 + b33X3 + 1334X4 + e3

Y
3
= college grade-point average for EOP student

a
3
= constant

X_ = STEP composite score

= high school grade-point average

X
3
= sex

X
4
= score on SYSTN1

e
3
= error

b32-b35 = beta weights
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The academic performance as measured by college grade-point

average for EOP students participating in the treatment will

be significantly higher than the grade point average of EOP

students not participating in the treatment.

To answer the question of whether or not the treatment made a difference

for EOP students, the two-sample difference of means test was used.

Blalock (1960) indicated that the successful use of the tool depends

upon a guaranteed "randomness between and within samples" (p. 170).

The complete randomization of samples regarding EOP students fulfills

the obligation. The samples were not in any way matched.
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Chapter Four

ANALYSIS OF THE DATA

Before presenting the results of the data analysis it is neces-

sary to briefly review the purpose of the study. The investigator

began with two basic propositions: (1) that systems theory and its

vocabulary are common to many disciplines in the university, and,

(2) that students who understand and utilize the theory and vocabulary

will have higher academic performances than those who do not understand

the theory and vocabulary. If these propositions are correct and if

the systems approach can be taught to minority students, then a course

teaching this skill would be quite useful in programs such as the Edu-

cational Opportunities Program at Oregon State University.

In order to examine the two propositions, 179 non-EOP students

were selected through stratified random sampling from sections in

Health 160--Personal Health and Political Science 101--Introduction

to Nndern Politics. It should be remembered that both courses were

selected on the basis that they meet two of three criteria.

1. That the course be one in which many freshmen enroll in;

2. That the students enrolled in the course are likely to repre-

sent a variety of disciplines on campus; and

3. That the course be required for all OSU students.

The first criterion limited the choices primarily to lower division

and/or introductory courses. Courses meeting the first and third

criteria were Health 160-Personal Health, Writing 121- Composition,

and Physical Education. Health 160 was selected because,of the three,
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it was the only course in which academic performance was not directly

dependent upon particularly defined skills and/or abilities. In the

Fall term there were eight sections of Health 160 in which EOP stu-

dents were not enrolled--one was randomly selected for this study.

Daring the Winter term, nine sections were offered--a second was se-

lected. Courses meeting the first and second criteria included most

introductory courses in the Social Sciences. Political Science 101

was selected because of expediency and all non-EOP students in PS101

sections were tested.

TABU, 4.1: MAJORS OF NON-EOP STUDENTS

Major
Absolute
Frequency

Percent-
age Major

Absolute
Frequency

Percent-
age

Agriculture

Business

Engineering

Forestry

Pharmacy

Science

10

44

19

9

3

22

5.6%

24.6

10.6

5.0

1.7

12.3

Education

Home Eco-
nomics

Liberal
Arts

Physical
Education

University
Explora-
tory Study

6

4

55

4

3

3.4%

2.2

30.7

2.2

1.7

Of the 179 students, 84 from Health 160 participated and 95 from

Political Science 101 participated. TABLE 4.1 shows the composi-

tion by student major of the total sample and demonstrates that the

objective of having a sample representing a cross-section of dis-

ciplines was met.

To determine the representational quality (of CPA and SAT per-

formance) of the sample, the means for both cumulative grade-point
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average for the Fall and Winter terms of 1976-77 academic year were

calculated for both the non -EOP sample and the OSU student body.

TABLE 4.2: CALCULATED MEANS FOR NON-EOP SAMPLE
AND OSU STUDENT BODY

Group Mean Cumulative GPA Ilan SAT Total

Non-EOP Sample

OSU Student Body*
(includes graduate
students)

2.74

2.83

971.3

963.4

* Figures obtained from the Registrar's Annual Report,
1976-77.

As can be seen in TABLE 4.2 the differences between the sample and the

total OSU population are not significant. It can be assumed that, for

purposes of this study, the non-EOP sample is representative of the OSU

student body in terms of GPA and performance on the SAT.

The Development of SYSTM1: The Research Instrument

As was indicated in Chapter Three, the research instrument was

developed to measure a student's understanding of systems theory and

its vocabulary. On the basis of a pretest and subsequent analyses

the original 80 items were reduced to 67. The test consisted of

the four sections described in TABLE 4.3.
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TABTE 4.3: DELINEATION OF THE SECTIONS
OF THE INSTRUMENT

Section Description
No. of
Items

A Tests student's basic knowledge of systems theory
without prior instruction 19

B Tests student's ability to organize with some in-

struction
30

C Tests student's working vocabulary of ten words
identified as related to systems 14

D Tests student's understanding of and ability to
organize according to "open" and "closed" systems 4

Each section was believed to test one of the four distinct character-

istics or aspects of systems theory and its vocabulary; and, all sec-

tions were arranged such that the instrument would not only test but

provide the student with the necessary information to progress to the

next section.

A confirmatory factor analysis was used to test if the assumption

of four distinct characteristics (or factors) was correct and to check

the internal consistency of the test. The factor analysis revealed

that:

1. Only 24 of the 67 items met the minimum standards for eigen-

values and commonality (Nie, et al., 1970, p. 19).

2. There were six rather than four major factors, and of

the four sections, only section B, Organization, loaded on a

single factor. The remaining three sections were dispersed

among five factors. This indicates that the research
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instrument could not differentiate between a student's

prior knowledge of systems theory and his recognition of

its vocabulary.

The factor analysis also showed that only 24 of the original 67

items were likely to provide a reliable and valid test of an individu-

al's knowledge of systems theory. These 24 items constitute the test

SYST41. In an attempt to add other items to the instrument and thereby

increase the variation among respondents' scores, a Pearson Product

noment Correlation Coefficient was computed between a student's cumu-

lative GPA and each of the remaining 43 items from the original test.

Fourteen of these 43 had positive correlations of sufficient size to

meet the .05 level of significance. These items were added to the 24

from SYSTM1 and the total 38 were labeled SYSTI'Q. In the regression

equations reported in subsequent pages, both SYSTM1 and SYSTM2 were

used. In every case SYSTM1 explained more variation and tests of its

reliability and validity indicated that it was the preferred measure.

For these reasons, only the results from SYSTM1 are reported.

Reliability and Validity of the Instrument

There are several ways to establish the reliability of the in-

strument. The crucial question concerning reliability is "Will the

same methods used by different researchers and/or at different times

produce the same results?" A split-half reliability test was made

and the mean intercorrelation among items was computed to determine

the internal reliability of SYSTNE (Smith, 1975). For the former, the

coefficient was +0.97; for the latter, the finding was r=+0.32. These
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reliability tests indicate that replication of the study with SYSTM1

as the research tool would produce similar results for any randomly

drawn sample of OSU students.

The construct validity of SYSTM1 was checked by drawing independ-

ent samples from the original sample of 179 students and comparing the

intercorrelations of SYSTM1 with SAT-TOTAL and cumulative grade-point

average (CUMGPA) for each sample. The product-moment correlations were

.49 and .57 for SAT-TOTAL and .50 and .53 with CUNGPA. The correlation

coefficients for the samples are not dissimilar to the extent that it

may be concluded that SYSTM1, despite its limited number of items, is

consistent. The tool, insofar as this study is concerned, is both a

reliable and valid measure.

Statistical Analyses of Non-EOP Students

The first two goals of this study were to determine whether or

not a measure of a student's knowledge of systems theory would signifi-

cantly increase the ability to predict his academic performance and to

determine whether or not students do, in fact, learn systems theory

and its related vocabulary in the classroom. In this section the

analyses required to achieve these goals are presented.

The nature of the data collected allows the investigator to use

various statistical tools and/or procedures for analyses. Because

this portion of the study is primarily concerned with the prediction

of academic performance, a large portion of this section reports the

results of regression models. TO promote ease of reading, all regres-

sion tables will have the following format.
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TABTF 4.4: DEPENDENT VARIABIE BY INDEPENDENT VAFaABIES

Variable F Simple R R Square
Change

Significance

(F Value for (Correlation (Variation (Signifi-

Variable) Coefficient Explained cance Level

of Variable by Last for Vari-

withDepend-
ent Vari-
able)

Variable
Entered)

able)

Total
Equation

(Overall F (Correlation (Variation (Signifi-

Value Coefficient
of Depen-
dent and Ali

Explained cance Level
for Equa-
tion)

Independent
Variable)

Predicting Academic Performance

The first hypothesis to be tested was:

Hai. For non-EOP students the predictive equation containing

the score of the Systems Test will explain a significantly

higher amount of variance than the equation not containing

the score.

Previous studies utilizing traditional equations predicting grade-

point average have explained between 16 and 36 percent of the vari-

ance with a mean of 26 percent (Lavin, 1965; Astin, 1971). The tra-

ditional studies have used SAT scores, high school grade-point aver-

age, and the student's sex as the independent variables. In the cur-

rent study a measure of the student's understanding of systems theory

is added to the predictive equation. The resultant equation is:
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Y =a +b X +b X +b X +b X +e
1 1 11 1 12 3 13 3 14 4 1

Where

Y
1
= grade-point average of non-EOP student

al = constant

X1 = standardized test scores (SAT-TOTAL

X
2
= high school grade-point average (HSGPA)

X
3

= sex

X
4
= score on SYSTM1

e
1

= error

b
11
-b

14
= beta weights

TABLE 4.5: CUTEPA BY SAT-TOTAL, HSGPA, AND SYSTM1

Variable Simple R R Square
Change

Significance

SAT-TOTAL 40.94 .46 .214 .001

HSGPA .51 .07 .001 .476

Sex 3.47 -.02 .018 .065

SYSTY1 15.29 .51 .072 .001

GPA = Dependent Variable

TOTAL
EQUATION 16.23 .55 _.306

Where previous literature had indicated that sex and high school

grade-point average were important independent variables, TABLE 4.5

demonstrates, for this sample, that neither makes a strong contribu-

tion towards predicting GPA. In addition, the correlation coefficient
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(Simple R) between SYSTM1 and GPA is slightly higher than the correla-

tion coefficient between SAT-TOTAL and GPA. These results allow the

rejection of the null hypothesis and tend to confirm the proposition

that a student's score on a test measuring his understanding of sys-

tems theory will significantly increase the ability to predict his

academic performance while in college.

Prediction, while certainly useful to admissions officers and

athletic coaches, is far more useful if we can explain why a test of

systems theory predicts grade-point average. As indicated in Chapter

Two, it is possible that students do better because they use the sys-

tems approach to organize the material presented to them or because

they understand the language the instructor is using, and therefore com-

munication from instructor to student and from student to instructor

is more accurate. Although it is not possible to directly test which

of these processes is occurring (as indicated earlier, the suspicion

is that both processes take place), it is possible to examine the

associations between academic performance and both the organizing com-

ponent of SYSTM1 (those items taken from section B of the instrument)

and the vocabulary components (those items in SYSTM1 taken from sec-

tions A, C, and D of the original 67 items). Two scales were constructed

from SYSTM1: ORGNAZTN (containing 14 items) and VCCAB (containing

11 items). TASTE 4.6 presents the simple correlation coefficients

between these two scales and CUMGPA and the coefficients after partialing

out the effects of SAT-TOTAL. These results indicate that students

utilize both aspects of the systems approach with the vocabulary com-

ponent showing slightly higher simple and partial coefficients. Re-

gression analysis of CUMGPA with each of the two scales and forcing
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TABTE 4.6: ASSOCIATION OF ORGANIZATION AND VOCABULARY
COMPONENTS OF SYSTM1 WITH CUMGPA

Variable Simple R Significance
Partial
Corr

Significance

ORGNZATN

VOCAB

.42

.47

.001

.001

.23

.31

.003

.001

in SAT-TOTAL prior to the scales gave similar results. In each case

the addition of either ORGNZATN or VOCAB explained an additional

variation after accounting for SAT-TOTAL. (ORGNZATN added 5.3 per-

cent; VOCAB added 9.6 percent). When SAT-TOTAL and both scales were

entered in the regression, 31 percent of the variation in CUMGPA was

explained.

Differences Among Disciplines on the Systems Test

Chapter Two postulated that students majoring in science-oriented

fields would probably do better on a test which examines systems abil-

ity (and therefore do better academically) because of the stringent

and hierarchical ordering of such disciplines. The wide variety

of majors /disciplines represented (14) made it necessary to

group the schools and colleges into two categories. The first labeled,

SCIENCE, includes the College of Science and the professional schools

of Engineering, Business, Forestry, Pharmacy, and Agriculture. The

second category, LIBERAL ARTS, includes the College of Liberal Arts,

the schools of Home Economics, Health and Physical Education, Education,

and UESP students. Because the mean grade-point average of students

in SCIENCE is significantly lower than in LIBERAL ARTS it was neces-

sary to divide the two groups and run separate regression analyses.
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As was expected SCIENCE students had significantly higher scores

on SYSTM1 than did LIBERAL ARTS students. The mean scores were 19.7

and 17.9 respectively, a difference which was significant at the .05

level on a difference of means test. In addition, as is indicated

in TABTES 4.7 and 4.8, when regression analysis was utilized to pre-

dict grade-point averages for the two groups, SYSTM1 was a better pre-

dictor for SCIENCE students. It is important to note, however, that

even among the sample labeled LIBERAL ARTS, SYSTM1 explained seven

percent of the variation in CUMGPA.

TABLE 4.7: PREDICTING CUMGPA FOR
SCIENCE MAJORS

Variable F Simple R
R Square
Change

.26

.10

.36

Significance

SAT-TOTAL

SYSTM1 SCORE

GPA = Depend.

TOTAL
EQUATION

31.85

13.80

nt Variable

25.07

.51

.55

.60

.001

.001

.001

TABTF 4.8: PREDICTING CUMGPA FOR
LIBERAL ARTS MAJORS

Variable F Simple R
R Square
Char-1e

Significance

SAT-TOTAL 13.03 .43 .18 .001

SYSTM1 SCORE 5.00 .48 .07 .029

GPA = Depeneent Variable

TOTAL
EQUATION 9.46 .50 .25 .001
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Tenure in the University and Performance on the Systems Test

One of the four principal hypotheses to be tested in this study

concerned the relationship between the length of time a student had

been in college and his understanding of systems theory and its vocab-

ulary. As stated in Chapter One:

Ha
2

.
For non-EOP students the predictive equation for SYSTY1

containing the number of university credit hours com-

pleted will explain a significantly higher amount of

variance than the equation not containing the number

of credit hours completed.

The purpose of this hypothesis was to determine if non-EOP stu-

dents "pick up" systems ability as they are exposed to more course

work and related study. The equation for the analysis follows:

Y2 a2 3°21)(1 1'27)(6 e2

where

y2 = score on SYSTN1

a
2
= constant

X
1
= standardized test score

X
6
= number of credit hours completed

e2 = error

b21 b26 =
beta weights

Before the results of the analysis are reported, descriptions of

the non-EOP sample with regard to SYSTM1, and credit hours completed

are in order. TABLE 4.9 summarizes the data.
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TABLE 4.9: DESCRIPTIVE DATA FOR
SYSTM1 AND CREDIT HOURS

Variable Mean Median
Minimum
(104

Maximum
(highQst)__

SYSTM1

CREDIT HOURS
COMPTEMD

18.94

36.85

19.67

22.63

4.0

6.0

24.0

219.0

Of the 179 students; 50 percent had completed 22 credit hours and 64

percent had completed 32 credit hours by the end of Winter term.

When equation two was estimated using regression and forcing in

CUMGPA prior to TOTAL HOURS,
3
the F test for TOTAL HOURS was not sig-

nificant (F = 1.4, p = 24). Due to the large variation and range in

the independent variable of interest, TOTAL HOURS, and the compara-

tively small range and variation in SYSTM1, all variables were dichoto-

mized and a Yates Chi square test was used to check for the presence of

a relationship in the recoded data. As is indicated in TABLE 4.10, a

significant relationship was found between TOTAL HOURS and SYSTM1

(p = 02). Sixty-six percent of the upperclassmen scored above the

mean on SYSTM1 compared to 45 percent of the freshmen. TO ensure that

this relationship was not spurious, the sample was divided into two

groups on the basis of whether their cumulative CPA was above or below

3 It was necessary to enter CUMGPA prior to TOTAL HOURS to control

for persons dropping out of the university because of low academic

performance. This makes the hypothesis difficult to confirm be-

cause previous analysis had already indicated that SYSTM1 and CUMGPA

were positively associated.
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TABLE 4.10: THE RELATIONSHIP OF TOTAL HOURS
AND SYSTM1 FOR ALL STUDENTS

TOTAL HOURS

Freshmen Upperclass

SYSTM1 Below the
Mean

n = 65

55.1%

n = 21

34.4%

Above the
Mean

n = 53

44.9%

n = 40

65.6%

100.0%

Corrected Chi Square = 6.07 with 1 df
Significance = .02

100.0%

the mean. As can be observed in TABTFS 4.11 and 4.12, for persons with

cumulative grade-point averages below the mean, upperclassmen are more

TABLE 4.11: THE RELATIONSHIP BETWEEN TOTAL HOURS AND CUMGPA
FOR STUDENTS WITH A CUMGPA BELOW THE MEAN

TOTAL HOURS

Freshmen Upperclass

Below the
Mean n= 42 n = 15

70.0 55.6

SYSTM1
SCORES

Above the n = 18 n = 12

Mean 30.0 44.4

Corrected Chi Square = 1.14 with 1 df
Significance = .29
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TABLE 4.12: THE RELATIONSHIP BE7WEEN TOTAL HOURS AND CUMGPA
FOR STUDENTS WITH A CUM PA ABOVE THE MEAN

SYSTM1
SCORES

TOTAL HOURS

Freshmen Upperclass

Low Scores
n = 23

39.7

n = 6

17.6

High Scores
n = 35

60.8

n=28
82.4

Corrected Chi Square = 3.84 with 1 df
Significance = .05

likely than freshmen to score more highly on SYSTM1 (44 percent com-

pared to 30 percent), but the relationship does not reach statistical

significance (p = .29). For students with better than average grade-

point averages 82 percent of the students who are upperclassmen have

scores above the mean on SYSTM1 compared to 61 percent of the fresh-

men. The difference is statistically significant (p = .05).

Both tables indicate that there is an interaction between

CUMGPA and TOTAL HOURS.
4 This interaction may be interpreted as in-

dicating that while all students tend to "pick up" systems theory and

its vocabulary, students who perform highest in the university "pick

up" the approach to a much greater extent than students who perform be-

low average. Figure 4.1 presents this relationship diagrammatically.

4
To test for interaction a regression equation including an inter-

action between CUMGPA and TOTAL HOURS was estimated (I<erlinger

and Pedhauser,p.l97), and the interaction was found to be statis-

tically significant.
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regression line
for students
with above aver-
age GPA

__regression line
for students
with below aver-
age GPA

0 212

Total Hours

Figure 4.1: Comparison of Students Above the Mean GPA
and Students Below the Mean GPA for the
Relationship Between SYSTM1 and TOTAL HOURS
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The slope of the regression line is significantly steeper for students

with higher grade-point averages than for students with lower grade-

point averages.

Summary of Non-EOP Results

The two hypotheses for non-EOP students were confirmed indicating

that an understanding of systems theory and its vocabulary can be used

to predict academic performance and that students who have an under-

standing of systems theory utilize this knowledge to improve their

academic performance. The results also tend to confirm that the sys-

tems approach is utilized in the college classroom to a sufficient

extent that students "pick up" the concepts and language of the theory

even if it is not presented to them in an explicit manner. As was

expected, the theory and its vocabulary are utilized more extensively

in courses and disciplines that are mare closely related to the "hard

sciences." The above findings provide support for the potential util-

ity of introducing students from minority cultures to a course in

systems theory in order to improve their academic performance within

the university.

The Effects of a Course in
Systems Theory on Academic Performance

This section of Chapter Four examines the results of the experi-

ment in teaching systems theory and its vocabulary to students from

minority cultures. As described in earlier chapters, the purpose of

the experiment was to test whether or not a course in systems theory

could aid students from minority cultures in improving their academic
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performance. The subjects (including those in the control groups)

in the experiment were 61 freshmen students in the Educational Oppor-

tunities Program at Oregon State University. .(These subjects are re-

ferred to as EOP students.) The subjects were randomly placed into

one of three groups: treatment (Group I), control (Group II), and a

third control (Group III). TABU', 4.13 describes the nature of the

sample in terms of cumulative grade-point average for Fall and Winter

terms, 1976-77, and high school grade point average, and provides com-

parison data for the non-EOP freshmen from the sample used in the

earlier analyses.

TABTE 4.13: MEAN CUMGPA, HSGPA, AND SYSTM1* SCORES

FOR NON-EOP FRESHMEN AND EOP SAMPLES

Variable NON-EOP EOP.,1

X = 2.69 5= 2.40

CUMGPA S = .68 S = .62

X = 3.07 X = 2.69
HSGPA

S = .97 S = .57

R= 19.63 X = 10.59
SYSTM1

S = 3.87 S = 4.55

* Scores on SYSTM1 are available for all non-EOP students

in Group III

It would appear that there was little difference between the EOP

and non-EOP samples across both GPA indices. However, an examination

of the pattern of courses and grades of the EOP sample indicated

that during the Fall term most enrolled primarily in developmental

courses offered by instructors in the Educational Opportunities Pro-

gram. In courses taught by EOP instructors, the average grade for
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EOP students was more than two-thirds of a grade point above the aver-

age grades of those students in courses taught outside the program.

Unfortunately, the assignment of EOP students to EOP-taught courses

was not random as those students who were most in need of developmental

courses (determined on the basis of screening tests and high school

performance) were placed in EOP courses. For this reason the cumula-

tive grade point average may often be much lower for EOP students who

were expected to be better prepared for the regular curriculum than

for HOP students who were expected to be less prepared, Among the

61 EOP students the average number of hours completed in non -EOP

courses was less than seven per term. An additional factor reducing

the reliability of CUYGPA as a measure of academic performance for the

EOP sample concerns the fact that even in some non-EOP taught courses,

special sections are designated for EOP students. In addition, special

tutoring and study skills courses are available within the Educational

Opportunities Program to aid EOP students in these sections. The

combination of all of the above influences indicates that the results

of this experiment are not likely to be meaningful or reliable. It

was incumbent upon the investigator to proceed with the intended analy-

sis to see if the results were, in fact, meaningless or unreliable.

Predicting Academic Performance

Hai.

The hypothesis for EOP students to be tested was:

For EOP students the predictive equation containing the

score of the Systems Test will explain a significantly higher

amount of variance than the equation not containing the score.
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Previous studies using traditional equations have explained be-

tween 16 and 36 percent of the variation with a mean of 26 percent.

It was found that for non-EOP students at Oregon State University,

the addition of the independent variable, SYSTM1, to the traditional

equation explained 36 percent of the variation. On this basis, then,

it was expected that, at the least, one of the traditional independent

variables (high school GPA, standardized test score, or sex) would

explain a significant amount of variation. The following equation

was designated to test the hypothesis.

Y3 = a3 + 13,35X5 + b32X2 + b + b34 X4 + e3

where

Y
3
= college grade-point average for EOP student

a3 = constant

X
5
= STEP composite score

= high school grade-point average

X
3
= sex

X
4
= score on SYSTME

e
3
= error

b32b33 = beta weights

TABLE 4.14 indicates that not only is SYSTM1 unpredi.ctive, but both

traditional variables, STEP-TOTAL, and high school GPA show meaningless

relationships to CUT PA.
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TAME 4.14: CUMGPA WITH STEP SCORE, HSGPA,
AND SYSTM1 FOR EOP STUDENTS

Variable F Simple R
R Square
Ch ange

Significance

.51 .30STEP Total .09 .508

High School
GPA .14 -.07 .03 .769

SYSTM1 .001 .19 .00

GPA = Dependent Variable

--1

TOTAL
EQUATION .14 .35 .12 .91

For this particular hypothesis, then, the upward trend of EOP-awarded

grades renders the analysis meaningless despite the use of a well-used

and reliable equation. None of the three variables is statistically

significant. There was no basis on which to reject the null hypothesis.

Effects of the Treatment

Ha
4

.

The hypothesis to test the effect of the treatment was:

The academic performance as measured by college grade-point

average for EOP students participating in the treatment

will be significantly higher than the grade-point average

of EOP students not participating in the treatment.

The two-sample difference of means test was used to determine if there

was a significant difference between the treatment group and the control

group.
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The results of the test were not statistically significant. Because

of the small number of cases in each group, it was decided that an

alternate test of significance should be used. According to Blalock

(1960), the Chi square test is more likely to demonstrate significance

than a t-test when small samples are being analyzed. Again, results

indicated findings which did not meet the .05 level of significance.

The last alternative was to identify the non-EOP courses, compute

the GPA for those courses, and analyze the effects of the treatment.

Upon examining the completed hours (courses in which a grade of A F

was awarded), it was found that there was an insufficient number of

hours per student; statistical analysis was not possible for there

was little variation in the dependent variable because of the insuf-

ficient completed hours. Again, there was no basis on which to re-

ject the null hypothesis.

Su wary of EOP Students

The two hypotheses for the EOP students were not rejected; how-

ever, it should be noted that the upward bias of grades awarded by EOP

instructors really did not allow a reliable and/or accurate test of

either the prediction of CUYCPA or the effect of the treatment. The

logical strategy would be to test both hypotheses when the effects of

current EOP grades can be somewhat counter-balanced by grades in non-EOP

courses. It seems reasonable to assume that such an occurrence will

likely be when current freshmen become juniors. At that time there



88

will be sufficient variation in the dependent variable (CUMGPA com-

posed of non-EOP courses only) which should allow for more meaningful

analyses.
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Chapter Five

CONCLUSIONS AND RECOMMENDATIONS

This chapter attempts to bring together the theoretical constructs

which served as the catalyst for this study and the actual findings of

the research. The summaries of the literature and research design are

presented first, followed by the conclusion of the statistical analyses,

and finally the recommendations for future investigations in areas re-

lated to this study.

Summary

Past literature has indicated that a part of education is founded

on the philosophic foundation that its purpose is to disseminate know-

ledge and skills such that an individual's art to use knowledge for

the restructuring of his perception of reality is a dynamic process.

In related work, learning theories have hypothesized and previous re-

search tends to support the idea that the skill to organize is a basic

part of the learning process. An examination of introductory texts

in many disciplines showed that systems theory and its related vocabu-

lary form an organizing device that is fairly universal at the univer-

sity level. Given these findings it became reasonable to ask the ques-

tion, "If systems theory does, in fact, cross the lines of disciplines

on a university campus, are the constructs and vocabulary of systems

theory used such that they form a 'meta-language' for most disciplines?",

and, "Do both instructors and students use the same model for system-

atically organizing such that the communication environment of the class-

room is enhanced?"
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Because language is somewhat culture-bound, a fourth and catalytic

question was asked--"Can minority students whose linguistic structures

differ from that of the majority's be taught the skill to organize so

that a commonality of language between the minority students and the

rest of the university community is established?"

A research design was developed in an attempt to answer those ques-

tions. Two general samples were identified: students enrolled in the

Educational Opportunities Program (EOP group) and students not enrolled

in the Program (non-EOP group). The non-EOP group allowed the analysis

of:

1. Whether or not systems theory and its vocabulary are, in

fact, common to many disciplines on campus;

2. Whether or not understanding systems theory and its vocabu-

lary will affect academic performance as measured by GPA;

and,

3. Whether or not proficiency in systems ability increases as

students progress through an academic career.

The analysis of EOP students was expected to allow a test of

whether or not systems theory and its vocabulary can be taught as a

heuristic organizer such that GPA is posivitely affected.

Conclusions Derived From the Data Analyses

It should be noted that in research we are never able to directly

test and measure the constructs of interest. For example, we wish to

study the relationship between an understanding of systems theory and

academic performance. We cannot directly measure either, however.
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Rather, we must use measures such as SYSTYR and grade-point average

as surrogates for the true variables of interest. For this reason,

research conclusions are of two types. On the one hand are conclusions

drawn as a direct result of statistical analyses for each hypothesis;

on the other hand are conclusions which are induced on the basis of the

rationale for the study and the inferences of statistical results of the

data. The former, then, are conclusions within the scope of the data;

the latter are conclusions which must go beyond the scope of the data.

This section addresses both.

Conclusions from the Analysis of non-EOP Data

Two major hypotheses were examined using the non-EOP students:

1. For non-EOP students the predictive equation containing the

score of the Systems Test will explain a significantly higher

amount of variance than the equation not containing the score;

2. For non-EOP students the predictive equation of SYSTM1 con-

taining the number of university credit hours completed will

explain a significantly higher amount of variance than the

equation not containing the number of credit hours completed.

Both were supported by the data. From these findings it is inferred

that:

1. Systems theory and its related vocabulary are useful to stu-

dents in their academic careers. Students appeared to use

systems theory as an organizer of information and to use its

vocabulary in receiving communication from and sending communi-

cation to instructors. Grade-point averages reflect the de-

gree of success in both the organizing of information such
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that restructuring of a reality and communication of that

reality in a systematic language are possible,

2. A systems approach is utilized in the classroom to a suffi-

cient extent that students who have completed mare than 50

credit hours appeared to understand more systems theory and

its related vocabulary than did students who completed less

than 50 hours. These findings indicate that the construct

and the language of the theory are used (probably more im-

plicitly than explicitly) in the classroom and that students

do learn them.

These results suggest that having a systems ability (construct

and language) does enhance academic performance because it offers the

student a tool to organize and the appropriate language to communicate

effectively. The lack of a skills course in systems theory on campus

and the finding that students do acquire an understanding of systems

theory suggest that systems ability is probably learned by induction.

In other words, instructors across disciplines allude to a systematic

organization with a common language such that the students with GPA's

above the mean have induced that a heuristic device exists. Concomit-

tantly, it may be said that because students who have completed mare

than 50 hours (upper- classman) tend to understand mare of systems

theory, that the construct and its vocabulary should perhaps be taught

during the freshmen year in a course that is both explicit and in con-

text. At the risk of "going out on a limb," the investigator is sug-

gesting that perhaps such a course should be taught as an inter-

disciplinary introductory course in the colleges and Schdols.
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Conclusions from the Analysis of EOP Data

Both null hypotheses for EOP students could not be rejected, The

data indicated that the consistency with which EOP instructors awarded

high grades created a situation in which the original hypotheses could

not be reliably tested. However, the investigator was able to make the

following recommendations for future studies:

1. Only non-EOP courses should be included in the calculation

of CUMGPA, the dependent variable. Inclusion of FOP courses

will bias the data and will cause less variation.

2. If the entire FOP sample is divided into three groups, the

total cases should be larger than the 61 cases used for this

study. A small sample of a rather homogeneous group

creates difficulties when degrees of freedom are considered

for statistical analysis.

3. A study of this nature involving EOP students will

more likely yield meaningful results only after EOP

grades have been counter-balanced by non-EOP grades. This

would require a study of several years duration.

It is believed that reliable and meaningful results for EOP students

will become visible when the difficulties encountered in this study are

resolved.

Recommendations

On the basis of the review of literature, research design, and

conclusions reached, this investigator has developed some recommendations

relative to this study and future research in similar areas.



94

Recommendations for the Research Instrument

The instrument of 67 items was reduced to 24 items (SYSTP41).

While this "refined"instrument proved to be valid and reliable, it was

felt that SYSTM1 was still incomplete. The following two recommenda-

tions are made in the hope that future research similar to this study

will define a markedly improved instrument.

1. It is recommended that a more intensive attempt be made to

identify other characteristics (factors) of systems theory

and its vocabulary. The fact that six factors were defined

in the factor analysis indicates that there are more than

organization and vocabulary.

2. It is recommended that the number of items on the test be

increased substantially. The current test had an insuffi-

cient number of items such that the amount of variation in

student responses did not allow for a finer discrimination

between closely related concepts (i.e. "analysis" and

"evaluation").

Recommendations for the Non -EOP sample

Although the findings were supportive of the hypotheses proposed,

two recommendations are made relative to this particular group.

1. It is recommended that the number of cases be increased such

that finer discrimination among majors can be made. The

limited sample size for this study allowed only two cate-

gories of majors--"SCIENCE" and "LIBERAL ARTS." If the
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sample size were larger, relationships between specific

majors within each category and systems theory may perhaps

be established and thereby increase our understanding of

where and how systems theory is learned.

2. It is recommended that a longitudinal study be made of this

group and with a design similar to the design of this study.

This will allow an investigator to follow the subjects through

a four-year academic career to determine a more precise

schedule of when and how systems theory is acquired in the

university. The current study could merely distinguish be-

tween freshmen and upper-classmen.

Recommendations for the EOP Sample

The difficulties encountered in this study are quite clear. The

following recommendations are made in the hope that future investigators

will be aware of them.

1. If the total EOP population permits it, the recommendation

to substantially increase the sample size is made. This

would allow an increase in variation of the dependent and

independent variables.

2. It is recommended that a
longitudinal study be made with a

design similar to the current study. The tendency towards

higher grades in EOP courses makes it virtually impossible

to test the effects of the treatment or the predictive quality

of SYSTM1.

3. It is recommended that minority students not in the EOP be

identified as a control group in the EOP sample. The lack
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of such a group in the current study did not allow the investi-

gator to determine if, in fact, there was a cultural bias

in the language used for communication in the classroom.

Such a group would allow an investigator to generalize back

to minority cultures as opposed to EOP students.

General Recommendations

The following recommendations are made in the hope of refining

future research designs related to this study.

1. It is recommended that students take courses on and off

Oregon State University's campus in which systems theory

is explicitly defined. In January, 1977, an introductory

text book of social system authored by Kenneth and Alicia

Boulding was published. It is hoped that the text book will

inspire instructors to develop courses in which systems theory

is explicit. A more thorough evaluation of relationships

between the theory and academic performance will then be

possible.

2. It is recommended that students included in a study be tested

before beginning university course work. In the current study,

it was not possible to determine the degree of understanding

of systems theory a student brought to the university environ-

ment. The information would be quite useful.
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APPENDIX A

Syllabus
1976/77

English 116 A Vocabulary

Karen Godwin

Extension: 3628, 330

Office Hours: M -8:30

U -1:00

W -1:00

F -8:30

Waldo Hall

10:30 am

3:00 pm

3:00 pm

10:30 am

Course Outline
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This course is not designed to increase your working vocabulary

or to teach you "fifty-cent words." It is designed to clarify the

basic academic jargon most instructors use in instruction. Mire spe-

cifically, the course will provide insight into a basic organizer in-

structors use to present material to you. It is hoped that by the

end of the course you will have acquired the skills to both organize

material in a systematic manner and understand the vocabulary of the

organization.

I. Introduction to Systems Theory

A. Global outlook of systems

1) Tautological
2) Teleological
3) Empirical

B. Empirical
1) Open System
2) Feedback System
3) Interrelatedness of sub-systems

II. Synonyms and Antonyms

III. Application to Discipline

A. Social Sciences

B. Hard Sciences



GEOSPIIERE

Lithosphere

EYTTRICAL SYSTEMS THREE DIVISIONS

-------Hydrosphere

Atmosphere

Geology

Physical Geography

etc.

(Spheres of inaminate
matter.)

BIOSPHERE

Biology

Chemistry

etc.

(Sphere of living
matter from micro-
scopic virus to
human being.)

SOCIOSPHERE

Knowledge I --Organization

Human Artifacts

Human Geography
History
Economics

Political Science
Demography
Sociology

etc.

(Sphere of all human beings,
their inputs, outputs,
communication, knowledge,
habits, organization, etc.)
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Course Requirements

1. Students will be admitted to class as late as 11:40 am. After

that one point will be deducted from the total numerical grade.

Legitimate excuses will be accepted.

2. Each unexcused absence will lower the total numerical grade by

two points.

3. Considerateness is always appreciated

4. Major areas of participation:

Group Project 100

Analysis Paper 100

Final 67
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Year in school: (circle one)

FR SOPH JR SR

Have you taken the Scholastic Aptitude Test (SAT)?

1

YES NO

This is a test of some of the understandings and skills of an

organizing device called systems theory. It is believed that this

organizer is used by many instructors across campus. This test is

to determine how well you understand systems theory and the

vocabulary of systems theory. It is not a test of intelligence.

Confidentiality is guaranteed.

Your score will be your total number of correct answers. When

you complete each section do not go back to any previous section(s).

Indicate only one answer for each question. If you want to change

an answer, erase your first answer completely.

DO NOT BEGIN UNTIL YOU ARE TOLD TO DO SO.
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PART I

Section A In each of the following sentences, one or two words are

missing. From the four choices, select that choice which

fits in best with the rest of the sentence. Place the

appropriate letter in the blank space. You have 10

minutes to complete this sectioh.

101. is the process of measuring against some standard

and then judging as "good" or "bad."

a. concentration c. procrastination

b. evaluation d. maturation

102. When an entire system is broken down into its component

parts for the purpose of studying those parts, a(n)

is being considered.

a. analysis c. assertion

b. evaluation d. infiltration

103. A person is when he systematically observes the

relationships between component parts to determine

"truth" or "falsity."

a. producing c. undulating

b. mitigating d. analyzing

104. We are when we determine the worth of something.

a. acclaiming c. evaluating

b. seducing d. transforming

105. The increased and confusing paper work for students

during registration is the of a new rule instituted

by the university.

a. outcome c. synthesis

b. output d. futility

106. The the committee strongly considered was the feedback

from the citizen's group.

a. input c. outcome

b. aspiration d. output



107. All the received from the membership was used as

in the reorganization of the club.

a. input outcome c. feedback input

b. feedback output d. output outcome

108. Without a definite in mind, it would be difficult to

prepare a plan of action.

a. feedback

b. input

c. premonition

d. outcome

109. We need more from students to determine exactly what

type of new courses should be instituted.

a. information c. composure

b. respect d. outcome

110. The new rule is a(n) of the administrative committee.

a. intervention c. outcome

b. product d. function

111. Energy is a(n) of hydroelectric plants.

a. output c. process

b. calculation d. feedback

112 Greater convenience is a(n) of the invention of the

automobile.

a. input c. disclosure

b. effect d. feedback

113. The of a system acts as a new type of into the

same system.

a. feedback output c. output outcome

b. feedback input d. input feedback

115



114. Considering such things as current style, color, size,

cost, and personal taste is the of information which

in the purchase of one piece of clothing over all

others.

a. output allows c. abundance is

discounted

b. conversion - results d. feedback results

115. The candy bar you eat is in the stomach. The are

energy and waste.

a. converted outcomes c. converted outputs

b. converted feedbacks d. converted rest

116. A politician tries to consider all before taking a

stand on an issue to insure that the of his statement

is in his best interest.

a. changes -.input c. information output

b. data outcome d. data change

117. The commander had before him all important --weather,

time of day, enemy strengths and weaknesses. The

was a plan of action he hoped would be effective.

116

a. information outcome c. information output

b. information input d. information-hypothesis

118. The from the audience was used by the speaker as

to change his speech just a little.

a. outcome output c. input output

b. feedback input d. feedback - feedback

119. The call for aid for the earthquake victims in China

indicated a real for fellow human beings in need.

a. dissatisfaction c. concern

b. ambition d. criticism

STOP! If you finish befcre time is called, check your work on this

part. Do not go on to section B until you are told to do so.



Section B

The following is a simplistic diagram of a car engine. The

entire diagram represents an internal combustion system.

A

GAS

> AIR

B

C

tNchanical Energy

60

40 A 80

Too fast or 20
Too slow or lust right

110_/

117

D

C
A
R

M
0
V
E
S

1. Letters (A),(B),(C),(D), and (E) reprewent three basic parts of

this and other systems.

A = the inputs into the system. These are the materials and

supplies that are to be used. In the example above, the

inputs into the engine are gas and air.

B = the conversion process of the system. This part of the

system converts (changes) the input(s) into other materials,

substances, and information . In the example above, the

conversion process mixes the air and gas and ignites the

mixture. This changes the original inputs into mechanical

energy and waste products.

C = the outputs of the system. These are the products of the

system. In the above example, the outputs are the mechanical

energy and waste products (carbon monoxide and other exhaust

fumes.)

D = the outcomes of the system. These are the effects or results

of the system. In the example above, when the outputs inter-

act with all that are around them, the outcomes are 1) the

actual movement of the car (mechanical energy interacting with

the rest of the car) and 2) air pollution (waste products

interacting with the environment.)

E = the feedback of the system. This is the process by which the

system informs itself about the outcomes it has produced.
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In the example above, the speedometer registers the speed

of the car movement and the driver can then decide whether

to in crease or decrease further inputs. In addition,

watery eyes, visual density of smog and scientific

equipment tell you waste products are in the air.

2. Using the diagram of the combustion system as an example,

answer the following matching questions. Place the correct letter

in the space provided. Each answer must be used. Each answer

must be used only once.

Example

b 1. engine

d 2. car moves

a 3. gas and air

e 4. too fast

c 5. mechanical energy and

waste products 1.

a. input(s)

b. conversion process

c. output(s)

d. outcome(s)

e. feedback

You have 10 minutes to complete questions 220 to 249.

220. waste treatment plant

221. sewer water

222. increased wild life and public

recreation

223. clean water and solid waste

224. cleaner rivers

225. tight clothes

226. calories

227. increased body weight

228. digestion

229. candies

230. hot water

231. full tank at maximum

temperature

232. available hot water for daily

use

233. electricity

234. water heater

a. input(s)

b. conversion process

c. output(s)

d. outcome(s)

e. feedback

a. input(s)

b. conversion process

c. output(s)

d. outcome(s)

e. feedback

a. input(s)

b. conversion process

c. output(s)

d. outcome(s)

e. feedback



235.

236.

237.

238.

photosynthesis a.

good, sweet corn b.

growth of all seeds into plants c.

sun, water, soil, nutrients, seeds d.

239. thinning the plants and e.

fertilizing

240. assignment of a research paper

241. grade on the paper

242. instructor reads the paper

243. thoughts into words

244. research paper itself

245. oxygen into blood and carbon

dioxide
246. air and blood

a.

b.

c.

d.

e.

a.

b.

247. sufficient oxygen to brain c.

and cells
248. feeling comfortable and healthy d.

249. lungs e.

input(s)

conversion process

output(s)

outcome(s)

feedback

input(s)

conversion process

output(s)

outcome(s)

feedback

input(s)

conversion process

output(s)

outcome(s)

feedback
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STOP! If you finish before time is called, check your work. Do

not go back to Section A. to not go on until you are told

to do so.



Section C

For questions 350-363, match the answers on the right to the

statements on the left. Place the appropriate letter in the blank

provided. Some answers may be used more than once. You have 10

minutes to complete this section.

350. The cost, size, make, and model of a.

televisions are which consumers

consider prior to purchase of a

television set. b.

351. A state of is reached when there

is a balance between decision-making c.

powers of students and staff.

352. A sociologist is asked to study the d.

majority-minority struggle of a

particular section in Los Angeles.

A(n) of the situation is called e.

for in order to determine the truth

of falsity of the component parts

of the struggle. f.

g.
353. When Richard Nixon resigned from his

office, many reasons were proposed.

But a direct of the action was

the Watergate Scandal.

354. A(n) exists between grade point

average of students and the level of

education of parents, for as the

education level of parents increase

the grade point average of students

tend to increase.

355. A great number of new courses are

taught each year. A part of the

process to determine the true value of

the course as part of the curriculum

must include a(n)

356. To maintain a checking account that is

in good standing requires that the

deposits made be to the

expenditures.

h.

system(s)

function

variable(s)

cause(s)

effect(s)

relationship

equivalent

equilibrium

analysis

evaluation

120



357. The characteristic and purposeful

activity of an object or ideas is

a (n)

a. system(s)

358. There are many explanations that help b. function(s)

us to understand the reasons for

natural disasters. However much they

are explained and measured the

they have are devastating.
c. variable(s)

359. A(n) is a group of parts that

operate together for a common purpose.
d. cause(s)

360. An oceanographer is interested in the

formation of coral reefs around the

world. 'The he considers may change

from place to place; but they all e. effect(s)

help to explain coral formation .

361. Psychologists have established a firm

between the attitudes and f. relationship

behavior of children.

362. Environmentalists claim that to

maintain between nature and man, g. equivalent

man must be careful not to misuse

what nature provides.

363. The of his campaign speech h. equilibrium

revealed that the politician's

statements regarding the opposition

were not entirely true.
i. analysis

evaluation

121

STOP! If you finish before time is called, check your work on this

part. Do not go back to previous sections. Do not go on

until you are told to do so.
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Section D

The passage in this section is followed by questions based on the

content of the passage. After reading it, choose the best answer

to each question. The questions are to be answered on the basis of

what is stated or implied in the passage. You have 10 minutes to

complete this section.

MDst of the systems in the universe can be placed into two basic

categories---"open" systems or "closed" systems.

An open system has three identifiable parts. The first is an

input; the secod is a change or conversion process; and, the third

is an output. There is no feedback in an open system. In other words

the past action of such a system does not influence its future action.

An example of an open system is a simple wrist watch. The mechanical

system of a watch is the open system. The input is the winding of the

spring; the change or conversion process is the balance wheel which

changes the spring action into an impulse for the hands to move; and,

the output is a change in the position of the hands. In this example

the new position of the hands do& not influence the continued spring

action. Even if the time is not correct, the watch continues to

work.

A closed system has five identifiable parts: the input, the

change or conversion process, the output, the outcome, and the feed-

back. The primary difference between the open and closed systems is

that the closed system is influenced by its past action. There is

a feedback in a closed system. Building on to the example of the

wrist watch, it is now possible to turn an open system into a closed

system. The true goal of having a watch is to keep as correct a

time as possible. To adjust the hands for the correct time requires

a person. Thus, the winding of the spring is still an input; the

change of spring action to impulse for the movement of the hands is

still the conversion process; the position of the hands is still

the output. When those hands indicate an incorrect time there is an

interaction between the person and his watch---the outcome. Now,

that individual adjusts the hands to show the correct time---the

feedback. This feedback or adjustment influences the action of the

watch in that the adjustment itself is a different input into the

watch. The watch can be repaired by adjusting the tension in the

spring (this changes the rate at which inputs are converted into

outputs) so that the hands of the watch will move at the speed

required to keep the correct time. There are now three inputs into

the system adjustment of the tension, adjustment of the hands of

the watch, and the winding of the spring.

Both systems can be diagrammed. The following two shows an

"open" system first followed by a "closed" system.
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INPUT
CONVERSION
PROCESS

OUTPUT

The following is a closed system

INPUT OUTPUT

' ou

T

0

CONVERSION
PROCESS

(1'4

FEEDBACK

After reading the passage, answer the following questions. Place the

letter of the answer you have chosen in the space provided. You

have 10 minutes to complete this section.

464. The example of the wrist watch in the passage

a. is an example of an open system when the owner notices

that his watch is 19 minutes fast.

b. is an example of an open system when the ultimate goal

of having the correct time is considered.

c. is an example of a closed system when a person is

considered with the watch.

d. is an example of a closed system when the watch is

considered by itself.

e. None of the above.



465. Mr. Jensen has just purchased a new lawn mower. He

needed one to keep the lawn cut evenly.

a. Whenevennessof cut is considered as the goal, a

closed system is being discussed.

b. The inputs to the closed system include both the

ignition and the person guiding the mower.

c. The outcome is the judgment of evenness.

d. a and c

e. all of the above.

466. The lawn mower the Jensen's own is

a. an example of an.open system if the goal is cutting

the Jensen's lawn.,

b. an example of a closed system is the mower is con-

sidered by itself.

c. an example of a closed system is the goal is cutting

the neighbor's lawn.

d. an example of a closed system if the goal is merely

cutting the grass.

e. none of the above.

467. The kitchen stove is

a. an example of an open system if the goal is to have

fried chicken.

b. an example of a closed system if the goal is to have

a medium-rare roast.

c. an example of an open system when the cook turns the

heat down from high to low.

d. an example of a closed system if the stove is con-

sidered by itself.

e. None of the above.
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STOP! If you finish before time is called, check your work. Do not

go back to previous sections. Wait for further instructions.
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The results of this test will be used as a part of a

research project to evaluate a course offered at

Oregon State University through the Educational

Opportunities Program. To complete the project, your

grade point average for the Fall term will be needed.

A note indicating that Karen Godwin, instructor at

OSU, has obtained your grade point average will appear

in your file.

Student's Signature

Date


