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CHAPTER |

INTRODUCTION

The United States is faced with some energy problems. The world's oil
supply is dwindling and there seems to be no end in sight. For every decade
that passes, the world's consumption rate is more than all consumption in
history (Ehrlich, 1979). Even though the consumption rate has increased, some
wells are capped and left alone because they are deemed too expensive to
pump.

Solar energy has not been broadly used. Scientists have made progress
in researching the use of solar energy, but it is still not a viable, cost efficient
source of energy. Solar energy has its problems. Diurnal, seasonal and
climatic variations in available sunlight require the use of sizeable energy
storage systems or hybrid applications with other energy sources in order to
provide reliable around-the-clock energy supplies (Hart, 1978). Also, solar
energy is a diffuse source and varies in intensity from place to place over the
earth (Hart, 1978). Using it on a large scale therefore requires elaborate
collection and concentration systems (Hart, 1978).

While nuclear power seems to supply a limitless amount of energy, and to
some is the energy of the future, its popularity has had some setbacks. Three-
mile Island, along with the Chernobyl accident that occurred in the Soviet
Union, remain in the minds of many. The mining of uranium, a fuel source of
nuclear power plants, has been costly. Along with workers being exposed to

the high risks of radon gasses, deposited reserves are harder to find. Also,



disposal practices have not been adequate in recent years. Leaking storage
canisters and a lack of states that want to bury the waste have been two of the
major concerns of the nuclear industry.

Because of all the above stated problems, students in this nation should be
taught the hazards of the energy problem. Along with the hazards, students
must learn about conservation as well. Geil and Sheldon (1983) state,

Schools can and should play a major role in educating today's youth to the facts
of our energy situation and the interrelationships between lifestyles and energy
use. In addition, formal instruction must promote the development of an energy
conservation ethic. In order to meet this challenge, teachers at all levels need
to be knowledgeable of basic energy concepts and technologies, and of
methods and materials for incorporating energy topics into their classrooms. To
make this information available and to keep teachers abreast of new
developments, workshops with appropriate content and pedagogy need to be

provided (p. 91).

Statement of the Problem

The ever-increasing reliance upon fossil fuels as a primary source of
energy accompanied by a subsequent decrease in their availability makes it
imperative to the well-being and security of all Americans that the production,
the}use, and the conservation of energy be well understood by each individual
(Ehrlich, 1979). In order’for the present dilemma in energy to be understood,
everyone must be educated as to the current problem that has faced our nation
for many years: the depletion of non- renewable energy sources.

Society must be made aware of the facts in order to wisely consume the

remaining non-renewable energy sources. - Emest Boyer (1977), United States



Commissioner of Education, called for schools and colleges of this nation "to
begin to bring about curricular changes that focus on the development of
perspectives and attitudes that will ensure our global survival in an energy-short
world" (p 55-58). Energy Education materials have been developed for people
of all ages, from preschool to adulthood and have included all aspects of the
prevailing problem, from energy conservation to energy use.

In the summer of 1976, Oklahoma State University presented the first
Energy Awareness Program, which focused on the development of course
materials for elementary and secondary education teachers. The program was
summarized as follows: The program is a cooperative venture between the
college of education and the energy producing industries of Oklahoma. The
purpose of the work conference is to explore the energy problem in an informal
setting as it relates to private industry, government and the consumer. The
forms of energy that will be covered are solar, wind, oil, natural gas, and coal.
Time will be devoted to implementation of energy education materials into the
classroom. Field trips to energy production sites will also be a major portion of
the program (1988, n.p.)

The general problem lies in the fact that there has not been an evaluation
of the energy awareness program during the last 17 years that considers
behavioral changes in the participants' life; as well as a change in the
participants' instructional time in the classroom concerning energy education.
Since the teachers have attended the Energy Awareness Program, what
changes have been made in their present behaviors in their personal life and in
the classroom? Did the participants have any attitude changes? Did the
téachers make any curricular changes after the energy program concerning

instructional time and techniques in the classroom? This study was undertaken



to see what changes the Energy Awareness Program had on its participants, if

any.
Statement of the Purpose

The purpose of this study is to evaluate the Energy Awareness Program at
Oklahoma State University by assessing the participants’ personal attitudes and

ways in which their attitudes and behaviors changed as a result of the program.
Research Questions

1. What influence has the conference had on the participants' present
energy consumption behavior, if any?

2. What areas have changed in the participants' personal life because of
something presented in the energy program?

3. Is there any difference in the participants' energy units after attending
the energy program compared to before the energy program?

4. Did the participants perceive the energy awareness program to direct

awareness to all grade levels of the curriculum?
Significance of the Study

It is hoped that the information gained from this study will benefit future
Energy Awareness programs. Harris (1963) stated that in-service education is
a "major function of supervision which consists of activities which promote the
growth of instructional staff members to make them more effective and more
efficient” (p. 75). Hopefully, this study will enable the instructors at the

Awareness Program to become more aware of the professional needs of the



participants and thus more effective teachers may be produced in the realm of

Energy Education.

Assumptions of the Study

For the purpose of this study, the following assumptions were accepted by
the researcher: (1) that the former participants who were interviewed in this
study did so voluntarily, (2) that the teachers provided honest and complete
answers to the questions, and (3) participants provided accurate evaluations

regarding their experiences during the Energy Awareness Programs.

Limitations of the Study

The limitations of this study were limited to the following: (1) only former
Energy Awareness Program teachers were interviewed, (2) only available
former participants surrounding the Stillwater, Oklahoma area were
interviewed, and (3) the direction of each' interview. The researcher used
interviewing tech'niques based upon available methodologies and current

research



CHAPTER I
REVIEW OF THE LITERATURE

Introduction

A brief history of the development of energy and resourcés will provide a
better understanding of the energy dilemma today. This section will be found in
Appendix A. Since this study centers around the evaluation of the Oklahoma
State University Energy Awareness Work Conference, é history of the
conference and experiences of the participants is also presented. This section
will be found in Appendix B.

The third section of this chapter contains a review of the literature relative
to the evaluation and interviews. The Review of Literature section titles will be
as follow:

1. Aspects of Education,

2. Types of Designs,

3. Aspects of Interviewing in Evaluation, and

4

The Audience of Evaluation.

Aspects of Evaluation

This section of the review of literature will concern itself with areas of
evaluation. The first section will be on evaluation itself; the second section will

discuss formative and summative evaluations; section three is on interviews.



Evaluation is defined in many ways by different researchers. Cooley and

Lohens (1976) define evaluation as the following:
An evaluation is a process by which relevant data are collected

and transformed into information for decision making. Evaluation is

defined as a process rather than a product. Educational procedures

are never completely, finally evaluated. Evaluation transcends

research and extends into decision making. Evaluation is successful

insofar as the information it generates becomes part of the decision-

making processes in education (p. 3).
Still another definition by Rossi, Freeman, & Wright (1979) states that "any
information obtained by any means on either the conduct or outcome of
interventions, treatments, or social change programs is considered to be
evaluation" (p. 30). |

Evaluations may take place for many reasons. Some Evaluations may be
undertaken for management purposes, to test professional principles, and to
identify ways to improve programs to meet requirements of funding
organizations who have fiscal responsibility for allocation of program monies
(Rossi, Freeman, & Wright, 1979).

The structure of evaluation designs is central to most types of evaluations,
regardless of the purpose. Stufflebeam (1985) proposes the following structure

for designs of evaluations.

1. Focusing the Evaluation — who the evaluation is targeted at
(teacher, students) and at what level (local, state).

2. Collection of Information — specify the methods for obtaining
data.

3. Organization of Information — classifying information for coding,

organization and storing.



4. Analysis of Information — provide a description of data to be

reported to the decision makers.

5. Reporing of Information — the audience for the evaluation must

be made.
6. Administration of the Evaluation — define the overall program

evaluation and specify a schedule for updating the evaluation
design.

Evaluation research has been dominated in the past by what is known as
the natural science paradigm of hypothetico-deductive methodology (Patton,
1978). This paradigm is known as quantitative, scientific, methodical,
statistically oriented, and it is the basis for a large majority of research done
today. This paradigm tries to quantify or describe every detail in a numerical
fashion.

The alternative paradigm comes mainly from anthropology. This alternate
view is holistic, qualitative, value laden, and centers more around
understanding the phenomena than "knowing by numbers".

Many differences hold apart the two methods of quantitative and qualitative
methodology. McCracken (1988) lists several differences between the two
methods.

Quantitative methods isolate and define categories as specifically and
numerically as possible before the study is begun. Qualitative, on the other
hand, defines categories during the research process. These categories can be
refined and changed as the process continues.

The qualitative researchers have a wide field of perception that lets them
see patterns and themes between many categories. The quantitative

researchers, on the other hand, have a narrow field of vision that lets them see



a sharp contrast between a limited number of categories. Qualitative research
is a much more intensive and thought-provoking process.

Qualitative research tends to be used more heavily in the disciplines with
emphasis on description and explanation. Fields like psychology, sociology,
and anthropology use the qualitative methods quite frequently (Hakim, 1987).

Bryman (1988) gives five intellectual underpinnings of the Qualitative
Research movement. These foundations are based on the study of social
reality. The foundations are phenomenology, the philosophical study of
phenomena; social interactionism, the study of social life; verstehen, which
means "to understand” in German; naturalism, which is to treat the phenomena
under study as naturally as possible; and ethogenics, which is defined as
understanding social episodes in life.

Qualitative and quantitative research methodologies differ in several other
main areas as well. Stainback & Stainback (1988) mention ten main areas of
differentiation:.

1. Purpose — quantitative purpose is geared to prediction and control

whereas qualitative purpose rests upon an understanding of actions.

2. Reality — quantitative research has a single reality where qualitative
research has realities based upon collective definitions of a particular
social situation.

3. Viewpoint — the viewpoint from the quantitative research method is
from the outside. Qualitative viewpoints are from firsthand experience
with an insider's point of reference.

4. Values — quantitative researchers believe that research should be
value-free and objective. Qualitative researchers believe, on the
other hand, that qualitative research should be value laden and

subjective.
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Eocus ~ quantitative research is intended to isolate specific variables
for study. Qualitative research concentrates on the whole or complete
view of what is being studied.

Qrientation — quantitative studies are to verify facts and figures where
qualitative studies are expldratory and discovery directed.

Data - quantitative researchers focus on objective data, data that
exists apart from people. Qualitative data is subjective and seeks
meaning.

Instrumentation — quantitative research relies on tests, preconstructed
records, rating scales, numerical values and the like. Qualitative
researchers rely on the human subjects and the meanings and
feelings that those people place on situations within their
environment.

Conditions — quantitative studies are carried out under a strict sterile
controlled system. Qualitative research is carried out in a natural
manner.

B_egultﬁ— quantitative data are reported as "hard core facts" that rely
heavily upon reliability and validity. Qualitative data provide a deep

understanding about the topic under study.

Formative Evaluation

Formative evaluation refers to the curriculum and to the improvement of

that curriculum. Improvement that is a continuous process and not just product
oriented. Lunney (1987) refers to the principle purpose of formative evaluation:
to ensure that the planning process and the implementation of that process is

the best possible given the time and experience which the institution has put
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into that process. He also states that planning is an ongoing process which is
never finished.

Four main reasons for data collection in the formative evaluation
processes as suggested by Herman, Morris, & Fitz-Gibbon (1987) are:

1. Pinpoint areas of program strengths and weaknesses,

2. Refine and review program plans and, if nécessary, your evaluation

plan, |

3. Hypothesize and cause-effect relationships between program

features and outcomes,

4. Draw conclusions about the relative effecti\)eness of program

components or of alternative approaches (p. 36).

Along with the four main reasons for fofmative data collection, Herman,
Morris, & Fitz-Gibbon (1987) give four steps for conducting formative
evaluations.

Phase A - set boundaries for the evaluation - the aspects of the program

on which the researcher will concentrate.

Phase B — select appropriate evaluation methods - plans for monitoring

and analyzing the program.

Phase C — collect and analyze information - included in this phase are

periodic observations and assessments.

Phase D - report findings - changes to be made in the program and

additional formative activities.

Summative Evaluation

This study lends itself to formative evaluation and summative evaluation as

well.
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Summative evaluation refers to evaluation that has taken place at the
conclusion of a program, school term, or presentation. Summative evaluations
are conducted to see if a program, etc. is effective and should be continued
(Patton, 1987; Mason & Bramble, 1989).

Scriven (Worthen & Sanders, 1973) states that evaluation has only one
functional goal: determining the worth or merit of something. Scriven also
points out that a study made of any program may not‘ be considered evaluation
until some type of judgment is made. Values are an important part of

evaluations. Therefore, the values held by the evaluator are very important.

Interviewing

Interviewing is a survey technique that many researchers rely on for data to
support other methods of data collection. There are two basic types of
interviews (Orlich, 1978).

The first type of interview is known as an unstructured interview or a
nondirected interview. Within this type of interview, the researcher chooses a
topic and then probes in the areas of interest. No pre-determined questions are
asked and at times the interview may take the form of rambling. When this
interview process is used, the researcher is usually conducting a study of a
previously unexplored topic (Ferman & Levin, 1975).

A second type of interview is the structured or directed interview. This
interviewing process requires some thought and preparation on the part of the
interviewer before the interview takes place. An interview guide or interview
schedule is made in order to guide the interview through a meaningful direction
(Singleton, Straits, Straits, & McAllister, 1988). One reason for structure is to

improve the quality of the data. Another reason is that time may be limited. An
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hour to an hour and a half is usually about all the time allotted for interviews.
Structure prevents unnecessary rambling by both the researcher and the
interviewee.

Orlich (1978) lists several advantages of the interview process.

In interviews, the feelings of the respondents are revealed through spoken
words and body language. True meanings can be gathered by the researcher.

Discussions are allowed concerning the causes,’ problems, suggestions,
and solutions to questions about the topic under scrutiny. |

The respondent is allowed maximum opportunity for free expression of
ideas, concepts, and thoughts. Both the respondent and the researcher
(interviewer) have the same chance to express concerns openly and freely.

As alluded to earlier, the interviewer can observe and record nonverbal
behaviors of the individual being interviewed.

Respondents may provide personal information, attitudes, beliefs, and
perceptions that might not be gained with a written instrument.

Conducting interviews yields a high rate of response for the interviewer.

Unlike other data gathering techniques, the researcher has the opportunity
to follow up on remarks made by the respondent in order to probe mvore deeply
and get new leads.

Individuals who cannot read or write (as in very old or very young
respondents) can participate in the interviewing process.

For data analysis, fewer individuals may be needed for the collection of
data in interviews. One interview can usually provide much more information
than questionnaires and other techniques.

Comparisons can be made between responses on mailed questionnaires

and responses in interviews to validate the information received.
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Myriad of Evaluation

Evaluation can be defined in many ways. Gay (1980) defines it as the
systematic process of collecting and analyzing data in order to make decisions.
Similarly, Flagg (1990) contends that evaluation means the systematic
collection of information for the purpose of informing decisions to design and
improve the product. Green and Stone (1977) postulate, "Evaluation
(appraisal) is the systematic documentation of the consequences (results or
effects) of programs (curriculums) and the determination of their worth (merit) in
order to make decisions about them" (p. 4).

Herbert (1986) defines evaluation as a naturalistic concern and states that
evaluation is a process by which evaluators seek fo know and understand an
evaluand. Afterward, they present their knowledge and understanding to
others. This type of evaluation involves describing and judging, as does any
other form of evaluation, but the difference is in how the description and
judgment are achieved and presented. Naturalistic evaluation aims at
understanding, extending the experience, and at increasing the conviction of
what is known (Stake, 1978).

There are as many definitions of evaluation as there are books on the
subject of evaluation. Gephart (1976) comments,

We have reached a point of absurdity! In a recent conversation

27 "different” models of the evaluation process were delineated. . . .

This sorry state of affairs is made even worse by our tendency to refer

to the Stake, or Stufflebeam, or Scriven, or Alkin, or Scriven #2, or

Provus models. ... (p. 2) |

Gay (1980) agrees:
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A false dichotomy has been fostered in the minds of many to the

effect that classroom, or pupil, evaluation and other types of

evaluation, such as project evaluation, involve ehtirely different

processes. Further, it is incorrectly believed by a number of people

that each type of evaluation requires a different process or model.

The current proliferation of "different" evaluation models only serves

to reinforce this erroneous belief (p. 14).

Regardless of what is being evaluated, the evaluation process is the same.
The difference lies in what is being evaluated, how the evaluation process is
applied, and the types of decisions made from that evaluation (Gay, 1980).
Depending upon what is being evaluated, different kinds of data will be
collected, different criteria will be applied to the data, and different kinds of

decisions will be made (Pereles, 1987).

Purposes of Evaluation

The purpose of the evaluation should be made at the planning stage of
curriculum development. The purpose should be to provide some form of
assurance that the activities of the students will lead to the agreed upon
educational goals. Stufflebeam et al. (1971) maintain that the purpose of
evaluation is to delineate, obtain, and provide information to serve as the basis
for making educational decisions.

Of course, evaluation serves some more practical purposes as well. Some
program administrators see evaluation as a source of funding as well as a
potential guide to improve and strengthen the course, or as a way to justify the

program and therefore pave the way for additional monies (Caro, 1977).



16

Green and Stone (1977) maintain that usually evaluation efforts only have
meaning for the investigators, provided arrangements have been made to
utilize the findings for future curriculum making. Some critical issues on
purposes of evaluations will include:

Is the value of the evaluation intrinsic? Where does the value
exist? Is it evaluation for evaluation's sake?

Is the value measured only to the extent that the findings were
used?

Is the value lost if the decisions are made before the findings of
the project have been made public?

Is it enough simply to reélize that just going through the process
of evaluation may serve a purpose, if nothing else so that the faculty
members become aware of their teachings? (Green & Stone, 1977,
p. 120)

Along the same lines Cronbach (1977) suggests the following purposes:

Course improvement: deciding what is sufficient and what would
need to be changed.

Decisions about individuals: identifying needs of the pupil,
judging the pupil for purposes of selection and grouping, acquainting
the pupil with his/her own progress and deficiencies.

Administrative regulations: judging how good the school is, how
well the student met objectives, and how effective the teachers were
in presenting the material (p. 320).

McNeil (1981) states that teachers may have additional purposes for
evaluation in the classroom:

Placement. At what level must the learner be placed in order to be

challenged, but not frustrated?
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Mastery. Has the learner made enough progress in order to succeed in
the next planned phase of work?

Diagnosis. Is the learner experiencing any difficulties?

The purpose of this dissertation was to evaluate the Energy Awareness
Program at Oklahoma State University for elementary and secondary teachers

as perceived by the participants' personal attitudes and changes.

Scientists' Ideals of Dominant Evaluation

Science is also defined in various ways, depending on the writer's
purpose. Titus (1964) states that science cofnes from the Latin word "scire"
which means "to know", but that definition that is used today is narrower in
scope — meaning a quantitative and objective knowledge of nature. He also
gives three other possible meanings of the word "science." Titus notes that
science may imply an area of study along the lines of chemistry, geology, and
biology, etc.; a systematic knowledge base including theories and laws that
have been built up over time by various scientists, and a method of obtaining
knowledge that is objective and verifiable.

Along those same lines, Bigge and Hunt (1980) define science as "a body
of knowledge whose truth is confirmed by the best methods available.”
Examples include physics, chemistry, geology, mathematics and logic. Bigge
and Hunt also state that science means a body of éupposedly true statements
that fit together in some sort of logical fashion and that serve as a tool for
analyzing new problems in a given field. Science can also be defined as a
method. "In this sense, science and epistomology are approximately the same”
(p. 2). The purpose of the scientific method is to provide us with dependable

knowledge rather than ignorance, confusion, misunderstanding and doubtful
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facts. "Scientific generalizations represent carefully organized, accurate
summaries of facts,” observed Berkson (1968, p. 79). The scientific method can
be applied to almost any subject., including evaluation.

Regardless of the possibilities of defining "science", this paper will make

the assumption that "science" is a narrow, mechanistic form of evaluation.

Assumptions of Science

Eichelberger (1989) states that three assumptions are fundamental to all
empirical researchers who are based in the positivist tradition. They are as
follow.

1. There exists én external universe that human beings can know.

2; Events in the universe are determined by a finite set of causes.

3. The essential elements of events will recur.

He goes on to say that the reasons for these assumptions should be
apparent. If nothing exists in the universe, or if the researcher cannot observe it
in the universe, the researcher would be wasting his time because he would not
be able to describe the external reality even if it did exist.

Researchers working in the scientific areas usually proceed on the basis of
some or all of the following basic assumptions (Titus, 1964).

1. The principle of causality is the belief that every event has a cause and
that, in identical situations, the same cause always produces the same
effect.

2. The principle of predictive uniformity states that a group of events will
show the same degree of interconnection or relationship in the future

as they showed in the past or do show in the present.
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The principle of objectivity requires the investigator to be impartial with
regard to the data before him. The facts must be such that they can be
experienced in exactly the same way by all normal people. The aim is
to eliminate all subjective and personal elements insofar as possible
and to concentrate on the object being studied.

The principle of empiricism lets the investigator assume that his sense
impressions are reliable and that he may test truth by an appeal to the
"experienced facts." Knowing is the result of observation, experience,
and experiment, as opposed to authority, intuition, or reason alone.
The principle of parsimony suggests that, other things being equal, a
person takes the simplest explanation as the most valid one. This
principle is a check on unnecessary intricacy. It cautions against
complicated explanations. It is sometimes called "Occam's razor,"
since William of Occam, a fourteenth-century English philosopher, said
that "entities should not be multiplied beyond necessity."

The principle of isolation, or segregation, requires that the
phenomenon under investigation be segregated so that it can be
studied by itself.

The principle of control emphasizes controls as essential, at least for
experimentation. Otherwise, many factors may vary at the same time,
and the experiment could not be repeated in the same way. If the
conditions change while the experiment is being conducted, the
results may be invalid.

The principle of exact measurement requires resuits to be such that
they can be stated in quantitative or mathematical terms. This is the

goal, at least of the physical sciences.
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Elements of the Scientific Method

There are five established basic elements of the scientific method (Bigge &
Hunt, 1980; Dewey, 1933).

The first element is becoming involved with a problem. If the problem is
personal and relevant, the problem solvers will seek the answer by themselves.
Obstacles will be seen as insignificant.

The second element of the scientific method is gathering all possible data.
The data consist of facts and logical constructions that are relevant to the
problem under investigation. Three qualifications of judging data are internal
consistency, completeness, and factual accuracy.

The third element is making the hypotheses. A hypothesis is an assertion
that is taken to be true in order for the study to take place. Hypotheses are
tested with factual data and logical constructs. If the data correspond with one
another and are relevant to the hypothesis, then the hypothesis is deemed true.

The fourth element is testing the hypotheses. This element involves the
review of all facts about the hypotheses to see if they all support the
hypotheses. If ail but one hypothesis agrees with the data, then that hypothesis
is not true. In this case, the hypothesis is qualified even more removed from the
list of hypotheses. All propositions must be held as true in order for the
hypotheses to be taken as true and valid.

The last element is drawing conclusions. The tested hypotheses are the
conclusion if all the data fall into place around the assumptions of the

hypotheses.
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Assumptions of Mechanistic Psychology

Mechanistic psychology is only one way to describe a characteristic of
human life. This form of psychology dates back to René Descartes (1569-1650)
and has continued to the 1970s. Deci (1975) places all the associationistic or
behavioristic psychologies under the general category of mechanistic positions.
Bigge and Hunt (1980) write:

Mechanistic psychology was an outgrowth of the intellectual

spirit of the seventeenth through the nineteenth centuries. The

intellectual cast of these three centuries was profoundly influenced by

the natural sciences, first astronomy and physics, and later chemistry,
and in the nineteenth century by biology as exemplified in Darwinism.

During these three centuries, certain primary, cosmological

assumptions were widely accepted in the Western world. Cosmology

refers to a branch of philosophy}that deals with the origin and

structure of the universe. Mechanistic psychology cannot be

understood apart from its dominating cosmological assumptions

about nature and the relation of its parts (p. 13).

These assumptions taken as a whole are known as classical mechanics
(Holton, Toulman, Goodfield, and Lowry, 1975).

Classical mechanics states that the universe is made up of a collection of
isolated material bodies. These bodies range in size from the smallest atom to
the largest known object. Forces react upon these bodies according to the
mechanical principles of attraction and repulsion. Motion is considered to be
linear and constant unless it is disrupted by forces from other bodies. Every
event can be explained. Classical mechanics also stipulates that everything

can be described quantitatively by mathematics (Bigge & Hunt, 1980). The
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observer and the observed are always separate because the laws of nature

operate independently of the human observer.

Assumptions of Classical Mechanics

About Human Nature

Classical mechanics led to three subdivisions of psychology, all tied
together by the assumptions of classical mechanics. The three areas are the
mental, the physiological, and the behavioral mechanisms.

Mental mechanisms were the first "scientific" psychology (Bigge & Hunt,
1980, p. 14). In this view, human beings are seen as passive entities and
receive the contents of the environment around them. No ideas are inborn or
innate. ldeas are abstract sensations that are perceived by the individual, and
these perceptions are totally determined by the environment.

Physiological mechanisms are explained through the laws of chemistry
and physics. The human is reduced to particles in motion that are responsive to
the environment. Again, there are no innate or inborn actions to direct, only
responses to the environment.

Physiological mechanistic thought could — it was believed — at

last be regarded as an "exact science", similar to physics, and

suscéptible to laboratory study with quantifiable results capable of

statistical description. It followed that, once physiological

psychologists knew enough, it should be possible to manufacture life

in the laboratory (Bigge and Hunt, 1980, p. 16).

The behavioral mechanism represents the last subdivision of mechanistic

psychology. The principles of the behavioral mechanism are as follow.
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1. The purpose of psychology is to learn how we as humans can change,
direct or modify the behavior of others.

2. The only things innately predetermined about human behavior are
biological drives and the urge to reduce them. These drives may
include sex, hunger, thirst, and freedom from unpleasurable
experiences. |

3. Psychological processes come from evolutionary demands. These
demands take whatever form will help a species survive.

4. Adaptive behavior can be explained by stimuli and responses. Stimuli
consist of physical excitement or aggravation from within the
environment. The response is a reaction to the stimuli.

5. All human interactions can be explained by behaviors. These
behaviors can be explained without reference to a consciousness,
mental construction or any other bodily phenomena. These behaviors
are passive in relation to the environment. Hence, behaviors are
environmentally determined.

All that needs to be known about adaptive human behavior can be
explained without reference to consciousness, mind, purposiveness, or any
other mentalistic construct, or to neurological or other bodily phenomena.

Since behavior is adaptive (or adjustive), it is also passive in relation to
environmental forces. Like other mechanisms, the behavioral mechanism

assumes environmental determinism.

Measurement in the Dominant Paradigm

Measurement is the prime system of obtaining data or information for the

purpose of improving programs of any type. When an evaluation is considered,
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the assumption is usually made that the results will be in the form of numbers.
Kerlinger (1986) states that measurement is the assignment of numerals to
objectives or events accordiqg to rules. Whether it is evaluation in the school
on a specific subject or evaluation of a program, numbers play their part in the
present day school. |

One of the first recorded incidences of written examinations (tests) for the
sake of evaluation was in the Boston public schools in 1845 (Caldwell &
Courtis, 1924). The examinations (tests) were given to disclaim weaknesses
within the schools. Usually these examinations were in the form of oral
questioning, but that time they were to be written exams so that the results
would be evident and clear. These charges of weaknesses in the schools came
from the Secretary of the Massachusetts State Board of Education, Horace
Mann. Based upon the results of the examinations, Mann was proven to be
correct (Nunnally, 1972).

Gustav Fechner was also active in the early testing movement during the
middle of the nineteenth century. Fechner laid the logical foundation of an area
known as psychophysics (Nunnally, 1972, p. 14). Fechner saw in
psychophysics "an exact science of the functional relations of the dependency
between the mind and body" (Guilford, 1954, p. 3). Fechner conducted
research in the area of human judgment, specifically studies on lifting weights,
visualbrightness, and the sensation of touch. Fechner illustrated how the logic
and methods of the scientific world could be used in psychological
measurement. |

In the late nineteenth century, Joseph M. Rice (1897) sought to "prove that
the first step toward placing elementary education on a scientific basis must
necessarily lie in determining what results may reasonable be expected at the

end of a given period of instruction" (p. 163). Rice scientifically evaluated the
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vspelling curricula of 21 school districts. In these districts, he measured the
spelling achievement of 33,000 students using standardized tests.

The work of Rice was advanced by the behavioral psychologist, Edward L.
Thorndike (DuBois, 1970). Thorndike suggested‘ that once outcomes were
formulated, they should be constructed in the form of objectives for students’
behaviors. Thorndike purported that only behavioral outcomes were reliable
indicates of learning (Seguel, 1966). He also recommended the use of
behavioral outcomes as the standard of assessing the effectiveness of the
curriculum (Pereles, 1987).

Along with Thorndike, Bobbitt (1924) and Charters (1923) are also
responsible for furthering the behavioral-objectives curriculum evaluation
model that dominates the present day field of educational evaluation (Unruh &
Unruh, 1984).

Measurement in the dominant paradigm of evaluation involves the
compilation, administration, and grading of tests. Following are the descriptions
and methodology of testing.

Standardized achievement tests'_ are the main data gathering instruments
in the dominant paradigm. Gronlund (1985) states that standardized
achievement tests are typically norm-referenced tests that measure the pupils’
level of achievement in various content and skill areas by comparing their test
performance with the performance of other pupils in some general reference
group (for example, a nation-wide sample of pupils at the same grade level).

Gronlund (1985) also states that a norm-referenced test is designed to
provide a measure of performance that is interpretable in terms of an
individual's relative standing in some known group. In other words, a norm-
referenced test determines how an individual's performance compares with that

of others in that same group. Standardized norm-referenced tests are
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administered to selected groups to establish the normal scores. These scores
are called norms (Martuza, 1977). These norms provide standards for
comparison and interpretation for groups to which the standardized norm-
referenced tests are subseqUentIy administered.

Angoff (1971) contends that two meanings have been attached to the word
"norms." One definition is associated with the notions of acceptable, desired, or
required standards or clinical ideals. The other meaning is a statistical meaning
and is expressed in the terms in which educational and psychological
measurements are most often interpreted. Hence, a test score is said to be high
or low in relation to a defined group of other individuals and only in relation to
the pre-set standards.

Norm-referenced tests interpret scores in terms of their relative position
with respect to the norms. There are four types of relative positions. They are
percentile ranks, normal curve equivalents, grade equivalents, and standard
scores.

The percentile rank of a particular raw score in a specific score distribution
is the percentage of area in the histogram located to the left of the raw score in
question (Martuza, 1977, p. 32).

Normal curve equivalents are normalized standard scores developed
mainly for Federal Title | evaluations (Tallmadge & Wood, 1976). Normal curve
equivalents are normalized standard scores which range from a score of 1 to 99
with an average score of 50.

Grade equivalents were invented by B. R. Buckingham (1920) and referred
to as grade scores (Nitko, 1983). Grade equivalent scores are reported as a
decimal fraction (such as 8.1 or 12.1). The whole number refers to the grade
level while the decimal part refers to the month of the school year within that

grade level.
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Standard scores, unlike percentile ranks, represent measurements on an
interval scale. Standard score norms are converted scores having any desired
mean and standard deviation (Aiken, 1988, p. 87). There are several kinds of
standard scores: z scores, Z scores, stanine scores, T scores, and deviation IQ
scores.

Standardized norm-referenced tests assume that scores are distributed
evenly along a normal bell-shaped curve with 34 percent of the scores falling
between the mean and +1 standard deviation (SD), 14 percent between +1 and
+2 standard deviations, 2 percent between +2 and +3 standard deviations, and
.13 percent between the +3 and +4 standard deviations (Gronlund, 1985, p.
358). These same proportions apply to scores below the mean as well. Gay
(1980) explains:

Norm-referenced standards are based on the assumption that

measured traits involve normal curve properties. ... The idea is that a

measured trait, let us say math aptitude, exists in different amounts in

different people. Some have a lot of it, some have a little of it, and

most have some amount called an "average" amount (p. 140).

According to this notion, it is expected that the average group will obtain
about 68 percent of the norm-referenced test scores (-1 to +1 SD). The areas
above the +1 SD and below the -1 SD will be distributed along the remaining
32 percent of the normal bell shaped curve.

While standardized norm-referenced tests evaluate student against
student, criterion-referenced tests evaluate individual students against a set of
pre-determined criteria. Specifically, Quinn and Hennelly (1981, p. 151) state
that criterion-referenced tests are tests whose scores are interpreted by referral

to specifically defined performances rather than to the performance of some
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comparable group of people. Baker (1959) says that the intention of criterion-

referenced tests is to emphasize mastery and to focus on what has been taught.

Types of Designs

Evaluation designs are based on research designs (Flagg, 1990).
According to Stufflebeam et al. (1971), the purpose of research is to provide
new knowledge that is universally valid. The purpose of evaluation is to
delineate, obtain, and provide information for the making of educational
decisions. Evaluation methodology is designed to be specific, valid, and useful
within a decision-making context. In the practical applications, evaluators often
use the tools and methods of research. There is a fine line between evaluation

and research; thus, many prefer the compromising name, evaluation research.

Experimental Designs

The true experimental design is the only design that is characteristically
different from all other designs (specifically, it is different from quasi-
experimental, pre-experimental, and ex post facto designs). The true
experiment is the only design that has randomly selected and assigned
(subjects) participants (Gay, 1980).

As a sub-group under experimental designs, there is the pretest and post-
test control groups formed by random assignment. Both groups are pretested,
one group receives a new or unusual treatment, and then both groups are post-
tested (Gay, 1980, p. 336). In this design, both groups are receiving treatments.
The control group recéives the traditional treatment while the program group
receives the usual or new treatment. In this design, the random assignment and

the presence of a pretest and control group provide internal validity.
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A second sub-group under experimental design is the one which involves
a posttest-only group. This design is basically the same as the above-
mentioned design with the exception of the pretest. There is no pretest, and
both groups receive treatments. One group gets the unusual treatment, and the

other group (known as the control group) gets the traditional treatment.

Quasi-Experimental Designs

The nonequivalent control group design looks like a pretest-posttest
control group design. The only difference is that this design does not involve
random assignment of participants to groups. Two given groups are pretested.
Both groups are then given the treatment. Afterward, both of the groups are
posttested. Gay (1980) states:

We might take 10 classrooms and randomly assign 5 of them to be

treatment classes and 5 of them to be control classes. The lack of

random assignment adds sources of invalidity not associated with the

pretest-posttest control group design--possible regression and

interaction between selection and variables such as maturation,

history, and testing (p. 340).

Another design considered quasi-experimental is the time series design.
In this design one group is repeatedly pretested. Then, a treatment is given.
After the treatment, repeated posttesting is done to see if there are any changes.
If the members of the group eventually score the same on the pretests, receive
the treatment, and show consistent improvement in their scores on the posttests,

then we have some degree of confidence in the effectiveness of the treatment.
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Pre-Experimental Designs

The one-shot case study is a pre-experimental design that involves giving
a group a treatment and then giving that same group a posttest. If the group
scores high on the posttest, one cannot attribute this score to the treatment
because the unknown is that the group knew before the treatment. In other
words, if one has not determined what the students knew beforehand, it is hard
to say that the treatment had anything to do with the high score on the posttest.

Another design in the pre-experimental group is the one-group pretest-
posttest design. This design takes a group, gives the group a pretest, exposes
the group to a treatment, and then gives the group a posttest. Gay (1980)
contends that this is not a very good procedure to adhere to because many
additional factors are not controlled for in this case. Specifically, this design
does not control for maturation and history. Gay also states that the testing and
instrumentation are not controlled. Campbell and Stanley (1963) give at least
eight threats to validity or causes of invalidity. They are as follow.

Unplannéd events refer to the occurrence of any event that was not
planned for but would affect the posttest scores.

Maturation is any physical or mental change that would take place over a
long period of time. For example, when the pretest and posttest would be
several months apart.

Test recall refers to the improved scores on the posttest because the
subject has already taken the same test as a pretest.

Instrumentation can occur when the pretest and the posttest are not the
same. [f data is being taken by a machine, the machine may malfunction and

record data in a less consistent manner.
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Statistical regression occurs when subjects are chosen on the basis of
their extreme test scores, whether the scores are very high or very low.

Differential selection occurs when the groups are already formed and may
even be at different levels before the implementation of the test.

Mortality usually occurs in long and extended studies. Mortality may
happen if over an extended period of time several of the students or subjects
drop out of the program due to unforeseen circumstances.

Selection-maturation interaction occurs with pre-formed groups in testing.
This may happen if one group profits more from the testing than the others do.

The third design in the pre-experimental realm is called the static-group
comparison design. This design involves at least two groups; one group
receives the new or unusual treatment, and the other group receives the usual
treatment. The second group that receives the usual treatment is referred to as
the control group. After both groups have been given the treatments, they are

given the posttest.

Ex Post Facto Designs

With ex post facto designs, the independent variable is not manipulated,
and there is no pretest. The treatment has already occurred. No control was
given in selecting the participants. A comparison is made between the posttest

performance of the groups to see which had a change.

Title | Models

Title | programs are federally funded programs to meet the scholastic
needs of the poor and disadvantaged students. According to Gay (1980), the

RMC Corporation developed three basic alternative evaluation models to test
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students in specific federally funded programs; Model A, the norm-referenced
design; Model B, the control group design; and Model C, the special
regression design. The primary purpose of Title | evaluation is to pfovide
evidence that the Title | student achievement is higher with the program than
without the program.

Model A involves the pretesting of students in a particular program. After
the pretest, a treatment is given to the students. Then, a posttest is given and
the Model A norm-referenced design determines whether and to what degree
the percentile position changed. If the percentile position changes positively,
then the change is assumed to be due to the treatment. These changes are
considered valid if three requirements are met: (1) a different test is used to
initially select the students and to pretest the students; (2) the same test is used
for pretesting and posttesting; and (3) only the scores of the students who took
the pretest and posttest can be considered valid for the results.

Model B, the pretest-posttest control group design, involves the random
assignment of subjects to groups. This model is not used very much because it
is not practical. Furthermore, this design is not conducive to the Title | program
objectives because some students who need the program would not be able to
participate. This model would withhold from the program students who
demonstrated a need for Title | programs.

Model C, the special regression design, conforms to the situations in which
all members of an identified population must participate within a given program.
This special regression model is usually applied when the circumstance require
that the participants be selected by given test scores. Potential participants
must score below a certain cut-off point, while those above the cut-off score

cannot participate.



33

The testing model of evaluation must always be concerned with two
characters of testing: validity and reliability. Tuckman (1975, p. 11) states that
validity is defined as "whether the test measures what it is supposed to
measure”. He said that reliability refers to the tests' consistency. Thatis, a

reliability test measures the same characteristic on each occasion it is used.

Test Interpretations

In the dominant paradigm of evaluation, tests are interpreted with statistics.
There are two kinds of statistical data: descriptive and inferential. Statistics is
defined by Kerlinger (1986) as "the theory and method of analyzing quantitative
data obtained from samples of observations in order to study and compare
sources of variance of phenomena, to help make decisions to accept or reject
hypothesized relations between phenomena, and to aid in making reliable

inferences from empirical observations” (p. 175).

Descriptive Data Interpretation

Standardized tests and achievement tests are analyzed by descriptions of
the data that has been produced. There are four major types of descriptive
statistics: (1) measures of average performance (Nunnally, 1972), (2) score
variability (Nitko, 1983), (3) norms (Tuckman, 1975), and (4) measures of

relations (Kerlinger, 1986).

Measures of Average Performance

The measures of average performance (known by other authors as

measures of central tendency) determine the average for a particular group of
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scores. The three major measures of average performance are the mode,
median, and mean.

The model is usually the easiest of the three to understand. Simply, the
mode is the score that is made most frequently within a group of scores.

. The median (which is not necessarily an actual score) is figured by finding
the point af which one-half of the scores are above and one-half of the scores
are below. That is, the students are ranked from the highest score to the lowest
score, and the median is the score that is exactly in the middle.

The mean is the average of scores figured by adding up all of the scores

and then dividing by the number of tests or scores that were taken in the group.

Score Variability

Score variability, the second type of descriptive statistic, tells how wide and
dispersed the scores are on a given treatment. There are three indices of score
variability: the range, the mean deviation, and the standard deviation (Nitko,
1983).

The range is calculated by simply subtracting the lowest score from the
highest score (Popham, 1990). The range is used to describe the distance on
the scale over which the scores are reported.

The deviation is the distance between a student's score and the group's
mean. The mean deviation is the average of the absolute values of these
deviations for the group (Nitko, 1983).

The standard deviation is the most frequently used index of variability. The

standard deviation is the square root of the average squared mean deviation.
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Norm

Norms are based on the test results of an external or reference Group.
This standardization group provides comparative data for the purpose of
interpretation.

We may represent norms as (1) standard scores, which reflect
the deviation of test scores from the mean score of the norm group;
as (2) percentile ranks, which tell us what percent of the norming
group scored at or below a particular score on the test; or as (3)
grade equivalents, which tell us the school grade at which the given
score is typical, or average, for members of the norming group. Each
of these represents a way of expressing‘ relative scores, that is of
transforming the raw or obtained scores based on the distribution of

scores of the norming group (Tuckman, 1975, p. 280).

Measures of Relations

There are several measures of relations. Kerlinger (1986) mentions five of
them: the product-moment coefficient of correlation (r), the rank order coefficient
of correlation (rho), the distance measure (D), the coefficient of contingency (C),
and the coefficient of multiple correlation (R). All of the aforementioned
measures of relations do essentially the same thing. Remmers, Gage, and
Rummel (1965, p. 371) state that correlation is a measure of the degree of
relationship between two sets of measures either for the same group of
individuals or for ordered paired individuals. Also, the correlation tells the
researcher the direction and magnitude of the relation.

Measures of relations will vary from -1.00 through 0 and on up to +1.00.

The -1.00 represents a perfect negative correlation, while the +1.00 represents
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a perfect positive correlation. The correlation of 0 represents no relation

whatsoever.

Inferential Statistics

Inferential statistics is basically 6oncerned with inferences or
generalizations about populations based on the behavior of the sample groups.
If a posttest shows a difference between the means of two groups, it is
questioned whether a similar difference would exist in the population from
which those two samples were taken. Inferences that concern populations are
nothing more than probability statements or what one may consider possible
explanations.

The notion of a "null hypothesis" is the main thrust of inferential statistics. A
null hypothesis states that no difference exists between or among groups. For
example, a null hypothesis may be stated: There is no significant difference
between the mean English achievement of high school students who participate
in the Southwood curriculum and the mean English achievement of high school
students who participate in the Stillwater curriculum. If there is a difference, it
could have been caused by the independent treatment or by chance. If the
difference was caused by chance, that would be considered a random sampling
error.

The null hypothesis (that there is no difference) is accepted or rejected,
depending upon a level of significance. Usually, in evaluation of the
hypothesis, .05 is used as a standard for rejection. Rejecting the null
hypothesis at the .05 level says that the difference in means would likely have
resulted from chance or sampling error no more than five times out of 100 that

the experiment was replicated. If the level of significance of .01 is used, then
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one could be more confident that the difference between the two means would
be left to chance only one out of every 100 times.

There are several tests of significance that one could use for evaluation
situations. Some of the tests are the t-test, simple analysis of variance

(ANOVA), and analysis of covariance (ANCOVA).

Limitations of the Testing Paradigm

Testing is very common, and the main evaluation instrument of our schools
today. The technology of testing has far exceeded the main purpose of test
development (DuBois, 1970). Stake (1971) has reminded us that errors in
testing are very dangerous when we are trying to test the higher cognitive
processes. This is known as measurement error. Along with measurement
error, another danger of testing is misrepresentation of the scores themseilves.
Many people that rely on tests do not fully understand the technical aspects of
the test itself and therefore misread, misinterpret and misuse the test scores.

Sanders and Worthen (1973) give eight of the most serious problems
associated with tests of standardized measures. They are as follow.

1. Selection of inappropriate or inadequate tests. Many programs and
projects fail because the testing instrument does not measure what it is
supposed to measure. A second type of selection error is that of
choosing a test that is unacceptable as far as validity, reliability, and
interpretability are concerned.

2. Content validity of the test. What is measured by the test should reflect
the objectives of the program. It is hard to find a standardized test that
is appropriate for general testing procedures in the classroom. Usually

a criterion-referenced test is better for a content-specific program.
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Such tests are usually made by the teacher or specific program
planners.

The urge to teach to the test. All too often, the test can influence the
direction of the educational program or of what is presented in the
classroom.

Measuring of cognitive behaviors. It is very simple to test lower level
cognitive skills. Higher level cognitive skills, for example, are much
harder to test because of the format of the test. The format of most
standardized tests is multiple choice.

Unreliable gain scores. The accuracy of standardized instruments is
not perfect. The gain scores will be inaccurate on pretest and posttest
instruments. Stake and Waldrop (1971) demonstrated that if one
hundred students were tested four times over one year, there would be
better than a fifty-fifty chance that two-thirds of the group would show a
"one year gain", even though no instruction occurred within the one
year period. The so-called gain would be the result of the unreliability
of the gain score.

Errors of measurement. This is the problem at the very root of the
unreliability of gain scores. Every test has some form of error involved
with producing a score on a given attribute. The less reliable a test is,
the larger the error measurements will be and the less sure one can be
of the test itself. |

The use of norms. Many standardized tests report scores on a grade
equivalent or age equivalent scale. Only three or four more correct
responses for a particular child could result in an increase of one
grade equivalent on certain tests. If the test is not completely reliable

in the first place, this score could be the result of measurement error
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and not due to any increase in knowledge or change of behavior. A
child who scores at the 8.0 grade equivalent score is not necessarily
any more ready to enter the eighth grade than any other child that is
entering the eighth grade. Furthermore, some grade equivalent scores
go as high as 13.0 or 14.0, while the actual maximum grade level
advancement is only 12.0.

8. The common habit of only testing cognitive measures. Many
standardized tests only measure cognitive gains. Although relatively
few tests measure the psychomotor and affective domains of learning,
attitudes and values are important aspects of evaluation to record.

Titus (1964) has six critiques of limitations of the scientific method. By the
phrase "scientific", Titus connotates the way in which humans try to interpret the
world quantitatively and mathematically through testing.

The first critique is of the instruments that one uses in testing. One can
only find that which the methods and instruments are designed to find. Even
though there is more to what the instruments can tell, one is forced to claim
scientifically only what the instruments and methods are designed to find.
Anything else is considered not valid.

The second critique is of scientific classification. No single classification
includes everything in the subject that is being classified. Separation by
classification is one of the fundamental basics of scientific knowledge. If
something cannot be critically analyzed, it evades science. Science states that
we cannot know a thing until we classify it. Classification of people and objects
is justified for asserting that all of those in a single classification have certain
qualities and that generalizations can be made from them. However, Titus goes
on to say that the whole may have qualities that are absent in the separate

parts. The scientific method is concerned with breaking down objects into their
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| own separate parts. Some believe that the sum of the whole is greater than the
parts. No one can interpret adequately any situation without considering it as a
whole and not just its parts.

There may be many interpretations of the same thing or event, and each
can be considered true. Scientific methods consider only one reality and one
answer. Three professors who see a movie and tell in their own words what
happened will all tell a different story, but each professor will be correct
because each explains the story in relation to himself.

When we consider anything in the process of development, the early
stages are just as important as the later stages. The scientific method only
seeks to find out informatibn in a segment or fraction of time, like cutting an oak
tree down and getting a cross section of the tree. Such a cross section, like
tests, only represents a small fragment of the life of the oak tree. Even though
only one section of time is represented, all development aspects of a child are
important.

Titus also discusses, as a limitation of testing, man's sense organs and his
general intellectual development. Many sometimes has a tendency to see what
he is trained to see or what he expects to see. We as humans always have an
"interest" in what we are observing. Scientific methods are among man's most
useful tools, but they can be misused. This "interest” sometimes can be a bias
in what we are observing, testing or experimenting.

The dominant paradigm has been discussed along with the rationale and
the limitations. The next part of this chapter will be concerned with the
experimental paradigm (design B) and the humanistic paradigm (design C)
(Dobson, Dobson, & Koetting, 1985).

Both the experimental and humanistic themes are based in the

experiential field of learning. Melamed (1985) states:
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Two main themes can be identified in current research in the

field of experiential learning, based on the definition of experience

and the context in which it is being examined: pragmatic-institutional

and individual-existential. Several approaches are distinguishable

within each theme, each with distinct implications for the design,

facilitation, and evaluation of learning (p. 1798).

The first, pragmatism (experimentalism), is a Western philosophy of
thought coined by a well-known chemist and scientist, Charles Sanders Peirce
(Dejnozka & Kapel, 1982). The pragmatic theme focuses on the participation of
the learner in acquiring or mastering concrete skills based on a sequence of
~ learning events specified in advance (Melamed, 1985, p. 1798). Pragmatism is
considered to have an institutional context of learning. Thus, the learner
participates within a formal school (learning) environment.

The second theme, humanistic (existentialism) is a system of philosophy
that is a revolt against traditional metaphysics. As a theory, it is an approach to
highlight the existence of being, and the process of becoming (Mohan & Daste,
1985, p. 1778). Existentialism is considered to have an individual context of
learning.  The learners are not necessarily in a formal school setting, but they
are totally free and are responsible to themselves.

As stated earlier, since both of these themes have roots in the field of

experiential learning, a closer look into the field of experiential learning is given.

Experiential Learning

Experiential learning has beginnings back in the medieval time period.
The university as we know it today evolved from experiential learning centers

such as cathedral schools and specialized centers for professional training
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(Houle, 1976). Four more systems of formal experiential learning as given by
Houle (1976) are: (1) apprenticeship training centers carried out by craft guilds.
These centers and training facilities catered to occupations such as masonry,
carpentry, barbers, clothiers, and blacksmiths. (2) The second system would
be that of chivalry. Boys would learn about life from the ladies of the court until
they were about seven. Then the youngster would act as a personal servant to
his father, learning all he could about language and life of the country. The
young lad would learn of the battlefield, forest, and the tourney-ground from his
father. Thus, competency based assessment was very clear. (3) The third
system was a sporadic and unorganized type of learning. The system of
learning continued throughout life and concerned monasteries, courts, priests,
and private libraries. (4) The fourth system of learning was of God. It was
believed that God could call whomever, for whatever services that were
needed, not only in the religious sector but in the secular realm as well. It was
God who inspired the great poets and composers of their time. What else could
be the explanation for people like Mozart who could seemingly do the
impossible and compose more than 200 masterpieces before the age of 18.

In the United States in 1776, the movement from the laboratory to lifelike
experiences took place in the medical world. William Osler began teaching
medical students the practical applications of knowledge (Houle, 1976). Osler
not only took his students to see the performance of autopsies but also took
them along to see him treat his patients. This was the birth of experiential
learning for the training of physicians. From this era, the American society has
guided simulations in medicine, teaching, dentistry, and numerous other

.occupations.
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Assumptions of Experiential Curriculum

Hutchings and Wutzdorff (1988) state four assumptions that are inherent in
all experiential learning situations. First, there is concreteness. Learning must
be established }in the student's own experience. Building experience into the
student's environment is something that is done through science classes that
have laboratories, English classes that have plays, and sociology classes that
build theory on student's experience. Bigge (1971) would call this
meaningfulness. Bigge states that meaningfulness consists between relations
and fact - generalizations, rules, and principles for which students can see
some use. Stephens (1965, p. 210) states, "lf the material is sufficiently
meaningful, there may be no forgetting whatever."

Next there is involvement. Students learn more and learn in more detail
when they are involved in subjects that they care about. Kinesthetic learning is
one area of involvement. Students learn more about the handicapped when
they spend a day or two in a wheelchair.

The third assumption is dissonance. Dissonance is throwing learners
temporarily out of balance to move them to deeper understanding. Frick (1977)
states that quantitative experience is the sum of newer experiences added to
the older experiences. Qualitative experiences are new information crashing in
on the old ignorance.

The fourth assumption of experiential learning is reflection. That is the
ability for the student to step back and ponder one's own experiences.
Students tend to learn better when they can step back and think about what just
transpired.

Similarly, Kolb (1984) gives six characteristics of experiential learning.

Kolb states that the first characteristic is that learning is best conceived as a
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process, not in terms of outcomes to be achieved. ldeas are not fixed as in the
behavioral context, but are formed and reformed through experience.

Second, learning is not a lock-step notion but is a continuous process
grounded in experience. William James and John Dewey surmise that the
consciousness is a continuous process and never stops. When one wakes in
the morning, he has the same consciousness that he had the evening before.
Hence, learning should be a continuous process.

Third, the process of learning requires the resolution of conflicts between
directly opposed modes of adaptation to the world. Most experiential
proponents (Dewey, Lewin, Piaget) adhere to the notion that learning is a
tension- and conflict-filled process. Kolb goes on to state that if learners are to
be effective in confrontation they need four different kinds of abilities: (1)
concrete experience abilities, (2) reflective observation abilities, (3) abstract
conceptualization abilities, and (4) active experimentation abilities.

Fourth, learning is a holistic process of adaptation to the world. Learning is
a whole concept describing the process of human adaptation to the social and
physical environment. When learning is conceived as a holistic adaptive
process, it is a continuous process theit spans across life.

Fifth, learning involves transactions between the person (learner) and the
environment. Experience shapes the formation of attitudes of desire and
purpose. Given this experience, each real experience has a positive side to it
that changes the reality under which the experiences are had.

The last characteristic of experiential learning is that learning is the
process of creating knowledge. Knowledge is created by the interaction of

personal knowledge and social knowledge.



45

Cognitive Development

Piaget's cognitive development theory is one of the most important and
widely recognized theories in intellectual development. Piaget's concept of
action includes both overt motor behavior and internal mental processes
(Hohmann, Banet, & Weikart, 1979).

Crain (1985) gives a good overview of Piaget's theories.

Piaget's first period of development is the Sensori Motor Intelligence
period. This is the period from birth to about two years of age. Babies organize
their physical action schemes which are made up of grasping, sucking, and
small motor movements. In this stage, they can only deal with the immediate
world.

Stage one in this period is the use of reflexes. The age grouping for this
stage is about birth to one month (Ginsburg & Opper, 1979). Babies develop
what is referred to as a schema, a pattern for dealing with their environment.
Most of the reflexes in this stage are inborn reflexes (Crain, 1985).

Stage two in this period is that of primary circular reactions, exemplified
when the baby has a new experience and tries to repeat it. This stage involves
coordination and movement of the baby's own body. This stage occurs when
the infant is from one to four months old (Ginsburg & Opper, 1979).

Stage three is that of secondary circular reactions. This stage occurs at
about four to ten months when a baby discovers an interesting event outside his
or her body (Ginsburg & Opper, 1979).

The fourth stage, at approximately ten to twelve months, involves the
coordination of the secondary schemes. In this stage the baby performs a

single action to get a result (Ginsburg & Opper, 1979).
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Stage five, tertiary circular reactions, occurs when a baby experiments with
different actions and observes the different outcomes. The age of the baby in
this stage is about twelve to eighteen months (Ginsburg & Opper, 1979).

The last stage, from about eighteen months to two years of age, is the
beginnings of thought. Children are like little scientists, making various actions
and observing the results.

Piaget's second period is that of Preoperational Thought. The period lasts
from age two until age seven. During this time children learn to think and to use
symbols and internal images. However, their thinking is illogical, very different
from adult thinking.

About age seven, children enter the third period, the Concrete Operations
period. It lasts until they are about eleven years of age. In this stage, children
begin to think systematically, but only when they refer to concrete activities and
objects.

The last period is referred to as the Formal Operations stage. The age
grouping is from age eleven to adulthood. In this last stage of development,
individuals learn to think systematically in a purely abstract form. This last stage
also represents the level at which one can think hypothetically.

In addition to the above devélopmental periods, Piaget characterized
children's behavior in terms of biological tendencies found in all organisms.
Piaget organized them as follows.

"Assimilation" is eating or taking in, as in digestion. [ntellectually, all
people need to assimilate objects of information into their intellectual systems.
Assimilation is the act of reading books or, as a baby, just trying to grab objects.

"Accommodation" means making changes in intellectual systems to fit new

objects into existing structures.
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The third tendency is organization. Humans are always trying to organize
ideas and information into coherent systems (Crain, 1985).

Wadsworth (1978) states that children learn three kinds of knowledge.
First, there is physical knowledge which is learned by the active participation of
touching, tasting, lifting, throwing, smelling, biting, looking at and listening to,
etc. Physical knowledge does not require feedback from another human being.
Next, there is logical-mathematical knowledge which comes from the child in
the form of a child's actions as they are related to objects. Piaget (1970) states
that logical-mathematical knowledge is always the result of the coordination of
actions. Kamii (1973) asserts that while physical knowledge is discovered by
the child, logical-mathematical knowledge is invented by the child. The last
type of knowledge, Wadsworth says, is social-arbitrary knowledge. Social-
arbitrary knowledge is learned from other people, specifically from action or
interactions with other people.

Although Piaget's theories are more widely known, Kurt Lewin offers
another experiential learning theory. Lewin's theory is called the Lewinian
Model of Action Research and Laboratory Training. His model concentrates on
learning, change, and growth facilitated by an integrated process that begins
with the here and now experience. This experience is followed by a collection
of data and observations about that experience. The data are then analyzed
and fed back to the actors in the experience for their use in modifying their
behavior and choosing new experiences. According to Kolb (1984), two
aspects make this model unique. First, it focuses on the here and now to
validate and test abstract concepts. Second, the action research and laboratory
training are based on a feedback process. This information feedback provides
the basis for a continuous process of goal-directed action and evaluation of the

consequences of that action (Kolb, 1984, p. 22).
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John Dewey, another experiential learning theorist, suggests a process -
that is similar to Lewin's theory. Dewey, like Lewin, maintains that learning is a
logical probess integrating experience, concepts, observations, and action. The
impulse of experience gives ideas their moving force, and ideas give direction
to impulse (Kolb, 1984, p. 22).

Dewey states that the purposes in intellectual development involve the
observation of surrounding co‘nditions or environment, knowledge of what has
happened in similar situations in the past, and judgment to put together what is
observed and what is recalled to see if the two relate. Dewey also states that it
is extremely important to postpone immediate action until the observation and

the judgment processes have intervened.

Experiential Learning Curriculum

The experiential curriculum is different from the standard "traditional”
curriculum. Following is an example of an experiential learning curriculum
(Karlin & Berger, 1971).

While the usual environment is passive and individualistic, the experiential
environment is active and cooperative. The students sometimes work in groups
and take an active part in the group dynamics. Students should not think of "I"
as an individual, but of "we" as a group.

Creativity is accentuated. The more creative a student is, the better.
Children learn when their minds are engaged. The classroom is related to the
children's personal experiences as much as possible. Creativity must be
demonstrated by the teacher, as well as by the students.

The exchange of ideas and the freedom of expression is foremost in an

experiential environment. Students must communicate with the teacher and
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other students. While all can express ideas, no child should be allowed to
ridicule another. All students should feel comfortable in the classroom and be
allowed to discuss subjects without disrespectful gestures and comments.

Democratic ideals are fostered in the experiential learning environment.
To perpetuate/emphasize this idea, many teachers hold elections for class
officers twice a year. The teacher should be seen as helpful and as a resource
person when problems occur.

Problem solving is a very important part of growth and development in the
experiential learning process (Hohmann, Banet, & Weikart, 1979). Problem
solving requires thinking and is generally regarded as the most complex form of
human intellectual activity (Klausmeier, Ghatala, & Frayer, 1974). Being able to
solve problems helps a person adapt to the physical and social environment or
change part of that environment. Analytical processes of thinking are part of the
problem solving techniques in the experiential learning environment (Stice,
1987). It is not merely enough that students get the right answer, but they
should know how and why they got the right answer. With problem solving
skills, as children approach new situations and challenges, they gain
confidence in their ability to create solutions for the problems presented.
Rubinstein and Firstenberg (1987) offer six heuristics for problem solving:

Concentrate on what is at hand. They say to focus on the obstacles that
one can overcome. Make sure all obstacles are identified.

Consider implementation. When implementation requires the cooperation
of other people, it is very important to direct attention to the quality of the
implementation and to the acceptance of the solution by those who will
implement it.

Try to maintain group harmony at all times. It is very important to pay

attention to the feelings of others.
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Be a good listener. Try not to cut others off with the formulation of an
answer before they have a chance to say what they want.

Focus on what the group can control. Exercise your control whenever
possible. The more control that is exercised, the more probable the group goals
will be met.

Use a mixed scanning strategy. This is the same strategy master chess
players use in their games. Encompass the field of question and try to analyze

the possible and probable steps in the problem.

Assessment of Experiential Learning

Evaluation techniques for the experiential learning paradigm vary, and all
are grouped together for an overall look at pérformance, an integrated
evaluation that emphasizes judgments and feelings.

Unlike the dominant paradigm, the experiential paradigm has several
areas for evaluation and is not limited to testing. Testing is involved but to a

lesser extent. Other concepts are considered when trying to evaluate a learner.

Evaluation of Design B Paradigm

The desfgn B evaluation reflects three dimensions: quantitative measures,
teachers' judgments, and the child's feelings (Dobson & Dobson, 1981).

Quantitative measures include tests. These tests are not the standardized
tests discussed in the dominant paradigm, for those emphasized how each
pupil related to the other, which is referred to as standardized testing (Wick,
1973).

Design B testing concerns itself with measuring what has been taught,

rather than what may have or may not have been taught. This type of testing,
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considered criterion-referenced testing, focuses on what the student has
learned. The learner is not evaluated in terms of the other students but in terms
of how well the student performed against the criteria of the test. |

Karlin and Berger (1971) give several characteristics and examples of
testing that help the teacher determine the learning that has taken place. First,
questions that start with "how" or "why" help the children think about what has
taken place and explain what they have learned. Along with questioning, the
teacher should ask very few rote memory questions and concentrate on other
types of questioning for understanding and grasp of knowledge. At least 50
percent of the questions should be essay. Other categories should include true
and false questions, changing a false question to make it true, multiple choice
questions, and completion questions. Even questions that are made up by the
students have a learning component that involves reasoning.

As stated earlier, teacher judgments are a form of evaluation for the design
B. Part of the teacher's role is to figure out what the child already knows and
then formulate activities for the child to stimulate his or her growth. What
children say and do can cue the teacher in on what is taking place in the child's
life regarding intelligence and thinking skills (Wadsworth, 1978).

The child's feelings are another part of evaluation. How the child feels
about what he/she has learned and the feeling of achievement are important in
the learning process (Wadsworth, 1971).

These feelings of the student can surface when the teacher and the
student are both taking part in the evaluation process. A portfolio should be
kept on each child so that the teacher and the child can participate in what has
been learned and presented. Forrest, Knapp and Pendergrass (1976) suggest
five areas as a holistic judgment process stemming from expertise and not

included in typical psychometric approaches. The first, product assessment,
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pertains to the evaluation of pictures, compositions, writing samples, inventions
and the like. The evaluator can observe all of the results of the student's efforts.
Performance tests that require a specific kind of learning are applied. A
performance test is nothing but a work sample requiring the accomplishment of
specific tasks in a controlled setting but may consist of a situational observation
of performance in a natural setting (Forrest, Knapp, & Pendergrass, 1976).
Simulations and situational tests are used to monitor complex behaviors such
as analytical thinking, goal setting, risk taking, interpersonal competence,
decision making, sensitivity to the behaviors of others and oral communications
(Forrest, Knapp, & Pendergrass, 1976). Essay examinations are used to keep a
recorded or actual form of evaluation. The last area is that of face-to-face
interviews. These interviews can provide rich details of the perceived learning
outcomes.

The author has presented evaluation characteristics in the dominant
paradigm and the experimental paradigm. A look into the third or alternative

paradigm in evaluation will be given.

Existentialism

The humanistic paradigm (existentialism) is the third evaluation paradigm
and is referred to as "Design C" by Dobson, Dobson, & Koetting (1981).

Existentialism derives its name from various philbsophers from differing
schools of thought. "Existential" refers to the body of philosophical doctrine
developed primarily in Germany and France as an alternative description of
"human nature and conduct" to that provided by the methods of scientific
induction (Kaelin, 1974, p. 53). The original meaning Kierkegaard gave to

existentialism was simple and straightforward; it is a rejection of all purely
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abstract thinking, of a purely logical and scientific philosophy, a rejection of the
absoluteness of reason (Roubiczek, 1964). The original intent was that
existentialism (philosophy) should be connected with the individual's own life
and experience, with the historical situation in which he finds himself. In
existentialism, what a man becomes is left up to him, for he is responsible for
himself. Man will either choose for himself or let others choose and decide for
him. Freedom in itself is neither a goal nor an ideal but is the potential for action
(Buber, 1965, pp. 91-92). Man is nothing other than what he makes himself
(Sartre, 1947, p. 18). For the existentialist, the physical universe and the world
apart from man has neither meaning nor purpose (Kneller, 1971). The
existential philosophy is not an interesting abstract speculation but a way of life,
a philosophy that is fully capable of being lived. The existentialist philosopher
insists that what he really knows is not the external world as such but his own
experience (Roubiczek, 1964). The personal is the reality. He believes that
philosophy should start from one's own experience, one's own inner
knowledge, and that this inner knowledge should be 'qualified and enriched.
Personal experience should be admitted as evidence. Morris (1966) states that
existentialism is a theory of individual meaning which asks each man the
reason for his existing in the world, and which makes one examine the very
meaning of human life. In contrast with the experimentalist approach to
knowledge which advocates the use of scientific methods for solving problems,
the existentialist prefers solutions originating in the aesthetic, moral, and
emotional self (Kneller, 1958, p. 61).

There are three major differences between existentialism and the other
philosophies (Morris, 1966). First, existentialism is more interested in the
particulars than in the universals. Existentialism is more interested in trying to

conceive the importance of a single human life than to come into some grand
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"catch all" category which allegedly explains the "all" and the "one".
Existentialism discusses the subjective. Since the subjective is not discussable,
there is need to invoke the services of metaphor, allegory, and symbol. Lastly,
existentialism discusses the individual. It seeks out the individual in a personal
manner.

Morris (1966) gives three areas of understanding about men. This
understanding does‘not come to us from metaphysics but from within ourselves
and is known internally without any assistance from intellectual formulas or
knowledge. It is with these three areas of understandings that existentialism
gets its start. The three concerns are human subjectivity, paradox, and anxiety.

One way of gleaning meaning from existentialism is through human
subjectivity; that is, the private and subjective awareness we each have of
ourselves as we exist in the world. Every thought man thinks, every
communication he serves, and every act he commits, derives its existence from
man's prior existing. Most existentialists adhere to the metaphor that they were
"thrown" into existence from whence they knew not. This is referred to as the
dawn of consciousness, the consciousneés of becoming aware of itself as part
of or as a presence in the world.

Paradox consists in holdi'ng two contrary views of the significance of our
own existing. There are two paradoxical situations that concern the
existentialist. The first is, "l assign to myself, therefore--without any assistance
from Christian doctrine or democratic preachments--an absolute value and an
ultimate worth. | count, | matter in the scheme of things. My existing makes a
difference; the cosmos wouldn't be quite the same without me" (p. 16).

The other side of the paradox is that "My existence is a big joke, a huge

delusion!" According to this paradox, man continuously lives with himself in a
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matter fluctuation; that man is of no absolute value in the world or that man is of
no value to this world whatsoever.

Anxiety, the third concern of existentialism, is a numbing feeling of being
erased from existence without a trace. Tillich (1952) defines anxiety as "the
state in which a being is aware of its possible honbeing“. ~This type of anxiety is
not to be confused with the anxiety of Freud and other psychoanalysts, for this
anxiety is existential anxiety. Existential anxiety does not mean alienation from
one's fellow human beings but alienation from the world, from the very ground
of existing.

Existentialism is a form of radical individualism according to which the
individual's conduct may be conditioned and motivated but not determined
(Kaelin, 1974, p. 57). The existential programs are not infiltrated with fixed
objectives and desired behavioral outcomes for the entire class of students.
The classes are not formed with socioeconomic classifications and future
functions in society as predetermining factors. Students in the existential
framework are seen as the most meaningful resources of their own educational
aims. A program of this type is fitted to each individual in the educational
process. Kaelin (1974) states that in an existential program, the students are
concerned with an opening to experience, and an opening to make their own
contributions to their personal educational process. One asset the teacher must
have is the ability to turn the student's reaction into his own expression. The
teacher's own reactions and comments should be limited to the experience of
the student's work. The teacher should be in a position to suggest meaningful
alternatives and possible ideas to the learner. The teacher can only be present
to his learner, if he appeals to that learner's freedom. He can only be present
himself if he is engaged in searching and choosing, if he is committed, and if he

cares (Greene, 1974, p. 84). The learner should be able to make his own
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contributions to his education. He should be able to explore his own inner
horizons and to reflect upon his own consciousness and his own knowing
(Greene, 1974, p. 83). Any evaluation communications are requested by the
student and are discussed between the student and the teacher. The criteria
are set by the student and are referenced against himself only, though the
teacher is considered as having a valid and useful part in the overall evaluation
of the student. The learners are furnished with data and are encouraged to
interpret the data themselves. The evaluation is a shared responsibility

between the student and the teacher.

Values

Axiology, the study of values (Kneller, 1971), concerns itself with three
main questions: (1) are values personal or impersonal; (2) are values
changing or constant; (3) are there hierarchies of value? To imply that there
are objective values, the values must exist in their own right regardless of
human preferences. To say that there is goodness in the universe does not
mean that everybody has the value of goodness. Values are absolute and
eternal (Kneller, 1971). The value of honesty is as valid today as it was
yesterday or the day before. |

Values express a person's beliefs and ideas about what ought to be and
the rules which people live by today (Anderson, 1965). Values are woven into
specific beliefs by feelings and experiences. When the world gets as complex
as it is today, fewer common values are agreed upon. The values of just a few
years ago no longer hold true today as is seen in attitudes toward crime, rape

and divorce.
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The school is the value-laden socialization agent of our society today. The
school is the perpetuator of our value system, as well as respon'sible for the
improvement of these ideas. New values and beliefs come out of new
experience and the cultural values of that particular social group. Frymier and
Hawn (1970) state that values affect the behavior of people in various
situations. All people are motivated by the value systems that they hold. Each
individual's psychological system organizes values in a hierarchical fashion;
these values are made from personal experience and from the environment in
which the individual was raised. No one has ever valued anything without
having chosen it freely for valuing (Raths, Harmin, & Simon, 1966). Raths and
others (1966) also go on to say that real valuing has not occurred until the
valuer has chosen that value from many alternatives. Real valuing involves
choosing the value after considerable reflection, prizing and cherishing the
value, a willingness to affirm its worth publicly, have the value incorporated into
his or her own life space and pattern, and show allegiance to it by actual
behavior on repeated occasions (Raths, Harmin, & Simons, 1966). Thus,
values become a pattern of choice.

Charles Morris (1956) relates the distinction between what people say they
value and what they actually do, in the sense of their actions. Conceived values
are the values people say they have or that they think they believe in. Operative
values are values that are implied by the way that those particular people
behave. This distinction gives credit to the old saying, "Actions speak louder
than words." Along these same lines, existentialists believe that values do not

exist apart from the freely chosen acts of men (Kneller, '1958).
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Knowledge and Facts

Knowledge is defined as the act of knowing. Hyman (1973) defines
knowledge as facts, explanations, principles, and definitions. One of the
obvious sources of the curriculum has been what man has accumulated, stored
and organized. The simple answer to what man should teach in the schools is
what man knows (Anderson, 1965). Knowledge is constantly changing and, up
until the advent of the computer and data processing systems, teachers were
fairly sure that the content of the textbooks was fairly recent. Not today. The
proliferation of knowledge is occurring at an accelerating rate. This rapid
production of knowledge creates a large amount of outdated content.

Taba (1962) has defined levels of knowledge in a way that helps
sequence the acquisition of knowledge. The four levels are as follow:

1. Specific facts and descriptive ideas at a low level of abstraction and

specific processes and skills.

2. Basic ideas and principles.

3. Concepts, such as the concept of democracy, which are complex

systems of highly abstract ideas.

4. Thought systems and methods of inquiry.

Change

Three basic principles lie behind curriculum changes in today's schools
(Frymier & Hawn, 1970). First, there are philosophical principles involving how
schools exist to help children learn, the purpose of supervision (which is to
improve curriculum), changing curriculum (which is to help change people),
helping the supervisor change, and the importance of equalitarian

relationships.
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Second, the psychological principles involve behaviors and how they
seem to function, values that affect behavior, working with people on their own
levels, and working to reduce the halo effect.

Finally, there are the operational principles behind curriculum change.
These principles include involvement of the individuals for which the change is
desired, communication, working with issues that have no direct answer, noting
that the best basis for change is the facts, and always remembering that
success is important.

Concerning the psychological principles, behavior is determined by or is a
function of how things seem to be. Frymier & Hawn (1970) state,

One of the dilemmas of the educative process is that facts are
important, but only to the extent to which they are so perceived by the
people involved. What things really are is never as important as how
things seem to be -- people act according to the facts as they
understand them . ..

It is one thing to deplore this situatibn and it is quite another to
utilize this knowledge for more effective supervision. For example,
even if all of the research evidence in the world indicated that heavy
cigarette smokers will get lung cancer and die, this information will
hardly influence behavior unless it has some personal significance for
a given individual. People's behavior is a function of how they
perceive, and perceptions involve attributing personal meaning to
stimuli, regardless of the nature of the stimuli themselves. . .

Facts alone, however, are not enough. Perceptions are
influenced by many things, not the least of which are the individual's
value structure and his basic needs; these aspects of human

personality are not easily modified or altered. How an individual
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views himself and the importance he attaches to any isolated bit of

information are distinctly related. Only those ideas and those pieces

of information perceived as close to the self and personally

meaningful affect behavior. Whether or not experiences are

recognized as near or as far psychologically and are considered a

part of apart from the self determine in large measure the extent to

which influence the individual perceiver. It is more than a truism that

people behave according to the way things seem to them. ltis a

demonstrated fact.

This very important principle concerning behavior and change relates to
the energy awareness program, which attempted to change people's attitudes
and behaviors regarding energy consumption and conservation. If individuals
do not perceive an energy shortage, they will not act like there is one. People
act in the way they perceive their world. If humans cannot personally see the
danger of a particular behavior, they will not change. Regarding energy, that
"personal relevance" would seem to be a shortage of petroleum products or a
much higher price paid for the petroleum products.

It is hoped that the teachers who have participated in the energy
awareness program would change their teaching patterns as well as their
personal energy consumption practices. Guba (1965) maintains that
educational change involves four stages: research, development, diffusion, and
adoption. While the subject of adoption, Rogers (1962) states that there are five
separate steps in the adoption process: first, there is awareness on the part of
the individual; second is heightened interest; third is an evaluation of the
adoption; fourth is a trial run with the new process; and finally, adoption takes

place.
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Though much change and improvement occurs in individuals, Doll (1986)
also notes change often takes place in groups as well. Doll notes that when
groups are at their best, they engage in a high quality process of problem
solving. Change is believed to be created most readily by keeping problem
solving open and experimental, cooperative, task oriented, and educational
and/or therapeutic (Benne, 1961). People who work together express
compliance, usually in an effort to keep or enhance their own reputations; next,
they identify with one or more other persons in their group or organization to
achieve; finally, they internalize the ideas and values in their environment,
making these ideas and values part of themselves (Kelman, 1961).

Materials have also become a special avenue to change. Of the various
kinds, some are packaged into learning programs (Doll, 1986), for example
model building, laboratory experiments, independent studies, field trips, playing
games, simulations, role-playing, and small group instruction. Also included in
the packages are books, computers, instructional machines, telecasting

equipment, models, filmstrips, transparencies, pictures and slides.

Personal Meaning

Personal meanings are derived from experience (Copleston, 1956).
Underwood's analysis (1963) suggested that meaning is a critical variable
influencing the extent to which an individual analyzes a stimulus and responds
selectively to it (Gregg, 1972). Meaningfulness consists of relations between
facts--generalizations, rules, principles--for which students see some use

(Bigge, 1971, p. 290).
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Audience of Evaluation

The audience of evaluation revolves around the purpose of and objectives
surrounding an evaluation. Evaluations ranging from curriculum evaluations to
higher education projects are often funded by outside agencies which demand
an evaluation (House, 1977). The evaluatiohs of any project are almost always
carried out by or managed by people. Such evaluations should be considered
political in context (Cohen, 1977).

One of the main problems is that evaluators stand to make a financial gain
from their involvement with certain types of funded projects. Aside from that, the
evaluator should be involved with the project from the outset (Renzulli, 1974).
Good evaluational theory étates that the evaluator should work with the project
from the development stage all the way to the evaluation. An evaluation has
political implications to the extent that it Iéads to decisions concerning
reallocation of resources and influence.

The Joint Committee on Standards for Educational Evaluation gives
details on how to effectively handle politically viable situations. First, the
evaluation should be planned and conducted so that the different interest
groups can take part at different levels of the evaluation. All parties involved
must cooperate. Second, before any potentially controversial issues crop up,
meet with as many of the interest groups as possible, giving them ample
opportunity to voice concerns over any new or seemingly partial biases (Quinn
& Hennlly, 1981).

The next step is to negotiate a contract which makes specific conditions
that govern the evaluation, making sure that evaluators have access to the

required data and editorial control of the final evaluational reports.
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Clients should receive periodic updates on the evaluation through reports
and newsletters. It is always good to report all the opposing positions of the
different interest groups.

Lastly, the evaluation should be discontinued if political conflicts arise to

the extent of constant unfavorable situations.

Interviewing

Interviews can be classified into three broad types (UNESCO, 1984):
when the wording of the questionnaire is specific and the number, sequences,
etc. are given and therefore cannot be altered; when the questions are in a
specific order, but the interviewer can reword the questions for probing; and
when there are no pre-set questions and the interviewer is free to ask any
questions and formulate them as he progresses through the interview.

Interviewing is considered a qualitative analysis technique. Qualitative
data can be collected in a variety of ways, such as observations, interviews,
tape recordings, document analysis and telephone conversations (Miles &
Huberman, 1984). These qualitative data analysis categories are usually
processed or reduced before they are ready for use. These processes are
usually in the form of transcriptions, editorials, and typing.

Data analysis consists of three different types of activities (Miles &
Huberman, 1984). First, there is data reduction, selecting, focusing, simplifying,
abstracting, and transforming the raw data that appear in field notes. Data
display is an organized assembly of information that permits conclusion
drawing and action taking. The most frequent form of qualitative data is the

narrative text. The third type of activity is drawing and verifying conclusions.
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Pragmatism

As stated earlier, pragmatism is an approach to experiential learning, and
was the most influential philosophy during the first part of the twentieth century.
Pragmatism is best understood as a rejection of the traditional academic
philosophy, and it concerned itself with trying to establish positive aims (Thayer,
1967). Three men are responsible for the perpetuation of this philosophy,
Charles Pierce, who developed the philosophy of pragmatism in the late 1870s;
William James, who reformulated it in the late 1890s; and John Dewey, who
further developed it in the early part of the twentieth century. According to
Melamed (1985), the pragmatic theme of experiential learning focuses on the
participation of the learner in acquiring or mastering concrete skills based on a
sequenée of learning events that have been specified in advance. This type of
advance instruction is what separates the pragmatic (institutional) from the
existential (individual).

Another theorist who is part of the experiential learning scheme is Jean
Piaget. Piaget believed not only in the concept of action but also of internal
mental processes. To Piaget, the use of the term "action” refers to both mental

and physical activity.



CHAPTER Il
RESEARCH DESIGN AND METHODOLOGY

Introduction

This chapter describes the procedures used to accomplish the purpose of
this study and to answer the four research questions.

The purpose of this study was to evaluate the Energy Awareness Program
for elementary and secondary teachers at Oklahoma State University by
assessing the participants' personal attitudes and ways in which their attitudes
and behaviors changed as a result of the program.

The four research questions that guided this study were:

1. What influence has the conference had on the participants' present

energy consumption behavior, if any?

2.  What areas have changed in the participants' personal life because of

something presented in the energy program?

3. s there any difference in the participants' energy units after attending

the energy program compared to before the energy program?

4. Did the participants perceive the energy awareness program to direct

awareness to all grade levels of the curriculum?

Description of the Population

This study evaluates the effectiveness of the Oklahoma State University

Energy Awareness Program. The population consisted of the 357 participants
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in the energy awareness program. All participants performed an educational

function in the state of Oklahoma: teachers, supervisors, principals, and

e
¥

W
superintendents. Some teachers were from private schools, though most were (\ﬂ'_}g}yd&

from public schools. Participants could range from kindergarten teachers
through the instructors at the college level. The areas of specialization in
teaching included science, math, elementary education, special education,
English, reading, physical education, social studies, home economics, and
other certifiable areas in the state of Oklahoma.

The participants that were interviewed were chosen for their accessibility to
the researcher. The participants were not randomly selected.

The participants selected for the interview had to meet the following
criteria:

1. Satisfactorily complete one of the fourteen yearly Energy Awareness

Programs;
2. Reside in Stillwater, Oklahoma or the surrounding area (live within an
hour's traveling distance from Stillwater);

3. Give permission to be interviewed.

Interviews were used in this study as the primary means of obtaining data.
The interview was the best instrument for obtaining data because of the type of
information sought and because it gave the researcher the flexibility to pursue,
clarify, and discuss different meanings of several interviewees. According to
Kerlinger (1986), "The interview is perhaps the most ubiquitous method of
obtaining information from people . . .. It has been used in all kinds of practical
situations . . . ." Kerlinger also states that interviews are quite direct and
respondents can, and usually will, give information directly. He goes on to say

that an interview can elicit a great deal of the information needed.
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The interviews were structured using an interview guide to make certain all
participants had a chance to explore the same areas and comment on each
one. The interview guide is listed in Appendix E. Because an interview guide
was used, the exploration of the questions was not limited. Patton (1987)
states:

An interview guide is a list of questions or issues that are to be
explored in the course of an interview. An interview guide is prepared

to make sure that essentially the same information is obtained from a

number of people by covering the same material. The interview guide

provides topics or subject areas about which the interviewer is free to
explore, probe, ask questions that will elucidate and illuminate that
particular subject. The issues in the outline need not be taken in any
particular order and the actual working of questions to elicit

responses about those issues not determined in advance. The

interview guide simply serves as a basic checklist during the interview

to make sure that all relevant topics are covered. The interviewer is

thus required to adapt to both the working and sequence of questions

to specific respondents in ;the context of the actual interview. The

interviewer remains free to build a conversation within a particular

subject area, to work questions spontaneously, and to establish a

conversational style - but with the focus on a particular predetermined

subject (p. 111).

The interview guide was also used to limit the rambling of participants and
to keep them focused as much as possible. Since each interview was
scheduled for an hour to an hour and a half, it was best to maintain consistency

within the interviews and remain on topic as much as possible.
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Construction of the Interview Guide

The interview guide elicited most of the information needed for this study.

The content of the guide was determined by the researcher in consultation with

his advisor and committee and centered around the ten objectives used for the

energy program since the first year.

The seventeen questions in the interview guide were asked of each

interviewee in the order in which they appear.

The questions in this study were based on the following seven criteria set

forth by Kerlinger (1986):

1.

o >~ 0D

‘Is the question related to the research problem and the research

objectives?

Is the type of question appropriate?

Is the item clear and unambiguous?

Is the question a leading question?

Does the question demand knowledge and information that the
respondent does not have?

Does the question demand personal or delicate material that the
respondent may resist?

Is the question loaded with social desirability?

Establishing Initial Contacts

The participants were contacted by telephone after it was established they

met the selection criteria, namely:

1.

2.

Satisfactorily completed one of the fourteen yearly Energy e

Awareness Programs.

Resided in Stillwater, Oklahoma, or the surrounding areas.
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Once contact was made and the former participant gave permission to be

interviewed, the interview site and time were established.

Method of Analyzing Data

The data gathered by this researcher was in the form of personal
interviews. Interviews were conducted at an agreeable time and location

selected by the interviewee. Each of the interviews was recorded by the

researcher using a small portable tape recorder. After all twenty interviews _{ S
were recorded, they were taken to a professional transcriptionist to be Q/‘ﬁ"l’?ﬁ |
transcribed exactly as they were spoken. Afterward, the transcriptionist
assigned all the responses to question one under that question. All seventeen
questions were ordered and aligned in the same fashion. When finished, all
seventeen responses to each question were listed under that question. This
procedure made it easier for the researcher to identify themes and
consistencies among the interviews (Miles & Huberman, 1984).

No elaborate statistical interpretations were made in this study since it is
concerned with attitudes and changes. Answers to the seventeen questions
asked in this study can be summarized and reported in a classification of total
responses. It should be noted that the responses will be discussed fully and
only summaries of the responses will be tabulated and presented in terms of
numbers and percentages. The patterns that emerge from these percentages
can be studied.

Miles (1983, p. 126) reports that Seiber (1979) suggested that good
analysis of data is something like the following:

1. Formulating classes of phenomena -- essentially a categorizing

process.
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2. ldentifying themes -- the process of making linkages between the

concepts.

3. Provisional testing of the hypotheses -- looking for concomitant

variation and trying to rule out confusing factors.

Patton (1987) states: |

Evaluation is the systematic collection, analysis, and interpretation of

information about the activities and outcomes of actual programs in

order for interested persbns to make judgements about specific

aspects of what the program is doing and improve the program (p.

145).

The data received in this study was categorized into specific areas. The
second step was to identify themes within the categories and then to evaluate
the effectiveness of the program.

In summary, the purpose of this chapter has been to give a general
description of the design of this study. The major areas covered were the
purpose of the study and the four research questions, description of the
population, participant selection, construction of the interview guide,

establishing initial contacts, and the method of analyzing data.
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RESULTS OF THE STUDY

This chapter presents the findings from the seventeen questions asked

during interviews with twenty former participants in the energy awareness

program at Oklahoma State University. Thirteen females and seven males

were interviewed. The data is classified according to the themes of the

questions. As a summary, the data is presented in terms of percentages of

participants' responses to items in the interviews. The following are the

questions for which the interviewer collected information.

1.

What interested the participants in attending the energy awareness
program.

Why the participants attended the energy awareness program.

If energy conservation has always been a personal concern of the
participants'.

The influence the energy awareness program had on the participants’
present energy consumption behavior, if any.

The areas in which the participants' personal lives that changed
because of something presented in the energy awareness program
and specific instances of such.

If parﬁcipants had taught a unit of instruction on energy education
before attending the energy awareness program, since taking the
energy awareness program, and whether there were any differences

in the energy units after attending the energy awareness program,
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10.

11.

12.

13.

14.
15.

16.

17.
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compared to those before attending the energy awareness program, in
content, the number of energy subjects, and the depth of those
subjects. [f so, what did the participants do differently.

If participants implemented any of‘the energy activities presented in
the program into their classrooms.

If the participants use energy education concepts throughout the
school year, and what subjects they present energy concepts in (i.e.
just in science, orin other subjects as well).

Whether the participants used the resources of the energy awareness
program in their classroom teachings (books, pamphlets, etc.).
Whether the participants have taken any field trips related to the
subject of energy education since the energy awareness program.
Whether the participants invited a resource person to their classrooms
for demonstrations, lectures, discussions, etc. since the energy
awareness program.

Since the energy awareness program, whether the participants helped
other teachers with the subject of energy education since the energy
awareness program.

Whether the participants believe that the energy awareness program
directed awareness to all grade levels of the curriculum.

The participants overall impression of the energy awareness program.
The one aspect of the energy awareness program that the participant
would change and why.

Whether the participants believe energy education should be taught as
a subject by itself or as part of an overall science course.

Whether educators have a moral responsibility to teach children about

energy education.



73.

As stated above, the researcher accepted the following assumptions:

1. The former participants that were interviewed in this study did so

voluntarily.

2. The former participants provided honest and complete answers to the

questions asked.

3. The former participants provided accurate evaluations regarding their

experiences during the energy awareness programs.

The findings of this research will be arranged in the order in which the
questions appeared in the interviews, that is, ordered from question one
through question seventeen. Responses will be grouped and classified into
themes and recurring comments as noted by the interviewer. The percentages

reflect the percentage of responses for that question.

Question Analysis

Miles & Huberman (1984) state that one of the data analysis techniques of
interviewing is that of data reduction and simplifying. This data reduction and
simplifying is produced from the field notes (raw data) collected in the actual
interviews. Following is the analysis of the data for this study.

QUESTION 1 - WHAT INTERESTED THE PARTICIPANTS IN ATTENDING

THE ENERGY AWARENESS PROGRAM?

Three main reasons came out of this question: 1) professional
development, 2) the course was recommended by someone who had taken the
conference previously, and 3) this was a good course to take in order to get
recertification pointslfrom the state of Oklahoma in science education.

The first thrust of the responses centered around professional

development. Most of these respondents mentioned the need for further
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advancement within the field of energy education. Thirty-five percent of the
respondents said that they wanted more information and projects to take back to
the classroom. Even though 60 percent of the respondents were science
teachers, they all said that they were deficient in the area of energy education.
All of these respondents agreed that the energy conference would benefit them
from the standpoint of professional enhancement.

The second theme in the responses was that the work conference had
been recommended by an individual who had taken the program previously.
People tended to recommend this program because most of those interviewed
agreed that they had a good time and learned a lot about energy education. A
common component to many of the participants' responses was that their
spouses had taken the program the prior year or recently.

. Lastly, along with spouses' recommending this program, many principals
suggested that teachers taken the course to get a better understanding of
energy concepts as well as three hours of credit for recertification in the area of
science education.

QUESTION 2 - WHY DID THE PARTICIPANTS ATTEND THE ENERGY

AWARENESS PROGRAM?

Three main reasons came to light in answer to this second question: 1)
better understanding, 2) certification, and 3) a genuine interest in conservation.

To get more information and to obtain a better understanding of energy
concepts was the reason that 40 percent of the participants attended the energy
program. They had heard from other participants that teachers attending the
program received a lot of information. Another standout was the hope of getting
help with instruction and preparation for the following years' science and

energy topics in the classroom. Still, 10 percent of the above mentioned
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teachers wanted to take the program to help widen their students' awareness of
conservation of energy.

Certification was a point that the teachers mentioned quite frequently.
Sixty-five percent of the teachers interviewed said that this was a good course
to take in order to maintain science certification in the state of Oklahoma.

The third noteworthy reason for attending was concern about the
conservation of energy. Thirty percent of the participants interviewed stated that
a genuine c‘oncern for saving energy was their main purpose for taking the
energy program. Topics such as saving fuel in vehicles, energy efficient
windows and door systems, and determining how much insulation should be in
the attic, concerned those that wanted a practical approach to the program.

For the first two questions, five topics emerged as to what interested the
participants in attending and why they attended the program.

The first topic was simply "fun." After most teachers heard about what took
place during the program, they realized that it would be a change of pace from
the traditional academic classes.

The second area mentioned was that of no formal academic exams. Many
mentioned that as one of the highlights of the program. Learning can take place
without all the traditional testing, not to mention the anxiety associated with tests
in most college classes.

Culminating these two areas was the feeling that the entire three-week
program was relaxing. Days seemed to move at a fair pace with very few
pressing deadlines. This was welcomed by almost all of the participants
interviewed. Most seemed to say that the program "had a relaxed atmosphere,”
or mentioned something like "the three week program was relaxing.”

The fourth area mentioned was the field trips. Many teachers were excited

about the chance to go to a nuclear plant, tour an electrical generating station,
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or walk inside the bottom of a dam below the lake bed. Still another trip
mentioned frequently was the trip to the Conoco Refinery. Many said that even
though they lived in the area of the refinery, they had never had a chance to tour
the facility until they took the energy program. All of these trips were considered
"educational opportunities” to those who attended the energy program.

The last area mentioned by the respondents was the knowledge and
literature they received during the three-week program. One hundred percent
of those interviewed said that the packets they received during the conference
were very helpful in the classroom. They also noted that it would take a lot of
time to get the same materials individually.

QUESTION 3 - HAS ENERGY CONSERVATION ALWAYS BEEN A

PERSONAL CONCERN OF THE PARTICIPANTS?

Seventy percent of those interviewed agreed that energy conservation was
a personal concern. Forty-five percent of those responded that energy
conservation was a "family concern” or a "family value” or just "ethics of the
family." The thrust of the interviews centered around the "economics" of saving
money. If energy was saved, then the electric and gas bills would be lower.
The "saving money" theme was brought out in 85 percent of those interviewed.
Five percent of those agreeing that energy conservation was a personal
concern said, "You may not be so aware when you are a kid, but as you get
older, you become more conscious of it." Another respondent said, "l think
when you are young, you don't really give something running out that much
thought. rl think the older you get the more mature you get, the more you think
about those type things." The respondents confirmed that when they were
paying the bills, they gave more thought to saving money by saving energy

whenever possible.
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Thirty percent of those interviewed said that energy conservation was not a
personal concern. The general consensus of this group was that after the
energy shortage of the early 1970s, more attention was placed upon
conservation. Fifteen percent of this group also agreed that energy
conservation was not a concern until they reached adulthood. Only 5 percent of
the respondents said that they have not been actively concerned with
conservation, nor is it an extreme concern to them at the present time.

Eighty-five percent of those responding tied monetary values to the
| "conservation” of energy, whether it was or was not a concern.

QUESTION 4 - WHAT INFLUENCE DID THE ENERGY AWARENESS

PROGRAM HAVE ON THE PARTICIPANT'S PRESENT ENERGY

CONSUMPTION BEHAVIORS, IF ANY?

For 60 percent of the former participants, the energy program did not cause
a reduction in personal consumption. Twenty percent of the former participants
agreed that they were already energy conscious. They did however agree that
they were much more aware after the energy program than before the program.

For 40 percent of the participants, the energy program did cause a change
in their consumption behaviors. Some of the changes in consumption
behaviors included recycling (in the home and at school), fewer trips to the
store, keeping the thermosfat at lower settings, and a conscious effort to keep
the lights turned off.

QUESTION 5 - WHAT AREAS IN THE PARTICIPANT'S PERSONAL LIFE

CHANGED BECAUSE OF SOMETHING PRESENTED IN THE ENERGY

AWARENESS PROGRAM? CAN THEY GIVE ANY SPECIFIC

INSTANCES OF SUCH?

Seventy-five percent of those interviewed said that they have made

changes in their personal life as a direct result of the energy awareness
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program at Oklahoma State University. Twenty-five percent of those
interviewed noted that the energy awareness program did not cause any
changes in their personal lives.

Following is a summary of the events that have taken place in the lives of
former participants because of something meaningful presented in the energy
awareness program.

Five percent of those interviewed said that they quit heating their homes
with wood. One of the main reasons wés the high cost of the wood. Another
reason was that it took too much time to go and cut the wood themselves. The
most important reason they quit was that a lot of energy is wasted in wood
heating systems. Once wood heating systems were abandoned, more energy
efficient central heating and cooling systems were installed.

Ten percent of the interviewed partiéipants said that they put more
insulation in their homes, especially in the spaces above the ceilings. The
reasons given were that the amount in the attic spaces was doing little to help
insulate the home. They felt that energy was being wasted and that they could
conserve on their heating and cooling bills.

Recycling was started by 15 percent of those interviewed. Also, 5 percent
of those interviewed started a recycling program at their schools. They felt that
a lot of energy was wasted by putting trash in landfills and that they wanted to
help as much as they could.

Replacing old door and window systems was completed by 15 percent of
the interviewed. Thermal windows were chosen along with steel insulated
doors and thermal storm doors. The former participants felt that too much
energy was being wasted and that new doors and windows would reduce that

waste up to half. Along with replacing windows, five percent reported they also
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bought insulated drapes to compliment the new windows in the home. The
insulated drapes would add protection by making an extra layer of air space.

Replacing old air conditioning systems was completed by 10 percent of
those interviewed. New energy efficient systems replaced old window systems
in their respective homes. Reasons given were to save money and to save |
wasted energy. Peak systems were installed by 10 percent of the former
participants. The peak devices were described by one former participant as
follows "the device would kick our heater off during certain periods of times
through the day that we are gone, and you know kick it back on at a later time."
These peak devices are designed to cycle on and off during peak usage times
during the day.

Other things former participants changéd were the following: 5 percent
changed tractor engines from gas powered to compressed natural gas engines;
fewer trips were made to and from stores by 5 percent of those interviewed; 5
percent reported consciously lowering thermostats; checking air pressure in car
tires on a weekly basis was reported by 5 percent; 5 percent reported turning
the gas off completely when the weather was warmer; rechargeable batteries
were used at home and at school by 5 percent; and 10 percent bought smaller
cars.

The justification for the changes taken by former participants can be
summarized in the words of one interviewee: "My answer to that would have to
be my own personal financial savings to try to conserve, of course, maybe
eventually affecting the whole picture. But initially it is personal, saving my own
money instead of spending it needlessly on wasted energy.”

QUESTION 6 - DID PARTICIPANTS TEACH A UNIT OF INSTRUCTION ON

ENERGY EDUCATION BEFORE THEY ATTENDED THE ENERGY

AWARENESS PROGRAM?
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Of those interviewed, 55 percent taught a unit of instruction on energy
education. Five percent stressed that such a unit was in the curriculum guide
and mandatory. Fifty-five percent taught some energy concepts, whether as a
short part of an energy chapter on fossil fuels or as a whole unit devoted to
energy and energy-related concepts.

Only 45 percent said that they did not teach an energy unit before they took
the energy program. Five percent said that the energy chapter was one that
they skipped because of a lack of knowledge. ‘

QUESTION 6(A) - HAVE TEACHERS TAUGHT ENERGY EDUCATION IN

THEIR CLASSROOMS SINCE TAKING THE ENERGY AWARENESS

PROGRAM?

Seventy-five percent of the respondents reported that they did in fact teach
a unit or pat of a unilt on energy-related concerns. Of the 75 percent, 5 percent
concentrated on recycling and environmental issues; 5 percent concentrated
on coal and oil; and 5 percent said that though science was not their field, they
taught energy-related concerns in reading.

Of those interviewed, 25 percent stated that they had not taught an energy
unit or an energy-related topic since attehding the energy awareness program.

QUESTIONS 6(B & C) - WAS THERE ANY DIFFERENCE IN THE ENERGY

UNITS AFTER ATTENDING THE ENERGY AWARENESS PROGRAM,

THAN BEFORE ATTENDING THE ENERGY AWARENESS PROGRAM?

ARE THE UNITS ABOUT THE SAME REGARDING CONTENT, TIME,

NUMBER OF ENERGY SUBJECTS, DEPTH OF THESE SUBJECTS?

WHAT DID THE PARTICIPANTS DO DIFFERENTLY?

Of the 75 percent of the participants stating that they had taught an energy-
related unit in their subjects following the energy program, the following is a

summary of these changes: Increased confidence was a major factor in the
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changes in their classes after the energy program. The experiences in the
energy program and the information they received helped the teachers
supplement their textbooks. They reported a big change in time spent on the
energy unit, chiefly because they felt more confident in the area of energy
education.

Depth was another area that improved after the energy program. The
teachers felt more knowledgeable and could cover each topic in much greater
detail. They even had more materials to supplement the textbook and textbook
aids. Overall, their knowledge base was broadened.

QUESTION 7 - OF ALL THE ENERGY ACTIVITIES THAT WERE

PRESENTED IN THE ENERGY AWARENESS PROGRAM, DID

PARTICIPANTS IMPLEMENT ANY OF THEM INTO THEIR

CLASSROOMS?

For various reasons, 30 percent did not use any energy-related activities in
their classrooms after taking the energy awareness program. Fifteen percent
said that they were teaching non-science courses and it would be hard to
implement these type of activities into their classrooms. Five percent did not
remember any energy activities, and 10 percent just did not use any of the
activities due to having already planned activities for their instructional time.

Seventy percent of those interviewed said that they did in fact use the
activities that were presented in the energy program. Five percent used those
activities in other workshops around the state of Oklahoma. Solar cooking units
were specifically mentioned by 25 percent of those responding. A paper activity
was used by 5 percent of the teachers to show how much energy is consumed
every ten years.

Each of the following activities was mentioned by 5 percent of those

interviewed: windmills that attach to basement storm doors, calorie experiments
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with different kinds of fuels, convection currents, conductivity from a battery to a
light bulb, a power plant game that lets students decide whether to build a
specific type of electric generating station, an experiment of trying to force oil
through several types of rocks (representing different types of rock formations),
building model homes to energy efficient standards, crossword puzzle activities
on specific types of energy, a light activity using flashlights and windows o
record the speed of light, burying trash for a length of time to see the
decomposition of various waste products, and a get-acquainted game for first-
time workshop and classroom meetings.

QUESTION 8 - DID PARTICIPANTS USE ENERGY EDUCATION

CONCEPTS THROUGHOUT THE SCHOOL YEAR?

Only 10 percent of those interviewed said that they try to use energy
education concepts throughout the year. Current events was one area in which
they tried to integrate energy concepts with class discussions.

Ninety percent of the former participants did not use or integrate energy
education concepts throughout the entire year.

QUESTION 8(B) - IN WHAT SUBJECTS DID THE ENERGY AWARENESS

PARTICIPANTS PRESENT ENERGY EDUCATION CONCEPTS, OR WAS

IT JUST IN SCIENCE?

Forty percent of the teachers interviewed stated that they tried to integrate
energy education concepts in subjects other than science. The following is a
list of the non-science course that energy education concepts were presented
in: (1) social studies, (2) reading, (3) math, (4) creative writing, (5) writing
classes, (6) English, (7) journalism, (8) family living, (9) life skills, (10) world
cultures, and (11) American government.

Sixty percent of those interviewed considered themselves science

teachers. They noted that energy concepts were included in just about every
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science course that the state of Oklahoma offers. The science courses that
energy education concepts were found in were: (1) chemistry, (2) physical
science, (3) earth science, (4) general science, (5) biology, (6) geology, (7) life
science, and (8) human physiology.

QUESTION 9 - HAVE THE PARTICIPANTS USED THE RESOURCES OF

THE ENERGY AWARENESS PROGRAM IN THEIR CLASSROOM

TEACHINGS? (BOOKS, PAMPHLETS, ETC.)?

Twenty percent of those interviewed said that they did not use any of the
resources of the energy awareness program. Five percent of the former
participants were working for the state department of education at the time; 5
percent of the teachers used other sources for their activities in the classrooms;
5 percent gave the energy awareness resource book away to another teacher
who moved; and 5 percent of those interviewed said that they just didn’t use
any of the resources of the energy awareness program.

Eighty percent of the past participants interviewed said that they did use
the resources of the energy awareness program at Oklahoma State University.

Twenty-five percent of those responding that they did use the resources
stated they used the energy resource book on numerous occasions. Five
percent reported using the pamphlets on electrical energy. The teaching
master file was used by 5 percent of those interviewed. Various booklets on
solar and nuclear energy were used in the classrooms by 10 percent of the
participants. Handouts on energy conservation, general curriculum activities,
different energy sources, and math concepts with energy were all used by 5
percent of those responding.

Even though many of the participants used what was given to them in the
energy program, they felt a need for more hands-on activities. Forty percent

would like to have had more hands-on activities during the three-week program.
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The participants wanted more "make and take" activities that they could use in
the classroom.

QUESTION 10 - SINCE THE ENERGY AWARENESS PROGRAM, HAVE

THE PARTICIPANTS TAKEN THEIR STUDENTS ON ANY FIELD TRIPS

RELATED TO THE SUBJECT OF ENERGY EDUCATION?

Despite cutbacks in education, 45 percent of those interviewed have taken
their students on field trips related to energy education. Most trips were taken
by specific classes while a few involved whole grades in certain schools. These
schools were small and could handle taking complete grades.

The most popular place to take field trips was to the Keystone Dam just
outside of Tulsa, Oklahoma. Twenty percent of those taking field trips went to
the electrical generating facility at Keystone Dam. One of the reasons
mentioned was that it was close to the school, and it could be seen in one day.

Fifteen percent of those responding took students to the Sooner
Generating Plant in Morrison, Oklahoma. The advantage to the generating
facility was that it, too, was close to the schools wanting to tour the facility.

Other facilities that were toured by the participants and their classes were a
live producing oil well, 5 percent; Phillips Petroleum Company, 5 percent;
Conoco Refinery and administrative offices, 5 percent; the Oklahoma
Generaiting facility in Oklahoma City, 5 percent; the lllinois River conservation
rip, 5 percent; Oklahoma State University Energy Center, 5 percent; Oberlin
Press waste management procedures, 5 percent; Enterprise Square, 5 percent;
the Omniplex, 5 percent; and some lead and zinc mines in northeast Okiahoma,
5 percent. |

Fifty-five percent of those interviewed said they had not taken any field trips
since attending the energy awareness program. Of those that had not taken

any field trips, 35 percent cited the reason as monetary considerations. The
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main reason was that the county could not affqrd to pay for the field trips.
Substitute teachers were expensive, as were bus drivers and the fee for taking
the buses. After those considerations, the teachers still had to come up with
admission fees, money for lunches, and money for fuel to run the busses. One
county school chose not to take field trips because they were trying to obtain
money for new equipment since the school was only in its first year of operation.
Five percent of the teachers reported that they did not take field trips for
personal reasons, mainly, liability for the students on the field trip.

QUESTION 11 - SINCE THE ENERGY AWARENESS PROGRAM, HAVE

THE PARTICIPANTS INVITED A RESOURCE PERSON TO THEIR

CLASSROOMS FOR A DEMONSTRATION, LECTURE, DISCUSSION,

ETC.?

Several teachers brought outside resource people into their classrooms to
talk on energy-related subjects. Of those responding, 45 percent said that an
outside resource person came in at least once. A wide variety of resource
people in the field of energy education were brought in.

Some of the resource professionals obtained were representatives of
Oklahoma Natural Gas; spokespersons from Oklahoma Natural Gas; a man
from the United States Department of Agriculture/Soil Conservation Service
discussing the reclaiming of violated lands in strip mining operations; a
geologist teaching students about rock formations; a water conservationist;
one student's father who talked on alternative energy sources; representatives
from BIRP, an industrial recycling program; and respected energy specialists
from Oklahoma State University.

Those who did not obtain resource people in the energy education field
made up 55 percent of the sample. Fifteen percent said they invited resource

people into their classes, but it was not for energy education. Five percent
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admitted it was difficult to obtain a resource person in energy education for a
math class. Ten percent reflected and admitted a resource person should have
been obtained by that time, but they had not done so. Twenty percent of those
interviewed said they had not used a resource person in their classroqms, but
would not elaborate. |

QUESTION 12 - SINCE THE ENERGY AWARENESS PROGRAM, HAVE

THE PARTICIPANTS HELPED OTHER TEACHERS WITH THE SUBJECT

OF ENERGY EDUCATION?

Seventy percent of the participants have helped at least one other faculty
member with materials received at the Oklahoma State University Energy
Awareness Program. Several teachers refleéted about what had been
accomplished at their schools and they said, "Yes. Anytime we had new
teachers come into our system, | was department chair, so | worked with them
and things like that", "I think any time you come back from a new conference, or
most people | hope would do this, you know, you are all pumped up and so
anxious to do all those things you learned, and then those things that work, that
were successful and go students' attention, you tend to repeat them.”

Twenty-five percent of those who said they helped other teachers actually
gave the materials to other faculty members at their respective schools. One
participant donated everything he received at the energy awareness program to
the library. Thé person thought that it would help the teachers more if
everybody had access to the materials. One participant said that if other faculty
members found out that someone went to the energy awareness program, the
participant would be visited to see what was new and different.

Thirty percent of the participants said that they did not help others with the
subject of energy education. Five percent said that they recommended the

energy program to others but did not actually help with lessons or curriculum.
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One participant said, "Everybody in my building has taken the energy
awareness conference, so of course | did not help anyone else with energy
related topics, they had just as much as 1 did.”

QUESTION 13 - DID THE PARTICIPANTS PERCEIVE THE ENERGY

AWARENESS PROGRAM TO DIRECT AWARENESS TO ALL GRADE

LEVELS OF THE CURRICULUM?

Eighty-five percent responded they felt the energy awareness program
was directed to all areas of the curriculum, grades 1 through 12. Following are
remarks by some of the participants:

"You had to kind of improvise a little bit or change a little bit to fit your
particular -- but | had to do that every year for everything | did because you have
a different group every year, you know."

"It was pretty open." "They say here's the materials; now, as a teacher,
adjust them up or down in accordance to your grade level.”

"It's very easily adapted.”

"There was a broad range there and we went back | mean there was
something to pull for each grade level."

"They had a large variety of different kinds of sets of information and so
forth that you could use as far as different levels from up like first grade on
through there.”

"| perceived it as the main goal was to have something that the first grade
teachers could go back to and use with their kids and junior high and high
school.”

I feel sure that everyone was able to take something back that they could
use."

"I really think it targeted all areas."

"Those workshops give people what they choose to take away from it."
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Those that did not believe the energy program directed awareness to all
grade levels made up 15 percent of those interviewed. Several of their
comments follow:

lt was targeted for the older kids."

"l just cannot see second graders understanding and comprehending
some of this."

"l remember thinking | am glad | work with ten, eleven, and twelve year
olds because | don't think any younger than that would catch it."

The 15 percent of the participants that did not think the energy program
directed awareness to all of the areas of the curriculum was split: 5 percent
thought it was geared for elementary, 5 percent thought it was directed to the
junior high, and 5 percent thought it was targeted for the high school age group.

QUESTION 14 - WHAT WAS THE PARTICIPANTS' OVERALL

IMPRESSION OF THE ENERGY AWARENESS PROGRAM?

The oVeraIl impression of the energy awareness program was excellent.
Some areas of concern were expressed by those that were interviewed.

One patrticipant said, "The classroom stuff . . . that wasn't too good.
Although | enjoyed the speakers that came in and that sort of thing. So that part
was good. Butas far as hands-on activities, | would have liked to have had a lot
more." Following are some of the summaries of the conversations that took
place during the interviews: "Good", "Well informed afterward”, "Excellent”,
"Good variety, good pace for each day", "speakers were very well prepared”, "|
really enjoyed it, well planned", "Great program", "I would recommend it for all
teachers", "Well organized", "Well presented, enjoyed the field trips”, "Relaxed
atmosphere, approach of '"How can we help?™, "Did not feel under the gun at
all", "A lot of fun, sorry to see the three weeks end", "Fast moving”, "Great, but

hot in temperature", "They knew what they were doing, they were focused and
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had current information”, "l liked it a lot", "Still think about the program, even
now", "Very informative", "As far as personal growth, it really} helped me a lot",
"Very helpful”.

QUESTION 15 - IF THE PARTICIPANTS COULD CHANGE ONE ASPECT

OF THE ENERGY AWARENESS PROGRAM, WHAT WQULD IT BE?

The following remarks will center around what type of changes would be
made during the three-week energy awareness program. As interviewees
stated, "Looking back in retrospect of what happened then which was very
good", "l would have put more hands-on type of things that we could have
actually carried to the classroom”, "l would demonstrate several more activities
during the program, and let the participants do it" "It would be have been neat to
have some former participants come back and show us what they did in the
classroom and how that worked out with the students”, "Cut the three-week
program down to two weeks", "Have a balance of teachers from the different
grades, primary, intermediate, middle level, and high school", "Have a set of
activities for the four groups that deal with the same concepts you are trying to
develop", "Probably more hands-on activities and more of them as an
elementary teacher", "lf there had been some way to see the excavations [of
strip mining] without the long trip", "It probably would be a little better to have
more hands-on stuff”, "l suppose making activities where kids cduld do things",
"More information on a lower level", "Require all the participants to stay in the
dorms", "Delete the computers; they were too hard to work with", "Have
someone talk more on nuclear energy", "Probably just do more hands-on things
to try to see if there's other ways that they could introduce some hands-on ideas
to it", "We were often given time to work on things together. | would have rather
had some of that time for instructional ideas and techniques”, "For instance, the

pretest, and there were questions on there that | don't know if we ever talked
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about during the three weeks. The questions, | would have loved to of had the
answer to it. | know | would of liked to even had an answer to the test because
even though we were given the test at the end, | still did not know the answer to
some of them. | would have liked to of had that information from the test more
and to inform the - maybe a study sheet or something - for my students or
myself", "I'm thinking activities in the classroom that could have been changed
or added or whatever”, "An if that workShop could provide things to take back
with you to the classroom", "It would have been nice to have some people who
were kind of impartial [about heat pumps] to get us both sides of the view
instead of hearing one from one person and one from the other person”, "More
on coal, nuclear, electricity, and the problems with using fossil fuels”.

QUESTION 16 - DO THE PARTICIPANTS BELIEVE ENERGY EDUCATION

SHOULD BE TAUGHT AS A SUBJECT BY ITSELF OR AS PART OF AN

OVERALL SCIENCE COURSE?

Thirty-five percent of those interviewed said that energy education should
be taught as a class by itself. The class should be taught in the middle school
as a related arts class and be treated as an elective course (along with ar,
industrial technology, music, physical education, and home economics).
Another idea was that energy education should be taught as an option in high
school. This optional course would be offered as a science elective. The
course would either be offered as a single subject (meaning a one-semester
class) or as a course for the whole year.

Twenty-five percent thought energy education should be integrated into
existing subjects. The belief was that the educational system is already
overloaded with required courses and one more separate subject would be too

many at the junior high as well as at the high school level.
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Forty percent agreed that energy education should be taught as a unit of
instruction in the science courses. One of the beliefs was that energy education
would be boring in a course by itself. Also, the addition of another course would
be an overload to the subjects already offered.

QUESTION 17 - DO EDUCATORS HAVE A MORAL RESPONSIBILITY TO

TEACH CHILDREN ABOUT ENERGY EDUCATION?

All twenty participants agreed that our society should teach our children
about energy education. One main theme that c‘ame up over and over was
values clarification. [f the society is to teach the younger generations, it is
because the society values energy resources and respects the use of those
energy sources.

The purpose of this chapter was to present the data collected from the
twenty former participants of the Oklahoma State University Energy Awareness
Program. The data was gathered from seven males and thirteen females. This
chapter reported the findings from all twenty interviews in order to assess the
energy awareness program at Oklahoma State University.

The data from all twenty interviews will be analyzed in Chapter V and

summarized in order to answer the four research questions.



' CHAPTER V

SUMMARY, CONCLUSIONS, AND
RECOMMENDATIONS

Summary

As previously stated, the major purpose of this study was to evaluate the
Energy Awareness Program at Oklahoma State University by assessing the
participants' personal attitudes and the ways in which their attitudes and actions
changed as a result of the program. The major research questions which
guided this study were: (1) what influence did the energy program have on the
participants’ présent energy consumption behavior, if any? (2) what areas have
changed in the participants’ personal life because of something presented in
the energy program? Can the participants give examples of such? (3) is there
any difference in the participants' energy units after attending the energy
program, and before the energy program? and (4) did the participants perceive
the energy awareness program to direct awareness to all grade levels of the
curriculum? |

Each question contained in the interviews will be analyzed and
summarized by presenting the findings of those interviews.

After sum:marizing the seventeen interview questions, recommendations
for future considerations will be given. These recommendations arise from the

themes that evgolved from the interviews.
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Conclusions

Question 1 - WHAT INTERESTED THE PARTICIPANTS IN ATTENDING
THE ENERGYgAWARENESS PROGRAM. - Three main themes came from the
first question: :professional development, being recommended by someone
who had previéusly taken the energy progfafn, and that the energy program
was a good course to obtain recertification points from the state of Oklahoma in
science education.

Question 2 - WHY THE PARTICIPANTS ATTENDED THE ENERGY
AWARENESS PROGRAM. - Three main concerns surfaced: a better foundation
in energy education, maintaining certification, and a genuine interest in
conservation. .

Question 3 - IF ENERGY CONSERVATION HAS ALWAYS BEEN A
PERSONAL CCNCERN OF THE PARTICIPANTS. - For 70 percent of those
interviewed, ehergy conservation was a personal concern. "Family values,”
“family ethics,"f and "family concerns" were words used to describe how the
participants felt about conservation. The main thrust behind conservation of
energy was saving money and secondly saving energy.

Question 4 - THE INFLUENCE THE ENERGY AWARENESS PROGRAM
HAD ON THE PARTICIPANTS' PRESENT ENERGY CONSUMPTION
BEHAVIOR, lF ANY. - For 60 percent of those interviewed, the energy program
did not cause a reduction of personal consumption. A change in personal
consumption behavior was reported by 40 percent of those being interviewed.
Those pe.rsonél changes included recycling, fewer trips in the car, and making
conscious effoﬁs to keep the lights off and the thermostat a lower settings in the

home.
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Question 5 - THE AREAS IN WHICH THE PARTICIPANTS' PERSONAL
LIVES THAT CfHANGED BECAUSE OF SOMETHING PRESENTED IN THE
ENERGY AWARENESS PROGRAM AND SPECIFIC INSTANCES OF SUCH. -
Seventy-five percent of those interviewed stated there was a change in their
personal life ag a direct result of the energy awareness program. Five percent
quit heating théir homes with wood; 10 percent put more insulation in their
homes; recycling was started by 15 percent; 15 percent replaced door and
window systems in their homes; 10 percent changed to or added efficient
central cooling and heating systems in their homes; and 10 percent installed
PEAK usage devices in their homes.

Question 6 - IF PARTICIPANTS HAD TAUGHT A UNIT OF INSTRUCTION
ON ENERGY EDUCATION BEFORE ATTENDING THE ENERGY AWARENESS
PROGRAM,_SINCE TAKING THE ENERGY AWARENESS PROGRAM, AND
WHETHER THERE WERE ANY DIFFERENCES IN THE ENERGY UNITS
AFTER ATTEN?DING THE ENERGY AWARENESS PROGRAM, COMPARED TO
THOSE BEFORE ATTENDING THE ENERGY AWARENESS PROGRAM, IN
CONTENT, TH%E NUMBER OF ENERGY SUBJECTS, AND THE DEPTH OF
THOSE SUBJECTS. IF SO, WHAT DID THE PARTICIPANTS DO
DIFFERENTLY. - Fifty-five percent of the respondents said they did teach a unit
of energy edudation before they attended the energy awareness program.

Question 6 (a) - Seventy-five percent of those interviewed reported they
had taught an @anergy education unit since taking the energy awareness
program. |

Question 6 (b & c) - The respondents reported that after attending the
energy prograr% their confidence was higher in the energy field, experiences

and informatior§1 gained helped them supplement their textbooks, they spent
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more time on the subject of energy education, and their depth of knowledge
was greater and more detailed.

Question 7 - IF PARTICIPANTS IMPLEMENTED ANY OF THE ENERGY
ACTIVITIES PF%ESENTED IN THE PROGRAM INTO THEIR CLASSROOMS. -
Seventy perceng't of those interviewed reported they did in fact use the activities
that were presénted in the energy program.

Question 8 - IF THE PARTICIPANTS USE ENERGY EDUCATION
CONCEPTS THROUGHOUT THE SCHOOL YEAR, AND WHAT SUBJECTS
THEY PRESENT ENERGY CONCEPTS IN (I.E. JUST IN SCIENCE, ORIN
OTHER SUBJECTS AS WELL). - Ten percent of those interviewed said they
tried to implement and use energy education concepts throughout the entire
school year.

Question 8 (a) - Participants use energy education concepts in social
studies, reading, math, creative writing, writing classes. English, journalism,
family living, life skills, world culture, and American government.

Question 9 - WHETHER THE PARTICIPANTS USED THE RESOURCES
OF THE ENERGY AWARENESS PROGRAM IN THEIR CLASSROOM
TEACHINGS (BOOKS, PAMPHLETS, ETC.). - Eighty percent of the participants
used the resources of the energy awareness program in their classrooms at
school.

Question 10 - WHETHER THE PARTICIPANTS HAVE TAKEN ANY FIELD
TRIPS RELATED TO THE SUBJECT OF ENERGY EDUCATION SINCE THE
ENERGY AWARENESS PROGRAM. - Forty-five percent of the former
participants had taken students on field trips that concerned energy education.

Question 11 - WHETHER THE PARTICIPANTS INVITED A RESOURCE
PERSON TO THEIR CLASSROOMS FOR DEMONSTRATIONS, LECTURES,
DISCUSSIONS, ETC. SINCE THE ENERGY AWARENESS PROGRAM. - Forty-
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five percent of the former participants had invited a resource person into their
classrooms to fdiscuss various topics in energy education.

Question 12 - SINCE THE ENERGY AWARENESS PROGRAM, WHETHER
THE PARTICIF’ANTS HELPED OTHER TEACHERS WITH THE SUBJECT OF
ENERGY EDUCATION SINCE THE ENERGY AWARENESS PROGRAM. -
Seventy perceht of the participants had helped at least one other faculty
member with rﬁaterials and lessons obtained in the energy awareness program
at Oklahoma State University.

Question 13 - WHETHER THE PARTICIPANTS BELIEVE THAT THE
ENERGY AWARENESS PROGRAM DIRECTED AWARENESS TO ALL GRADE
LEVELS OF THE CURRICULUM. - Eighty-five percent of the participants
interviewed stated they thought the energy program did promote energy
awareness to all grade levels, first grade through twelfth grade.

Question 14 - THE PARTICIPANTS OVERALL IMPRESSION OF THE
ENERGY AWARENESS PROGRAM. - The overall impression of the energy
awéreness program was excellent. Many positive and constructive remarks
were made. |

Question 1 5 - THE ONE ASPECT OF THE ENERGY AWARENESS
PROGRAM THAT THE PARTICIPANT WOULD CHANGE AND WHY. - More
hands-on activ?ities were suggested along with more time for the participants to
demonstrate vgrious activities. It was also suggested that the energy program
be offered in féur groups with four to five teachers in each group. Each group
would consist of primary, elementary, middle and high schools.

Question ‘16 - WHETHER THE PARTICIPANTS BELIEVE ENERGY
EDUCATION SHOULD BE TAUGHT AS A SUBJECT BY ITSELF OR AS PART
OF AN OVERALL SCIENCE COURSE. - Thirty-five percent thought energy

education shohld be taught as a class by itself, 25 percent thought energy



97

|
education should be integrated into subjects already being taught, and 40

percent thought that energy education should be taught as a unit in an existing
science coursej. _

Question ﬁ? WHETHER EDUCATORS HAVE A MORAL
RESPONSIB!LITY TO TEACH CHILDREN ABOUT ENERGY EDUCATION. -
One hundred percent of the respondents agreed that educators should teach
children about ;energy education. Values clarification was noted by the
participants. If the societies of the world respect the energy resources the earth
has, they will ebucate the younger generations to respect those resources.

This stud)} was undertaken to determine answers to the following research
questions: |

1. Whatiinfluence did the energy awareness program have on the
partic;ipants' present energy consumption behaviors?

2. What%areas have changed in the participants' personal life because of
something presented in the energy awareness program?

3. Was there any difference in the participants’ energy units after
attending the energy awareness program than before the energy
awareness program?

4. Did tHe participants perceive the energy awareness program to direct
awareness to all grade levels of the curriculum?

Based on the findings of this study, only 40 percent of those interviewed
stated that the%energy awareness program had an effect on their energy
consumption behaviors. Even though 60 percent stated no change in
consumption b?ehaviors, they reported being much more aware after the energy
program than Pefore.

Based on}the findings of this study, 75 percent of those interviewed said

they have made changes in their personal life and that it was a direct result of
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the energy awareness program at Oklahoma State University. Twenty-five

percent of those interviewed stated they have done nothing in their personal

lives because gf the Oklahoma State University Energy Awareness Program.

Based on &he findings of this study, participants noted several changes in
their classroom behaviors concerning enérgy education. The teachers'
confidence was? heightened, the time allotted for energy-related units was
increased, the ?epth of their knowledge about energy-related subjects was
greater, they hejld more energy materials to supplement the textbook, and they
believed their personal knowledge base was broadened.

Based on ithe findings of this study, 85 percent felt the energy awareness

program did, in%fact, direct awareness to all areas of the curriculum.

Recommendations

The following recommendations are based on the interviews conducted
with twenty forr?ner participants in the Oklahoma State University Energy
Awareness Probram for the years 1976 through 1989. These recommendations
are based on tﬁe results of the interviews and the perception of the interviewer.

1. A Iargéar sample size should be used in future studies of the Energy
Awarejness Program at Oklahoma State University.

2. Studieﬁs such as this one which further educate the teachers in
Oklahé;ma about the energy concerns that face our state, nation, and
world should be continued.

3. The fufnding to continue this energy program should be increased.

4. The energy program should be divided into four groups: primary

|
teachérs, elementary teachers, middle school teachers, and high

|
schoo| teachers.
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5. Teachers should present mini-lessons and show how they integrate a

hands‘-on activity with the objective of the lesson.

6. Numejrous "make and take" activities that teachers can make at the
energfy program and take to the classroom to use in explaining various
energy concepts should be part of the program.

7. The ir%n‘ormation and presentations should correlate with the four
groups of participants: primary, elementary, middle, and high school,
with sjpecific activities for each group.

With the above findings, this researcher hopes the energy awareness

program cont'injues to be a success with educators throughout the state of

Oklahoma.
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