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ABSTRACT

The purpose of this study was to determine where industrial arts/
technology education instructors in the state of Montana discovered the
technology learning activities that they utilized during the 1988-89 school
year. A questionnaire was developed asking the instructors to identify their
level of awareness for selected technology learning activities, and to identify
the source of information that led to their awareness. The questionnaire was
pilot tested by a sample of the target population. A response rate of 71.8%
was obtained from a population of 241 Montana technology education
teachers.
The major conclusions indicated by survey results were: (1) Access to
a variety of books and magazines was important in the early stages of the
respondents’ transition from industrial arts to technology education;
(2) colleges and universities are very important in the adaptation of technol¬
ogy learning activities, providing needed information and guidance; and
(3) at the implementation level, instructors will develop technology learning
activities for their own specific use if they are provided a variety of informa¬
tional sources.
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CHAPTER 1
INTRODUCTION
In recent years there has been a push for stronger emphasis on
technology education in our public schools (Annison, 1983). Some states,
such as New York, have mandated technology education as part of their
basic curriculum. Some of this thrust is a result of findings based on recent
popular studies in the area of education. Several studies, including one
released by The National Commission on Excellence in Education (1983)
entitled A Nation at Risk, have focused public attention on the school system
to a greater extent than any other time in the past 25 years. Public percep¬
tion has been that the school systems are not doing an adequate job in
preparing students for today’s technological society.
The push for technology education did not originate with these studies,
however.

Since the mid-1970s there has been a massive thrust toward

technology education from within education itself, particularly from the
industrial arts area. This area of education, formerly devoted to vocational
education activities, has stepped into the vacuum created in the public
schools by the rapid advancement of technology. Building from early writings
(for example, Warner, 1947) to the current flood of program changes and
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curriculum development, it is obvious that most industrial arts departments
located within colleges and universities embrace the concept of technology
education.
Implementation of a program at the university level and implementation
at the secondary level are two different matters. While the instructors at the
university level have generally accepted the change to technology education,
this process is just beginning at the secondary level. Secondary teachers
must first be convinced of the value of technology education. Many of these
instructors are quite comfortable with maintaining their current industrial arts
programs. They see a great deal of value in teaching hands-on activities and
vocational skills and prefer not to abandon their area of expertise for some
unknown without due consideration.

These considerations include such

factors as the perceived value, amount of extra work for the instructor,
rewards (both monetary and other), as well as acceptance and support by
administration, community, parents, and students. All of these factors play
a part in the difficulty of convincing secondary industrial arts teachers of the
value of implementing change in their local programs.
Secondly, instructors must have access to the tools that will enable them
to implement the change from industrial arts (IA) to technology education
(TE). One of these tools is the technology learning activity, or TLA. In some
schools, TLAs are being used to bridge the gap in technology literacy.
Although the TLA can be a unique teaching tool, its utilization does require
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information and commitment on the part of the instructor. In Montana, this
presents some problems. Because of the size of the state, some schools are
geographically isolated. For example, Broadus, located in the southeastern
corner of the state, is 90 miles from the next nearest public high school. It is
300 miles from the university that provides training to technology education
instructors. Industrial arts instructors in many other geographic areas face
similar difficulties. Rural schools, tight budgets, overworked staff, and long
distances from helpful resources all contribute to the problem of disseminat¬
ing information to the schools and to the schools’ communications with the
university system.
Many of these problems could be eliminated if the information needed
to assist in the transition from IA to TE could be identified, and if the financial
resources, time, and effort could be concentrated on those activities which
contribute most to the implementation of the change from industrial arts to
technology education.

Statement of the Problem

The purpose of this study was two-fold: (1) to determine the information
sources from which industrial arts/technology education instructors in the
state of Montana discovered the technology learning activities they utilized in
their programs during the 1988-89 school year, and (2) to identify the
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information gathering process those instructors moved through as they made
the transition from industrial arts to technology education.

Objectives

This study examined the process by which industrial arts/technology
/

education instructors implement technology learning activities into their
instruction. This was accomplished by applying the following objectives:
(1) Identify which technology learning activities are being used by instruc¬
tors.
(2) Identify technology learning activities that are being considered for use
by instructors.
(3) Identify the informational process by which instructors using technology
learning activities move from discovery to implementation.
(4) Determine the level of commitment to technology education that
Montana industrial arts/technology education instructors had during the
1988-89 school year.

Need for the Study

Currently there is a pronounced gap in education between what should
be taught and what is being taught. Nowhere is that gap larger than in the
area of technological literacy. The disparity between what is being taught and
what should be taught continues to grow (DeVore, 1980). Because of this
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difference, our schools are producing technologically illiterate graduates
(Heyer, 1983). This is in direct conflict with the purpose of education, that is,
to adequately prepare our youth so that they can assume a constructive role
in a changing world. If technology is to be effectively taught at the secondary
level, then the information being made available to secondary instructors must
be utilized. A review of related literature revealed that no studies have been
conducted that specifically address how instructors are making use of the
available technology education materials.
One of the major concerns of technology education is that the vast
amount of work being done in developing technology learning activities may
be wasted if instructors in the field are not utilizing the information. There is
a definite need to determine how technology information is disseminated to
industrial arts/technology education instructors in the state of Montana. Once
this process has been identified, monies spent on disseminating technology
education information can be used much more effectively by channeling
financial resources into the areas which are most productive.

Assumptions

This study was conducted based on the following assumptions:
(1)

Instructor utilization of a technology learning activity is the end result of
some type of dissemination process.
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(2) Montana technology education teachers are implementing technology
learning activities into their local curriculums.
(3) Instructors will be able to identify the source of the technology learning
activities they are currently utilizing.

Limitations

The following limitations apply to this study:
(1) The research measured the utilization and source of technology learning
activities, but the programs themselves were not evaluated.
(2) Respondents were limited to industrial arts, trades and industries, and
technology education instructors from the state of Montana.

Definition of Terms

The following terms are defined for the purpose of this study in order to
minimize misunderstandings:
(1) Technology ~ "The study of the creation and utilization of adaptive
means, including tools, machines, materials, techniques, and technical
systems, and the relation of the behavior of these elements and systems
to human beings, society, and the civilization process" (DeVore, 1980,
p. xi).
(2) Technology education - "An integrating discipline designed to develop
technological literacy as part of all students’ fundamental education,
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through the study of past, present, and future technological systems;
their resources, processes, and impacts on society" (Rolette, personal
communication, 1988).
(3) Technical - "Having to do with the body of specific skills, knowledge,
and procedures associated with a particular area of technology" (Rolette,
personal communication 1988).
(4) Technical education ~ "The teaching of a skill-specific body of knowl¬
edge associated with a particular area of technology" (Rolette, personal
communication, 1988).
(5) Technology learning activity (TLA) - "An activity-based educational unit
that covers any part of the area of technology education.

These

activities do not have to have been developed just for technology
education, but could be from any source" (Rolette, personal communica¬
tion, 1988).
(6) Industrial arts/technology education - "An interim label for technology
education during the transition period from industrial arts to technology
education" (Rolette, personal communication, 1988).
(7) Technological literacy - "A continuum of ability to: safely use technolo¬
gy to solve problems; choose appropriate technological resources and
processes; assess personal, social, and environmental impacts of
technology; understand technological concepts; comprehend technical
terminology;

evaluate

socio-technological

issues;

identify

viable
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technological career opportunities, employ mathematics and science
concepts" (Rolette, personal communication, 1988).
(8) Low technology TLAs - Technology learning activities that could be
taught as part of a normal industrial arts classroom, and do not
necessarily reflect a commitment to technology education on the part of
the instructor.
(9) High technology TLAs ~ Technology learning activities that, because of
their nature, would not be taught except in a technology education
classroom, and require some degree of commitment on the part of the
instructor for implementation.
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CHAPTER 2

REVIEW OF RELATED LITERATURE

Introduction

This chapter presents a review of literature and research pertinent to the
objectives of this study.

A short history of the technology education

movement is developed, as well as a rationale for the change from industrial
arts to technology education. The educational theory behind the development
of technology learning activities (TLAs) and the process of individual
acceptance of chance are also examined.

History of the Technology
Education Movement

The technology education movement has its roots in the rapid advance¬
ment of technology during and after World War II. This was first documented
in 1947 by W.E. Warner of Ohio State University.

In a paper entitled "A

Curriculum to Reflect Technology," Warner wrote:
Today’s economy has become highly technological since
the turn of the century, wherein it has actually multiplied
more than thirty-six times.
The resulting complex of
production and consumption, not to mention the education¬
al adjustments involved, have become literally cataclysmic,
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so it is mandatory for us to keep pace. (Warner, 1947,
P- 5)
Warner (1947, p. 5) also suggested that "the important thing on which we ail
agree is the critical need for industrial arts to reflect the technology . ..
The second push for technology education came with the launch by the
Soviets of the first satellite.

In the rush that followed, the definition of

technology education emphasized more and stronger math and science
classes. It wasn’t until the 1960s that it was understood that technological
literacy was not the same as more math and science, and that the study of
science did not make students technologically literate. This was acknow¬
ledged by the Governor of Alabama in "Time for Results: The Governors’ 1991
Report on Education":
During the first wave of reforms, states did what was
easiest for them to do and used the policy tools most
readily available. Some lengthened the school day and the
school year, some raised admission requirements at
colleges and universities, and most raised graduation
requirements, particularly in mathematics and science. As
gratifying as all this activity may be, it is clear that a second
wave of reform is needed; the concerns that touched off
the first round have intensified, and strong barriers to
change remain. The Carnegie Forum on Education and the
Economy recently warned that the world economy is in the
midst of a ‘profound transformation, one that demands a
new understanding of the education standards necessary
to create a high-wage work force that can compete in a
global economy.’ Mathematics and science education
must not simply become more widely available and techni¬
cally enriched. They must also be embedded in a broader
education about the ethical, moral, and social implications
of technology. In some ways our technological expertise
already exceeds our capacity to deal with its moral implica¬
tions. To create a new generation of scientists ill-prepared
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to make morally complex social decisions would not be in
the best interest of the country. ("Time for Results . . .
1987, p. 15)
Technology has altered not only our surroundings, but each of us as
individuals as well. This concept was expressed by Paul DeVore (1980) in his
book, Technology: An Introduction: "... technical change has brought about
changes in our perspective of self and others. Changes in our conception of
time, space, and distance have altered our lives, our knowledge of who we
are, why we are here, and where we are going" (p. 13).
One of the end results of the rapid advancement in technology has been
the vacuum created in education. According to DeVore’s (1980) definition,
technology is "the study of the creation and utilization of adaptive systems
including tools, machines, materials, techniques, and technical means and the
relation of the behavior of these elements and systems to humans, society,
and the civilization process" (p. 1). If DeVore’s definition of technology is
accepted, it is obvious that there is no area of education that fills the need
created by the rapid expanse of technology.

Industrial arts, in the past,

professed to be associated with the area; in reality, however, such was not
the case.
The 1960s saw an acceleration of program development. Some of these
programs were innovative and forward looking, like the Alberta Plan (Cochran,
1970).

Others were simply new names for old programs, with little new

innovation, such as the American Industry Project (Householder, 1972). Some
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were even a step backwards, away from any technological base, such as the
Crafts as a Vocation Plan (Cochran, 1970). According to Robert S. Swanson
(1965), the contemporary (1960s) approaches to industrial arts could be
assigned to four categories: occupational family plans, integrative programs,
interpretation of industry programs, and technology oriented plans. All in all,
at least 20 major programs were funded by state, federal, or private dollars
during the 1960s. As Cochran (1970) stated, "If one phrase could be used
to characterize the shifts in industrial education during the sixties, it would be
‘to make education relevant’ - relevant in the sense of content, teaching
methods, and in relation to the technological society" (p. 14).
It is clear from these writings that many in the area of industrial arts
recognized the need for change. What was not clear was the final direction
the industrial arts curriculum should take.
Several prominent, forward-looking industrial arts educators, such as
Myron Bender, M. James Benson, Paul DeVore, and others, moved to fill the
vacuum present in education with a modification of the industrial arts
curriculum.

One of the results of this effort was the name change from

industrial arts to technology education.

Another was the Jackson’s Mill

Curriculum Theory (Hales and Snyder, 1981), which stated:
In coping with the problems of human existence, people
have created societies that are diverse and complex.
Therefore, the institution of education has been established
as a societal process with the goal of understanding and
enhancing human potential. The educational system is
charged with the responsibility of preparing children to
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assume a constructive role in a changing world. The
various disciplines within the educational system are
established around a body of knowledge which has
purpose for the learner. This purpose is expected to be
learned, assimilated, and transmitted into purposeful activity
by the learner demonstrating his/her ability to contribute to
and participate effectively in society, (p. 1)
Thus has the rationale for change from industrial arts to technology
education developed. Many of the leaders in the field recognized this and set
out to change the field of industrial arts to better meet the needs of students.
The vision of change was shared not only by many in the field of industrial
arts, but by many from outside education as well.

One group of forward-

looking individuals, labeled futurists, saw what was needed and encouraged
change to better meet society’s needs.

Futurists such as Toffler (1971),

Naisbitt (1982), and Annison (1983) encouraged change through their
writings.

Annison (1983), dramatically underscoring the need for change,

stated:
Each of you is part of a profession that built a society that
got us through the depression and two world wars. You
addressed the questions of quality, focusing on the ability
to build a society in which every person can be healthy.
The American educational system focused on the funda¬
mental questions of human decency, the quality of life, the
elimination of racism, inhumanity, and tried to build a
society in which it was possible for us to understand and
care about one another in addition to building a genera¬
tion that was trained, employable, and cared about one
another. All of you built that system.
Now you are out of step with what this country needs.
Either you will use the same energy, commitment, and
belief to rebuild that institution so it again meets society’s
needs, or the society will find other ways to do it. The
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opportunity is clear, compelling, and there. It is going to
come down not to what ‘they’ do, but to what each of you
individually decides you will or won’t commit to make the
changes that are necessary, (p. 10)
At a level closer to home, Dr. John Kohl et al. (1983), in a Montana State
University paper dealing with critical issues in technology, wrote:
It is abundantly clear that the role of public education in
our state [Montana] and nation must shift dramatically from
one in which youth are taught basic skills to prepare for
entry into the labor market to a system in which all citizens
are educated broadly for life, work and full participation in
the information oriented society of the future, (pp. 1-2)
Under this kind of pressure, both from within industrial arts/technology
education and from without, it is clear that a commitment to technology
education is vital to the profession as well as good for all of education.

Technology Learning Activities

One of the unique educational tools to come out of the curriculum theory
and development work that occurred during the shift to technology education
has been the technology learning activity (TLA). TLAs are activity modules
that are designed to enhance technological literacy, provide cross-curricular
reinforcement, and are applied with a hands-on approach. They are based
on the idea that students learn best when they are actively involved in doing
something.
TLAs have their roots in the beginning of the change from industrial arts
(IA) to technology education (TE).

Initially, the TLA was designed as an
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activity to reinforce some concept from industry. An example would be the
construction of several types of trussed rafters to scale, then testing them for
strength.

Over time, as the influence of technology education grew, the

activities were changed to include math and science principles.

But more

importantly, the emphasis shifted from construction to attempting to achieve
an understanding of the technology behind the project.
Indiana’s Ball State University has been a leader in the development of
TLAs. That institution has compiled several hundred activities for each of the
four cluster areas of communications, transportation, construction, and
manufacturing.

Other institutions have followed suite, and today there are

multitudes of technology learning activities available.

Even private entities,

such as the Mid-America Vocational Curriculum Consortium, have contributed
to the pool of TLAs.

An instructor who is interested in increasing the

technological content of his or her program should have little trouble finding
a myriad of activities from which to choose.
The rationale behind the technology learning activity has its roots in the
fundamental philosophical difference between technology education and
industrial arts.

This fundamental difference is best illustrated by Daiber

(1988), in the Council on Technology Education Yearbook, who stated:
It must be understood that prior to the transition from
industrial arts to technology education the nature of
learning in many of these traditional programs emphasized
technical skill development. The learning that took place
was often competency-based technical training.
The
development of technology education shifted the emphasis
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of the classroom subject matter from technical training to
enhancing students’ technological literacy. This implies
that technology education should become capable of
answering the following questions:
1. How do people develop new technology?
2. How do various forms of technology work?
3. How can people use technology most appropriately in
today’s world?
4. How does the rapid growth of technology affect
people?
5. What technology assessment is needed to control new
technology for a safe future? (p. 171)
This fundamental change In philosophy had a profound effect on
teaching strategy and direction.

These changes can be understood by

observing how students learn. According to Bloom et al. (1956), educational
learning can be divided into three domains:

the cognitive domain, the

affective domain, and the psychomotor domain (refer to Appendix F). The
cognitive domain involves the development of intellectual skills and abilities;
the affective domain is concerned with attitudes, values, and feelings; and the
psychomotor domain deals with the development of motor skills.
cognitive domain is further subdivided into a hierarchy of learning.
(1988) explained how the three domains affect learning:
In the classroom most information that is learned begins in
the cognitive domain and is then transferred to the psycho¬
motor domain and/or the affective domain. This means
that if any psychomotor activity is to be done correctly,
cognitive information must first be learned. Also, attitudes
can be better developed in the students’ minds if a solid
cognitive base is learned first. There is also a relationship
between the psychomotor and affective domains. One
domain will aid the other in its development. This means

The
Kemp
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that psychomotor skills developed in the laboratory may
assist in the development of desirable attributes in the
affective domain, (p. 25)
Kemp (1988) also demonstrated the importance of the hierarchy of learning
in the cognitive domain:
One very important part of understanding the cognitive
domain is that each of the categories listed is stated as an
important part of the total hierarchy. This means that the
lower categories must be completed before going further
up the hierarchy. These may be considered stepping
stones to higher learning levels. For example, information
at the knowledge level must be given before the student
can move on to the comprehension level. This continues
to the highest level of learning, which is evaluation. The
evaluation level can only be reached in technology educa¬
tion programs after the other five levels have been intro¬
duced.
One major emphasis when teaching technology education
is to design teaching strategies that allow the student to
move up the ladder as far as possible. Too often in the
past, students were never encouraged to work at the
higher levels of synthesis and evaluation, (p. 26)
The technology learning activity is an outgrowth of technology educa¬
tion’s attempt to teach higher order learning skills. A quality TLA will include
learning in all three domains, as well as most of the levels in the hierarchy of
learning. The learning experience also transcends educational boundaries
into math, science, or other disciplines.

For example, a TLA on bridge

building may be structured in the following sequence. Basic terminology of
bridge parts, types of bridges, tension, and compression would cover the
lower levels of the cognitive domain. Designing and building some type of
bridge would cover the mid-levels of the cognitive domain, as well as the
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psychomotor domain. Testing and evaluating the bridge design could cover
the upper levels of the cognitive domain.

A class discussion on the

environmental and social impacts of the bridge would be encompassed by
the affective domain. Thus, the entire spectrum of learning is covered by one
simple activity. Math, science, and other school subjects would have been
integrated through the necessity of calculations and discussions on tension
and compression of bridge members. Everything taught in the school has
been integrated into one package, the technology learning activity.

Change Process

The process of change within individual teachers is well understood.
How they accept new ideas or innovations was documented by Hale et al.
(1973) in their Concerns-Based Adoption Model. Their research has shown
that all individuals or groups will follow the same steps in adapting to any
change, and will fall into one of seven categories concerning any innovation.
Figure 1 presents the stages of concern about innovation. An example
of the levels of use concept, adapted for technology learning activities, is
shown in Figure 2.

19

6

Refocusing: The focus is on exploration of more
universal benefits from the innovation, including the
possibility of major changes or replacement with a
more powerful alternative.

5

Collaboration: The focus is on coordination and
cooperation with other regarding use of the innova¬
tion.

4

Consequence: Attention focuses on impact of the
innovation on students in the teacher’s immediate
sphere of influence. The focus is on relevance of
the innovation for students, and evaluation of stu¬
dent outcomes, including performance and compe¬
tencies, and changes needed to increase student
outcomes.

3

Management: Attention is focused on the process¬
es and tasks of using the innovation and the best
use of information and resources.

2

Personal: Individual is uncertain about the
demands of the innovation, his/her role with the
innovation. This includes analysis of his/her role in
relation to the reward structure of the organization,
decision making, and consideration of potential
conflicts with existing structures or personal commit¬
ment.

1

Informational: A general awareness of the innova¬
tion and interest in learning more detail about it is
indicated. The person seems unworried about him¬
self/herself in relation to the innovation.

0

Awareness: Little concern about or involvement
with innovation is indicated.

IMPACT

TASK

SELF

UNRELATED

(Source: Hale et al., 1973.)

Figure 1. Stages of concern about the innovation.
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LEVEL OF USE

BEHAVIORAL INDICES OF LEVEL

RENEWAL

The teacher is seeking more effective alternatives to
the established use of technology learning activities.

INTEGRATION

The teacher is making deliberate efforts to coordinate
with others in using technology learning activities.

REFINEMENT

The teacher is making changes to increase outcome.

ROUTINE

The teacher is making few or no changes and has an
established pattern of use.

MECHANICAL USE

The teacher is using technology learning activities in a
poorly coordinated manner and is making user-orient¬
ed changes.

PREPARATION

The teacher is preparing to use technology learning
activities.

ORIENTATION

The teacher is seeking out information about technol¬
ogy learning activities.

NONUSE

No action is being taken with respect to technology
learning activities.

(Source: Adapted from More, 1981.)

Figure 2. Levels of use for technology learning activities: typical
behaviors.
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The curriculum of industrial arts/technology education is in a transition
period, and so are the instructors who have been teaching in this area. It is
important to recognize this and to be positioned to help those individuals in
the change process to grow. This can best be done by identifying where
they are in the change process and using that knowledge to facilitate the
change.
An example of a group moving through the change process would be
the respondents to the survey instrument utilized for this study. As industrial
arts makes the transition to technology education, the individuals within that
group have been, and continue to be, confronted with change.
Categories of concern can be directly tied to the amount or level of use
for a particular innovation. Technology education is no different. As industrial
arts teachers become aware of technology education, they begin the change
process, moving from a simple awareness to refocusing, following the sevenstep process presented in the Concerns-Based Adoption Model.
The Concerns-Based Adoption Model. .. offers a unique
approach to the study of change by focusing on the needs
of individuals and describing their growth over time. Thus,
this conceptual framework is useful in understanding,
monitoring, and facilitating change in the individual person.
(More, 1981, p. 2)
At any one time, technology education teachers as a group are spread
throughout the spectrum of change. It is important for teacher educators to
recognize where each individual is in the change process in order to best
meet that person’s present needs.
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If a TLA Is thought of as an innovation, then it can be used by a
researcher to chart the progress of an individual over time. This concept,
referred to as "Levels of Use," was explained by More (1981):
A second concept which provides a basis for designing
relevant learning activities, inservice, or staff development
programs is Levels of Use. This dimension describes how
performance changes as the individual becomes more
familiar with an innovation and more skillful in using it.
Eight distinct Levels of Use have been identified. ... In
general, individuals first ‘orient’ themselves to the innova¬
tion.
Usually, they begin to use an innovation at a
‘mechanical’ level, i.e., planning is short-term, and organi¬
zation and coordination of the innovation are disjointed. As
experience increases, innovation use becomes routine, and
eventually it may be refined. At the three refinement levels,
changes are made in the individual’s use based on formal
and informal assessments of students’ needs, (pp. 7-8)
The staff at Montana State University first started discussing a transition
from industrial arts to technology education almost 10 years ago, during the
instructor workshops that were being held around the state.

For several

years the staff were confronted with hostile, angry audiences, and many harsh
words were directed at them. This researcher is even guilty of uttering some
of those words. The instructors in the state did not want change, but those
initial meetings served the purpose of laying the groundwork for the
necessary transition.

An examination of Figure 1 shows that while much

hostility was initially expressed, those in opposition to the change had already
moved to the second stage of concern.

As time went by, most of the

instructors involved progressed further through the change process.
However, even today, there are those who are just starting to move up

23
through the stages of concern, and workshops conducted around the state
are still scenes of lively debate.
One major step forward was the development of the Planning Guide for
Montana Industrial Education/Technoloay Programs (Polette, 1985).

The

guide, a joint development by Montana State University and the Montana
State Office of Public Instruction, charted a course to be followed by
instructors and administrators around the state.

A second major step in

facilitating the transition to technology education was the funding of
technology education programs through the Montana Office of Public
Instruction in the spring of 1990.

Summary

The history of education has been accentuated by change. Few areas
offer a better example of change than industrial arts/technology education.
From its beginning in manual training, through manual arts and industrial arts,
the field has continued to develop, expand, and change. The current move
to technology education is over 40 years old, with its roots in the writings of
W.E. Warner (1947). One of the learning tools to come out of the transition
from industrial arts to technology education has been the technology learning
activity (TLA). TLAs are activity-based modules that are designed to enhance
technological literacy, provide cross-curricular reinforcement, and are applied
with a hands-on approach. They are based on the premise that students

24
learn best when they are actively involved in doing something. The emphasis
of the TLA is to attempt to achieve an understanding of the technology that
runs our society. The change from industrial arts to technology education
has caused great concern among those involved. Presently, all individuals
involved are at some stage of the change process.

That stage can be

identified by comparing their actions with a model (More, 1981).

An

instructor’s use of TLAs can be tied to Hore’s Concerns-Based Adoption
Model. The use or nonuse of TLAs can also be utilized to identify areas of
concern for the continued development of technology education.
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CHAPTER 3

PROCEDURES AND METHODS

Introduction

This chapter provides background information on the procedure which
was followed in this study.

The methodology of the study involved data

collection from the total population of Montana secondary industrial
arts/technology education teachers. The survey research method was utilized
in conducting this study.

Within this descriptive research framework, the

project was organized into four phases: (1) survey development, (2) survey
delivery, (3) synthesis of data (presented in Chapter 4), and (4) reporting of
results (presented in Chapter 5).
It is anticipated that the results of this study will be useful to colleges
and universities and State Offices of Public Instruction in their efforts to
provide effective assistance to teachers in the field.

Survey Development Phase

Procedures in the survey development phase were directed toward
developing a survey instrument that would provide data to meet the research
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objectives.

The parameters of the survey population were established by

defining the population as any teacher in any Montana secondary school who
taught industrial arts/technology education.
Once the study population was identified, a list of all members of the
population was obtained from the State Office of Public Instruction. A review
of that list revealed 241 instructors meeting the population parameters. The
entire population was selected for the survey.
The survey questionnaire consisted of two sections. The first section
contained seven demographic questions designed to assist in the analysis of
data. These demographic questions included the following: number of years
taught, size of school, size of classes, budget, administrative support, classes
taught, and grade levels taught (refer to survey instrument, Appendix C). The
intent of these questions was to determine if any limiting factors to the
implementation of technology learning activities could be found, or if certain
teaching situations were more conducive to implementing technology
education.

This first section consisted of a question with several optional

responses.

Respondents placed a checkmark in the box beside the

appropriate response.
The second section developed was the structured alternate response
form. Technology learning activities were divided into the four cluster areas
of communications, transportation, manufacturing, and construction. These
four areas were chosen because they are considered the standard cluster
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areas by many technology educators and are used In several technology
textbooks, most notably, Understanding and Using Technology, a textbook
authored by Todd et al. (1985). These four cluster areas are also used in the
Planning Guide for Montana Industrial Education/Technoloay Programs
(Polette, 1985), which combines construction and manufacturing under the
heading of "production." From each of these cluster areas, lists of possible
technology learning activities were developed. Several sources were used for
this process.

Technology textbooks, including Getting the Message: The

Technology of Communication (DuVall, 1981), Understanding and Using
Technology (Todd et al., 1985), and Technology for Tomorrow (Fales and
Kuetemeyer, 1988), were reviewed for activities. The file of TLAs produced
by the Department of Agricultural and Technology Education at Montana State
University was also utilized.

The New York middle school technology

curriculum and lists of TLAs available from other sources, including Ball State
University and the Mid-America Vocational Curriculum Consortium, were
reviewed to ensure a comprehensive sampling of the available TLA listings.
Finally, lists of TLAs from each cluster area were condensed to an appropriate
number of activities. For example, under the transportation cluster, activities
related to turbine engines, two-cycle engines, alcohol powered engines, and
all other activities dealing with engines were condensed into the single TLA
heading of engines. The final listings included between 9 and 15 of the most
appropriate and widely used TLAs from each cluster area.
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The survey respondents were asked two basic questions about each
TLA. First, they were asked if they had heard of the activity, and if so, what
was their level of use for that activity. The respondents were given a choice
of five response categories, identified by alphabet letters A through E: (A) I
have not heard of an activity in this area; (B) I have heard of an activity in this
area, but am not interested at this time; (C) I have heard of an activity in this
area, but I lack some resource such as time, money, or information; (D) I am
planning on using an activity from this area; or (E) I am currently using an
activity in this area.
The respondent circled the letter (A to E) which best represented his/her
level of knowledge about a particular activity. By ascertaining the individual
respondent’s level of use for activities in a given cluster area, the number of
instructors actually using TLAs could be determined. As a secondary benefit,
the level at which the instructor had accepted technology education could
also be determined. By comparing their ievel of use with the Concerns-Based
Adoption Model, the respondent’s level of concern for technology education
could be determined.
In the second part of the questionnaire, respondents were asked to
indicate where they got the information for a particular activity. Those at the
higher levels of usage were asked what informational source caused them to
reach their present level of usage.

Six response options were provided:
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(1) myself (l.e., respondents had developed the Information themselves),
(2) other junior or senior high school teachers, (3) colleges and universities,
(4) published curriculum guides, (5) books and magazines, or (6) commercial
vendors. Respondents were asked to circle the number (1-6) in the column
that best described their informational source. Blank areas were provided in
each cluster area for respondents to include any TLA they were using that
was not listed.
The questionnaire was reviewed for clarity and purpose by the faculty of
the Department of Agricultural and Technology Education at Montana State
University. The survey was then pretested on an eight-member sample of the
target population. The pretest sample was chosen by the researcher from
among the instructors in the state who, by their leadership, were known to
have extensive input into the change from industrial arts to technology
education at the secondary level.

The sample population was in a better

position to review the questionnaire for content because of more experience
in the area.

Two suggestions presented by the sample respondents

(Appendix D) were incorporated into the final questionnaire.

Boxes were

placed in front of the demographic questions to facilitate answers, and one
question was reworded for more clarity.
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Survey Delivery Phase

The survey instrument was mailed on March 14, 1989, to the 241
members of the population.

A cover letter (Appendix A) was included

explaining the purpose of the survey and encouraging response.

Each

questionnaire was numbered, corresponding to the number on the population
list from the Montana Office of Public Instruction.

This was done so that

respondents could be identified by the researcher and a followup request
could be mailed to those individuals who failed to respond to the initial
mailing. A statement was included in the cover letter explaining the purpose
of the number, and providing assurance that the number would not be used
to identify individual respondents.
The first mailing resulted in a return of 124 responses, or 51.4%. On
May 2, 1989, a second mailing was sent to the 117 nonrespondents, with a
different cover letter to encourage participation.

This second cover letter

(Appendix B) was sent on school letterhead. A total of 49 responses were
received as a result of the second mailing, representing an additional 20.4%
rate of return for the sample population. The cutoff date for questionnaire
return was set for June 1,1989, and no additional returns were received after
that date. For statistical purposes, a 60% response rate from the population
is considered a sufficient sample, giving the data a 95% confidence level
(Vockell, 1983, pp. 112-115). Therefore, the return of 173 questionnaires from
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the 241 mailed, or a total return rate of 71.8%, resulted in a confidence level
of 96% for this study.

Data Analysis

Analysis of data from the survey instruments concentrated on three
areas. The first focused on the demographic data and compared these data
with the number of TLAs used by each respondent.

The purpose of this

phase of the analysis was to identify any demographic characteristics that
might affect teacher implementation of technology education. Data related to
this area are presented in Tables 2 through 7 (Chapter 4). The second area
of analysis was column one of the questionnaire, which was concerned with
the level of use of activities within each cluster area. The purpose of this
analysis was to determine the level of concern for technology education
expressed by each of the respondents.

This was accomplished by first

computing the number of TLAs each respondent used. It was assumed that,
in general, the more TLAs a respondent used, the more that respondent had
"bought into" technology education.
Second, the TLAs were divided into areas of either high or low
technology. An area of low technology was identified as an activity that could
be taught under a traditional industrial arts program, with little change or
commitment on the part of the instructor.

High technology activities were

identified as activities that required a major commitment by the respondent
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to implement that activity. Data from these areas are presented in Table 9
(Chapter 4).
The third and final area of analysis involved correlating the level of use
of an activity with the respondent’s indicated information source. These data
allowed the researcher to identify the areas of information gathering important
to each level of use. Relevant data are presented in Tables 10 through 14
(Chapter 4).
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CHAPTER 4

PRESENTATION OF DATA

The population involved in this study was comprised of all industrial arts/
technology education teachers in the state of Montana. A survey question¬
naire was mailed to each of the 241 IA/TE secondary educators in the state
of Montana. The results of this study are presented in the following sections:
(1) survey returns, (2) demographic data, and (3) use of TLAs.

Survey Returns

As shown by the data in Table 1, of the 241 questionnaires mailed, a
total of 173 were returned. This gave a response return rate of 71.8%, which
provided a data confidence level of 96%.

Table 1. Survey instrument returns.
No.
Mailed

No.
Returns

No. Usable
Returns

1st mailing

241

124

124

51.4

2nd mailing

117

49

43

20.4

173

167

71.8

Description

Total

% of
Return
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Demographic Data

Six demographic data questions were asked on the survey instrument,
and the average number of TLAs utilized by each respondent was then
correlated to each of the demographic data questions.

Only respondents

who utilized at least one TLA have been included in the data presented in the
tables.

Other respondents either did not fill in the demographic data or

indicated no use of TLAs. The results of the demographic data questions are
presented in Tables 2 through 7.

Table 2. Relationship between annual department operations budget and
number of TLAs used.
Operations
Budget

No. of
Responses

% of
Respondents

Average No.
TLAs Used

$0-999

23

16.9

10.6

$1000-1999

33

24.3

12.7

$2000-2999

30

22.0

11.1

$3000-3999

26

19.1

13.3

$4000+

24

17.1

13.8

Total

136

100.0

12.3

The data in Table 2 indicate a slight correlation between budget dollars
and implementation of TLAs. The lowest number of TLAs used (10.6) is also
in the lowest budget category. The largest number of TLAs (13.8) is in the
$4,000+ budget category. Therefore, the data demonstrate a slight tendency
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for the use of TLAs to increase as the budget is increased, but with such a
small spread in the number of TLAs reported used, this finding may not be
significant.

Table 3. Relationship between number of years of teaching experience and
number of TLAs used.
Teaching Exper.
(Years)

No. of
Responses

% of
Respondents

Average No.
TLAs Used

0-4

21

14.9

8.6

5-9

31

22.0

15.3

10-14

24

17.0

11.1

15-19

31

22.0

14.2

20+

34

24.1

10.5

141

100.0

11.9

Total

The data in Table 3 suggest that there is little relationship between the
number of years of teaching experience and the number of TLAs used by
respondents.

The reported number of TLAs used varies widely from one

group to the next. Beginning teachers with 0-4 years of teaching experience
reported the lowest use of TLAs, averaging 8.6 per instructor.

The next

category, teachers with 5-9 years of teaching experience, averaged 15.3 TLAs
per instructor, the highest number reported. The group of teachers with 1014 years of experience reported 11.1 TLAs used, and were closest to the
average for all instructors (11.9). The group of instructors with 15-19 years
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of experience averaged 14.2 TLAs per instructor, and those respondents with
20+ years of experience reported an average of 10.5 TLAs used.

Table 4. Relationship between classification of school and number of TLAs
used.
School
Classification

No. of
Responses

% of
Respondents

Average No.
TLAs Used

C

40

29.8

12.0

B

35

26.1

14.7

A

25

18.7

13.7

AA

34

25.4

10.0

Total

134

100.0

12.6

Table 4 presents the average number of TLAs used by respondents
according to the classification of the school where they teach. (Schools are
classified according to numbers of students enrolled, with AA representing the
largest enrollments and C the smallest.)

It could be argued that smaller

schools tend to be less rigid in curriculum, and teachers in smaller schools
should find it easier to change or alter curriculum.

The data presented in

Table 4 appear to support this theory, with class B schools utilizing more
TLAs (14.7) than class A schools (13.7 TLAs). In turn, class A schools utilized
more TLAs than class AA schools, which reported 10.0.

Class C schools,

which may be under some other resource constraint, did not utilize the
number of TLAs expected, reporting only 12.0.

37

Table 5. Relationship between support for technology education from school
administration and number of TLAs used.
Administrative
Support

No. of
Responses

% of
Respondents

Average No.
TLAs Used

9

6.3

12.3

Fair

28

19.7

12.2

Average

30

21.1

11.6

Good

51

35.9

12.7

Excellent

24

16.9

13.1

Total

142

100.0

12.4

None

Table 5 compares the use of TLAs with the amount of perceived support
that the instructor received from school administration. It was anticipated that
the more support an instructor received from administrators, the more change
would occur. However, the data do not confirm this assumption. While the
teachers who reported excellent support from their administrators did use the
largest number of TLAs (13.1), those teachers who reported the least
administrative support used an average of 12.3 TLAs, a difference of only 0.8
TLA, which is not significant. The data suggest that teachers are adapting
technology education with or without administrative support.

From this

finding, it can be inferred that it is the individual instructor’s commitment to
technology education that is the important factor, rather than the level of
administrative support.
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Table 6. Relationship between average class size taught and number of
TLAs used.
Class Size
(No. Students)

No. of
Responses

% of
Respondents

Average No.
TLAs Used

0-10

44

31.4

13.5

11-15

58

41.5

11.8

16-20

31

22.1

11.8

7

5.0

17.3

140

100.0

13.6

20+
Total

Table 6 compares the number of students in each class taught to the
number of TLAs utilized by instructors.

Small classes and large classes

appear to be the primary arenas of change. The instructors reporting a class
size of 20+ students utilized the most TLAs (17.3). Instructors who had the
smallest classes, or 0-10 students, reported 13.5 TLAs, the second highest
number. Instructors in the remaining two categories, 11-15 students and 1620 students, reported the same number of TLAs used (11.8). It may be that
small classes are easier to direct, and instructors with larger classes use TLAs
out of necessity. However, because the 20+ class size represents only 5.0%
of the respondents, it may not be statistically significant.
Table 7 compares the grade levels taught by the respondents with the
number of TLAs used. The data (ranging from an average of 12.1 to 12.9
TLAs used) suggest that teachers at all grade levels appear to have adapted
approximately the same number of TLAs for use in the classroom.
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Table 7. Relationship between grade levels taught and number of TLAs used.
Grade Level
Taught

No. of
Responses

Junior High

% of
Respondents

Average No.
TLAs Used

5

3.5

12.2

Junior & Senior High

50

35.0

12.9

Senior High

88

61.5

12.1

Total

143

100.0

12.4

Use of Technology Learning Activities

Table 8 presents the average number of TLAs actually used by teachers
in the field. The highest usage of TLAs (6-10) was reported by 25.7% of the
respondents. Second, 23.6% of the respondents reported using 11-15 TLAs,
and third, 22.9% of the respondents reported using 1-5 TLAs. Adding these
three categories together shows that 104 of the 144 respondents (or 72.2%)
used between 1 and 15 TLAs. While this figure is somewhat low, it does not
indicate that technology education is not taking place. There are two possible
explanations for this situation. First, instructors, particularly in large schools,
may teach the same class several times a day. Therefore, 10 TLAs could
represent a fairly large number for one class in a year (refer to Table 4). The
second explanation may be the complexity of the TLAs themselves.

If two

weeks were allowed for each TLA, then up to 30 weeks, or over half of the
school year, could be required to teach 15 TLAs.
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Table 8. Average number of TLAs reported used by respondents.
No. of
TLAs Used

No. of
Respondents

% of
Respondents

1-5

33

22.9

6-10

37

25.7

11-15

34

23.6

16-20

11

7.6

21-25

17

11.8

26-30

8

5.6

31 +

4

2.8

144

100.0

Total

In Table 9, TLAs from each of the four cluster areas (manufacturing,
construction, communication, and transportation) have been broken down into
two groups. The first group, termed low tech, relates to TLAs that may be
taught as a normal part of a traditional industrial arts program, and that do
not necessarily represent activities which may be new or innovative.

An

example would be truss construction, which could be taught as a normal part
of a drafting or construction program. The second group, labeled high tech,
comprises those activities which could be considered new and innovative, and
which normally would not be part of a traditional industrial arts program, such
as fiber optics, satellite transmissions, or lasers. The data in Table 9 show a
wide gap in usage between high and low tech activities.

An average of

57.08% of all instructors reported using at least one TLA in each category of
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low tech activities, while an average of only 17.76% reported using high tech
activities, for a difference of 39.32%.

The greatest disparity was in the

communications activities area, where 64.66% of the instructors reported
using at least one low tech activity and only 17.30% reported using a high
tech activity, for a difference of 47.36%. The smallest disparity was in the
construction activities area, with 53.5% of the instructors reporting use of a
low tech TLA and 21.8% reporting use of a high tech activity, for a difference
of 31.70%.

Table 9. Percent of respondents using TLAs in high tech and low tech areas.
TLA
Tech Group

% of
Respondents

%
Difference

Manufacturing

Low Tech
High Tech

56.16
17.22

38.94

Construction

Low Tech
High Tech

53.50
21.80

31.70

Communications

Low Tech
High Tech

64.66
17.30

47.36

Transportation

Low Tech
High Tech

54.00
14.70

39.30

Low Tech
High Tech

57.08
17.76

39.32

TLA Cluster Area

Average

Table 10 presents data showing the respondents’ level of interest
compared with their use of activities from the construction cluster area. The
information provided by the respondents suggests that, for construction
activities, they relied heavily on information from two categories: books and
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magazines, and colleges and universities. For respondents who expressed
a low level of awareness, books and magazines played an important role in
the introductory stage, accounting for 43.9% of all responses. Colleges and
universities were second in importance as information sources, accounting for
29.3% of the responses. As the level of interest increased, the respondents’
dependence on books and magazines dropped (to 23.3%) for those respond¬
ents planning the use of an activity, and rose slightly (to 29.4%) for those
actually using an activity. Respondents’ use of colleges and universities for
information was second in importance, with response levels ranging between
24.1% and 29.3%.

Table 10. Level of interest and information source for construction activities.
LEVEL OF INTEREST

o
CO

%

Plan on using an activity
from this area.

Z
II

%

CO

N=41

Heard of an activity
but lack resources
at this time.

00

Heard of an activity
but not interested
at this time.

Z
II

Inform. Source
Used to Achieve
Level of Interest

%

Am using an activity
from this area.

N=299

%

Myself •

1

2.4

26

13.8

19

18.4

57

19.1

Teachers

3

7.3

13

6.9

11

10.7

13

4.3

Col/Univ.

12

29.3

50

26.6

30

29.1

72

24.1

5

12.2

15

8.0

10

9.7

30

10.0

18

43.9

60

31.9

24

23.3

88

29.4

Vendors

1

2.4

9

4.8

2

1.9

7

2.3

Multiple answers

1

2.4

15

8.0

7

6.8

32

10.7

Currie. Guides
Books/Magazines

The data in Table 10 show that as the level of interest in a TLA
increased, so did the respondent’s dependence on him/herself. When the
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respondents felt that they were personally responsible for the level of interest
of the TLA, they marked column 1 ("myself").

This column showed a

continuous rise in importance, from 2.4% at the lowest level, followed by
13.8% and 18.4% at the higher levels, and 19.1% at the implementation level.
Table 11 presents the survey results in the cluster area of communica¬
tions.

In the early stages of use, the same two areas predominate as

information sources, i.e., books and magazines, and colleges and universities.
Books and magazines accounted for over half (58.3%) of the information
sources for those respondents indicating no interest at the time of the survey.
However, the importance of books and magazines declined sharply as the
user’s level of interest rose, falling to third place (17.1%) at the implementation
level. Colleges and universities played a major role in the actual implementa¬
tion of TLAs in the communications area.

From a low of 15.0% at the

awareness level, the choice of colleges and universities as information source
rose to 33.1% at the implementation level. Self-development of the TLA was
important in communications activities, accounting for 22.5% of all responses
at the implementation level. Communications activities are among those most
foreign to industrial arts teachers, and may be the most difficult to implement.
Table 9 showed the largest spread between low technology and high technol¬
ogy activities implemented to be in the communications area. This may be
why colleges and universities (whose staff are highly trained and specialized),
as well as specific teacher involvement, ranked as so important in this area.
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Table 11. Level of interest and information source for communications
activities.
LEVEL OF INTEREST
Heard of an activity
but not interested
at this time.

Heard of an activity
but lack resources
at this time.

Plan on using an activity
from this area.

Am using an activity
from this area.

%

Myself

4

6.7

56

16.1

22

13.4

80

22.5

Teachers

3

5.0

33

9.5

18

11.0

18

5.1

Col/Univ.

9

15.0

108

37.0

47

28.7

118

33.1

Currie. Guides

5

8.3

13

3.7

13

7.9

22

6.2

35

58.3

110

31.6

46

28.0

61

17.1

Vendors

0

0.0

3

0.9

0

5.5

25

7.0

Multiple answers

4

6.7

25

7.0

9

5.5

32

9.0

Books/Magazines

o

a

Z
II

Inform. Source
Used to Achieve
Level of Interest

N=348

%

N = 164

%

N=356

%

Table 12 presents the survey findings related to the manufacturing
cluster area. Respondents again clearly chose two categories as those from
which they gained the most information. In the first three levels of awareness,
respondents selected colleges and universities and books and magazines as
their primary sources of information. At the lowest level of interest, books and
magazines accounted for 52.6% of the responses. As the level of awareness
increased, the respondents’ dependence on books and magazines dropped,
with only 20.1% indicating the use of that category as an informational source
for implementation. Colleges and universities, at 25.4%, are considered more
important at the implementation level. The most important category at the
implementation level in the manufacturing cluster area is the category "myself,"
accounting for 28.8% of user responses. It is possible that many instructors
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are assembling information from several sources and compiling it in such a
way that the end result is more useful to them in their teaching situation.
They are then claiming the information as their own. This suggests a high
degree of involvement by individual instructors.

Table 12. Level of interest and information source for manufacturing
activities.
LEVEL OF INTEREST
Inform. Source
Used to Achieve
Level of Interest

Heard of an activity
but not Interested
at this time.

N=57

%

Heard of an activity
but lack resources
at this time.

N=265

%

Plan on using an activity
from this area.

N=154

%

Am using an activity
from this area.

N=417

%

Myself

1

1.8

45

17.0

13

8.4

120

28.8

Teachers

0

0.0

14

5.3

16

10.4

2

0.5

Col/Univ.

13

22.8

88

33.2

43

27.9

106

25.4

2

3.5

9

3.4

6

3.9

14

3.3

30

52.6

90

33.9

50

32.5

84

20.1

Vendors

2

3.5

3

1.1

8

5.2

18

4.3

Multiple answers

9

15.8

16

6.0

18

11.7

73

17.5

Currie. Guides
Books/Magazines

Table 13 presents the survey findings from the transportation cluster
area.

This cluster area is similar to the other three in that the same

information sources appear to be important to the respondents. Books and
magazines were ranked important by over half (59.3%) of the respondents at
the lowest level of awareness; that category continued in importance
throughout the higher awareness levels, finally dropping to 19.4% at the
implementation level. Colleges and universities again played a major role as
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information source as the respondents moved from awareness to utilization,
representing 26.8% of the responses at the implementation level. A review of
the multiple answers columns indicates that most multiple answers fit into the
areas of highest percentage. That is, most multiple answers consisted of the
combined choices of colleges and universities and books and magazines.

Table 13. Level of interest and information source for transportation activities.
LEVEL OF INTEREST

N=270

%

Plan on using an activity
from this area.

-h.

%

Heard of an activity
but lack resources
at this time.

Z
II

03
03

Heard of an activity
but not interested
at this time.

Z
II

Inform. Source
Used to Achieve
Level of Interest

%

Am using an activity
from this area.

N=283

%

Myself

5

5.8

25

9.3

12

8.5

44

15.5

Teachers

5

5.8

18

6.7

16

11.3

17

6.0

Col/Univ.

19

22.9

59

21.8

45

31.9

76

26.8

1

1.2

13

4.8

5

3.5

16

5.6

51

59.3

126

46.7

44

31.2

55

19.4

Vendors

0

0.0

0

0.0

3

2.1

11

3.9

Multiple answers

5

5.8

29

19.4

16

11.3

64

22.6

Currie. Guides
Books/Magazines

Summary

Tables 10 through 13 presented data comparing respondents’ level of
interest compared with their use of TLAs from the four cluster areas of
construction, communications, manufacturing, and transportation.

Each of

these tables depicted essentially the same results, differing by only a few
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percentage points.

The data clearly identify the information source areas

seldom used by most respondents when preparing and implementing TLAs.
Commercial vendors, published curriculum guides, and other teachers were
considered relatively unimportant information sources by most respondents.
Information sources ranked by respondents at the early awareness level as
being of high importance were found to gradually decrease in importance as
the respondents moved to a higher awareness (implementation) level (see
Figure 3).

Lesser <

Level of Awareness

> Greater

Figure 3. Change in informational sources compared to level
of awareness.
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Books and magazines were regarded as very important in providing
knowledge of a particular subject in the early stages of interest.

In some

instances, over 50% of all respondents indicated that their information source
was books and magazines. As the levels of awareness increased, however,
so did respondents’ reliance on colleges and universities for advanced
information as they prepared for implementation of a particular activity.
The survey results also suggest that at the implementation level,
respondents who have utilized several sources of information, and are willing
to invest the time to gather, assemble and modify that information to meet
their perceived needs, are those individuals who are implementing technology
education.
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CHAPTER 5

SUMMARY, FINDINGS, CONCLUSIONS,
AND RECOMMENDATIONS

Summary

The purpose of this chapter is to report the findings of a study which
was conducted during the period of March through May 1989. The major
purpose and overall objective of this study was to determine the informational
sources by which industrial arts/technology education instructors identify and
use technology learning activities.

This study was deemed relevant and

useful because of the comparatively recent shift in emphasis to technology
education as a replacement for industrial arts in the nation’s schools.
The review of related literature covered three primary areas, providing:
(1) a short history of the movement from industrial arts to technology
education and the philosophical basis for that transition; (2) a discussion of
technology learning activities (TLAs), including a definition and an explanation
as to how TLAs fit into the overall curriculum; and (3) a discussion concerning
how perceptions of instructors change, based on levels of awareness, and an
identification of personal behaviors as instructors’ levels of concern about
technology education change.
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The population for this study consisted of all 241 secondary industrial
arts/technology education teachers in the state of Montana during the 1988-89
school year.

Data were gathered through the use of a mailed survey

questionnaire. The return response rate for the survey was 71.8%, providing
a 96% confidence level.
The study examined the process by which industrial arts/technology
education instructors implement technology learning activities into their
instruction.

This was accomplished by applying each of the following

objectives:
(1) Identify which technology learning activities are being used by instruc¬
tors.
(2) Identify technology learning activities that are being considered for use
by instructors.
(3) Identify the informational process by which instructors using technology
learning activities move from discovery to implementation.
(4) Determine the level of commitment to technology education that
Montana industrial arts/technology education instructors had during the
1988-89 school year.
As technology continues to grow more complex at an ever-increasing
rate, students in today’s schools are becoming more and more technological¬
ly illiterate (Heyer, 1983). Educators must find a way to teach technology to
our students in an effective, cost productive manner.

A review of related
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literature revealed that no studies have been conducted that specifically
address how instructors are making use of the available technology education
materials, nor have studies been performed that address the process by
which industrial arts/technology instructors gather information as they move
from an awareness of to implementation of technology education.

Findings

The findings of this study suggest that instructor commitment is vital to
the success of any change from industrial arts to technology education. The
data showed that instructors surveyed were implementing technology learning
activities despite a restricted budget and/or lack of administration support.
New teachers, those with five years or less teaching experience, used the
fewest TLAs of any of the groups surveyed. It could be assumed that new
teachers hesitate to try out new or unproven TLAs or that they teach only
TLAs that have been taught previously and with which they are familiar.
While the number of TLAs being taught appears to be low, it does not
imply that technology education is not taking place. Two possible explana¬
tions for this situation can be offered.

First, teachers, particularly in large

schools, may teach the same class several times a day. Therefore, 10 TLAs
could represent a fairly large number for one class in a year. The second
explanation may be the complexity of the TLAs themselves.

If two weeks
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were allotted for each TLA, then up to 30 weeks, or over half of the school
year, could be required for teaching 15 TLAs.
The survey instrument identified four cluster TLA areas for instructor
responses: construction, communications, manufacturing, and transportation.
In the category of construction activities, almost three-fourths (73.2%) of the
respondents answered that their initial information had come from books and
magazines, or from colleges and universities.

Even though they were not

using the information at the time of the survey, at least they were aware of it.
At the user level, over half (53.5%) of the respondents indicated the
information that encouraged them to use some activity came from these same
two categories. The third highest ranking category, "myself," represents those
respondents who indicated that they had developed the material themselves.
In the area of communications activities, information sources of books
and magazines and colleges and universities were still important.

These

same two areas accounted for close to 60% of all answers for those who were
actually using activities from this area.

However, colleges and universities

played a major role in the adapting of specific activities. The second highest
category, "myself," represents materials that the respondents felt to be their
own.

However, it is likely that much of this material was a combination of

information from the other resource categories. Communications activities are
among those most foreign to industrial arts teachers, and may be the most
difficult to implement.

The greatest disparity between low technology and
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high technology activities implemented was in the communications area. This
may be why colleges and universities (whose staffs are highly trained and
specialized), as well as specific teacher involvement, ranked as so important
in this area.
In the area of manufacturing cluster activities, many instructors indicated
they are assembling information from several sources, and compiling it in
such a way that the end result is more useful to them in their teaching
situation. They are then claiming the information as their own. This suggests
a high degree of involvement by individual instructors.
The survey results within the transportation activities area were similar
to the other three cluster areas.

Conclusions

Analysis of the survey data from this study has resulted in the following
conclusions:
(1)

While technology education is being implemented in the state of
Montana,

instructors who are seriously implementing technology

education are few in number. This is not to take away from the several
outstanding model programs in the state. However, general instructor
commitment to technology education is not extensive. Many instructors
are at the information-gathering stage, but are still concerned about
their role in the change.

Others are at the mechanical-use stage,

54
implementing TLAs in a poorly coordinated manner with little thought as
to how the TLA fits into the overall curriculum.
(2) The data clearly demonstrate the importance of basic reading matter
(books and magazines) at the early stages of change. Often as many
as 50% of the respondents identified this resource area as important.
The increasing reliance on colleges and universities, as the instructor
moves toward implementation, is also clearly evident in the data. This
places an important responsibility on colleges and universities to provide
the types of information that instructors are looking for in their specific
teaching situations.
(3) Several information sources identified in the survey were found to be of
little importance to most of the respondents. Commercial vendors, other
secondary instructors, and published curriculum guides rated poorly in
the survey as sources of information. Most respondents did not indicate
that these sources were used in assisting them in their implementation
of technology education.

Therefore, these areas could generally be

ignored when dealing with the change process.
(4) Survey respondents who had accepted technology education were
clearly the leaders in utilization of TLAs of all types, particularly those
classified as high tech.
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Recommendations

The following recommendations are offered based on the findings of this
study:
(1) Funding should be made available through the State Office of Public
Instruction to provide all IA/TE instructors with basic information
resources on technology education. All instructors should have access
to relevant magazines such as Industrial Education. School Shop, TIES,
and Technology Teacher. Pertinent articles by leaders in the field should
be included in newsletters and mailings from colleges and universities.
(2) Colleges and universities, especially Montana State University, should
continue their efforts in teacher education through workshops, local
meetings, and update conferences, while keeping in mind the concern
level of most of the participants.
(3) Methods need to be identified that will enhance teacher enthusiasm for
technology education.

Additional time should be allotted (through

extended contracts or other such means) to further local curriculum
development.

Implications

A specific implication of this study for the university system is that
secondary instructors are not moving ahead in the area of technology
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education as quickly as had been anticipated, and efforts need to be directed
toward those who are falling behind or who are resistant to change. Further,
a specific implication of this study for the State Office of Public Instruction is
that the Office needs to direct resources toward extensive training and
curriculum development activities to further advance the goals of technology
education.

Recommendations for Further Study

An annual questionnaire based on Hore’s (1981) Concerns-Based
Adoption Model should be developed to identify where in the change process
Montana instructors are situated during the next 10-15 years. These data
would prove valuable in allocating necessary resources at appropriate times
to instructors.
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APPENDIX A

COVER LETTER TO ACCOMPANY QUESTIONNAIRE
(FIRST MAILING)
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POWDER RIVER COUNTY HIGH SCHOOL
Steven Ray, Technology Education Instructor

March 14, 1989

Dear Fellow Educator,
My name is Steven Ray. I have taught Industrial Arts/Technology Education
at Broadus for the last ten years. I am currently working on a master’s
degree in Technology Education from Montana State University. In order to
receive my degree, I need your help in completing the enclosed question¬
naire.
The purpose of this questionnaire is to identify the areas in Technology
Education that you, the instructor, are having a difficult time implementing.
This questionnaire will identify those areas, and help me develop a plan to get
the needed resources to you.
I know that the school year is winding down, and like me, you have a million
things to do. That is why I have tried to keep this short. The questionnaire
should take no more than 10 minutes of your time. Please help us both. Fill
out the questionnaire and mail it today in the envelope provided.
The number at the top of the questionnaire is simply my bookkeeping number
and will in no way be used to identify individual respondents.
In advance, I want to thank you for your time and consideration.

With great appreciation,

Steven Ray
Enel.
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APPENDIX B

FOLLOWUP COVER LETTER TO ACCOMPANY
QUESTIONNAIRE (SECOND MAILING)
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POWDER RIVER COUNTY HIGH SCHOOL
& ELEMENTARY DISTRICT 79J
Broadus, Montana 59317

DATE:

May 2, 1989

TO:

Industrial Arts Instructors

FROM:

Steven Ray
IA Instructor
Powder River County High School

Help

!

Several weeks ago, you received a letter and a survey from me. I have not
received a reply from you. If it is in the mail, I apologize for bothering you
further; if not, please fill out the enclosed survey. YOU HAVE VALUABLE
INFORMATION.
I need your help in gathering information from around the state. Your input
is valuable and important to me and your fellow instructors.
I have enclosed a stamped envelope for your convenience. The number on
the top of the survey is for statistical purposes only, and will not be used in
any other way.
In advance, I want to thank you for your time and consideration.

With great appreciation,

Steven Ray
Enel.
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67

■M U-| \J
bO °
G

Jj

+

O

bO

c
u XS

u

C/1

<
J2

CN

<

□

□

£
3w

□ □□□

C\

3
u
X
U3

+

ON
ON

o

<s

r)i
o
o
o
(N

T5
O
O
U

o

□

□

T—•

J2

BACKGROUND QUESTIONS

|
3

a>
X
■w

.s
53
<J-I
Ui

O
£
X
o
3
a>

&
X
a.
o
9
x
£
£

CJ

£
a.
V)
<V
w

o
<Ni
vO

□

*b0
.-3 bo o P-<

bO

2QJ

ON
ON

>

T +

“.S 6*
a»
’(«rs ° X
g 3

□ □□□

o»
ON

<

□

§8
o o
T—< Tj<

□

0) <0
i- rr
c3 CQ
>

u »- S ^
,0J 3 ^ QJ
H o

>V

X

\ >v ^ § x
U-.
^

8 u
.3 QJ (0
p. X X T3

<1 " i- <J ©
w
^ o
OJ
2.3
X
5-S
— 3
' O QJ u
3 x

3

_ c

C o
>% u
0) o
■*- —
o 2 to

I

<

X cu

X ~

^
U

CM
i
m

° ° c

01
o > u
u,
C c> 3

?.x. m X ja
i 'bb 3 rS 01
c
‘C o
w

& 01

S c

QJ Jr!

£*.0 ^
S ° Si E 3

bO

□□

IT)

CO

□ □

'C
a
o
t-i
a,

.3

ON

I
m

u*

bO

OH

CH

£
X
u
a>
V)
r3
a>

>» ©

x

60

ON
ON
ON

co

^:s o 2

ON _L

0^x3

!«'§§

□

> w HU

□□□□

o

U

□ □

^8
O V*
aa

□
0
cx,
cx

X

u
n:
<u
d
o
w
3
>

<u
T3

2

CJ

o
G
O
3

ai
.a
(A

3

CA

o
o

s

J2
u
<u

X

2O)

w
tA

<

<

0

tN

co

bO

3

«s
5a>
u

bO

>

01
>
aj

bO

.S3 5f>r*

<u
3
E .Ti n rr £
n ^
•SI "iS - •■

T5

O
CQ
VH
3
O
>
un

vO

x x *i x c S,
H W to .3 to OQ

68

Siopua^ {Fpjauxuio^

vO

VO

saurzcSe^ ptre s^oog

U1

LO

sop mg umjroujng poi[ST|qnj

■*r

sotitsjoAnifi pue soSanog

\C

NO

VO

\0

VO

*0 vO vO

m m LO

mminmminmLn

CO

nnfoco

cntnrtriMfOcnfn

sjoipeo) jooips qStH
joniog Jo jotunf Jaopo

CM

tMtStNJfM

CvltNCvltMrJtSCMfS

jiasX^

r*

(A

«
'C ."2
3 $
U to tn
—
^ 2«
« X
<3^0
bO
U

n
5
.2
2 b0

w
u
Cm
3 0.
y J

61
2„ ^5g 55 .5S sMJ-O<x 200 >%= W2 ——
S < y £ *n c
Sis
i.ga“Sj! 3 m
£ in
£ j3
Q
§•< I
I
u

2.

*FDJF SU^
or XjiAip* UF Sursn Xpuauro me j

U

uuuu

uuuuuwuu

EOXB sup inojj X)i
-Atpe ire 2uisu uo Suiiiireid ure i

D

QQQQ

QQQQQQQQ

•uopcuuojin JO 'Xauoui 'omp se
ipns ooinosa: amos ope] I jnq 'eare
sup in XiiAipe ue jo pjBaq aoeq j

U

UUUU

UUUUUUUU

•oirrri
sup )e pajsaiaiin jou me jnq 'caxe
sup in Xiyiqoe ire jo pjeaq aoeq j

ca

cacocnco

cacacatacacncaca

reare stqi
in XjtApae ue jo pjeaq jou aAeq j

<

<<<<

<<<<<<<<

69

sjopua^ {rojavxiuio^

\0

S3inzc2e^\ pire Dfoog

ip

vO 'O sO vO

il
;j

VD

VO

\D

VO

VO

VO

VO

VO

SO

vfi

'^•rtr)«T)*TrTl>^r]<TtlTrTl<rfTt<<«f<(r^r

sapm^ umiioom^ p^^snqnj

b-9
I ■£•

NO

satjisjaAiufi pvre sa8anoD

rO

sjatpesi joovps q2i|-(
joniag JO joum( jsipo

CM

CNfMCNlfNC'JCMfNCMCNCNfNC'JCMCNCNtN

jiasXw
«)
W

P

>

<

8W

| I S c3 <S °£ E§ “Jo. 2
2 12
o 8 a-l |1 i«w«|2u8
P J3 i ill | 8 5, « i S ^2
^ 2
g.
5
S
U
6^ £ e
o
o
£
H •flj
2
U
u
3
s
s
so
u
C/3

.a

{

rt

5

f9

0-3 $P/ij2'3>

TSJBSim
in XiiAtpe ue 2ursn Xpuauio me j

U)

WbiUWWUUUJUUUUUWWb]

Ji
'6 1

eare sup mo.g Xjt
-Aipe ue Suren uo Suiuuqd me j

Q

QQQQQQQQQQQQQQQQ

|^§
ill
o !tt .5

uopemjoju] JO 'Xauom ‘amp se
ipns aajnosai amos 5pei | jnq 'eaie
sup m Xjuitpe ue jo pueaq aneq j

U

UUUUUUUUUUUUUUUU

I-S
o .a
4) .45
u

•amti
slip je paisajatin lou me jnq 'eaae
siqi m XitApae ue jo pjeaq aneq j

cn

oacacncacocQCQCQCQCQcocacQcncQcQ

•eajesnp
ui XiiAipe ue jo pieaq »ou aneq j

<

<<<<<<<<<<<<<<:<<;

a a
- 'S "

U

•s2 is
Is
C. O

70

siopua^ |epiaiirui03

vO

S9iincc8e)\ pue s^oog

ir>

sapm^ umiroujn^ paqsr^qnj

'*r

NO

VD

VO

VC

VO

VO

^ vO \0

TfTfrj*^Tj<TfTj»Tj<^}‘TrTfTr,«rTf^rTrTr^r

rtcooncococonMrtMfononriMfn

sspisiaAiufi pun sa83n°D

sjavpesi (ootpg \I8IH
joiuag JO ionmf isvpo

vO

CN

tN|(NCSrs(rv|{N|<NCNtN<N{N|(NfS(NCN(N(NCN

jpsXw

bO
c
60
c
01 s

I 1 s I S)

8

8 1/1
8 .y
>_ cH o) u 2P c < \T
z
^ u <0 yj* c o ^ 3-S3C3yC--.2
?■ —
<U’S'H’ptSgtSi:
•S ^ "S c2 a ,° § — Q£
e

8*8*
I u

11
|J§
TS

i

W

5

2

X)iAipe ue Sursn XpuaiiTU me j

u

UUUUUUUUlUWUUblUUWUlU

•eare snji UIOJJ Xii
Sutsn uo 8muuT]d are |

Q

QQQDQQDQDQQQQQDQ Q Q

•uopeuuojur io ‘Xauoui 'amp sc
ipns aimosai auios jpe] J jnq Tajc
sup m XIJAIPB ue JO preaq aAcq j

U

uuuuuuuuuuuuuuuuuu

ca

GB

<

<<<<<<<<<<<<<<<<<<

-Aip*

UB

*-•

3I«

8l|
li
li
■9 ^
n
E'S

‘aunt
sop )< pa)saiaiuj jou ure jnq 'eai*
snp ui XttAipc uc jo preaq »Atq [
•eaie snp
U] XjiAipe ue jo pieaq ?ou »A*q |

(0 ca eo ca.oa cacaeacacocncQcaeacQcocQ

COLUMN II
COLUMN I
•
.
If y0U marked Q D, or E in Column I, please indicate which
Please circle the letter that best describes your use number, 1 through 6, best describes where your information
of the acUvity listed in the center section.
came from for this activily
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REPLIES FROM
PRETEST SAMPLE POPULATION

(1) I believe many "old" LA. activities are still appropriate to technology
education. Tools and the technology of tools are still valuable and
important to my students. Something as simple as a 6 pt. vs. a 12 pt.
socket or the use of a longer wrench needs to be understood as well as
the emerging technologies. I know you and I seem to be at 180 degree
angles concerning technology education, but I think we are a lot closer
than it appears. We can get a lot of technology and promote thinking
in analysis of the working of a small engine as well as a socket or a C02
car, for instance. One of the things I’m afraid of is that if you only
include new technologies, concepts and/or terminology, that some of
our colleagues will dismiss your questionnaire without answering it.
Good luck and keep up the good work.
(2) Good Luck - This looks very worthwhile! I tried to give you some more
category ideas. Hope it helps.
(3) I would suggest under Column I to add a column titled "I currently use
but want to Improve or expand." In Column II, add "Workshops and
Seminars."
(4) Your format seems to be good for the Column I and II section, but I
would consider giving more space to the background questions. I think
just a blank line or two between each question would work and maybe
a box to check. One thing that strikes me is that for my situation, which
is integrating technology activities into a traditional industrial arts
program, I like to use activities but feel I don’t have a good source to
turn to. In a lot of ways it’s a question of time. I’ve collected a lot of
info and some different activities but have not yet pulled all that together
and related it to what we’re doing in class. I suppose this is partly what
you’re working toward. We do some technology activities, and I’d like
to do more, especially in an organized wayl There’s a real need to get
more info from other teachers! I know this questionnaire may not be in
final form, but I’ll answer anyway. You may want to address how people
are using the activities, i.e., integrated technology program, mixed bag
program, or traditional program using some technology activities.
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ADDITIONAL COMMENTS FROM
QUESTIONNAIRE RESPONDENTS

(1) We do not teach technology education. We teach specific areas, auto
mech, welding, woodshop, etc. . . .
(2) My level of awareness is poor, and any help you could be, would be
greatly appreciated.
(3) I have two 1-hour blocks in which to teach all Industrial Arts classes.
I cover hand wood tools, power wood tools, drafting small engines;
sheet metal, metal heat treating processes. The other 2-hour blocks
are for auto mechanics.
(4) This evaluation instrument is more than 10 minutes of time. It applies
mainly to P.T.
(5) No Mon, No Fun. (No money, no fun.)
(6) Areas that I teach would not be classified by these areas, although the
marks indicate which areas would be touched.
(7) Our programs are mainly vocational.
Technology class next year.

We may start a Principles of

(8) At this point in time, I do not teach any Industrial Arts/Technology
Education courses, so I am unable to help you out with your question¬
naire.
(9) Some items I am not aware of, because I only teach the one subject
and I am not aware of the other Vo Tech courses.
(10) I don’t teach construction.
(11) This survey is a waste of time. I have better things to do.
presently have a principles of technology.

We

(12) Note in some of the areas marked "B", I briefly touch on the subject as
lecture; no activities dealt with yet.
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(13)

Construction Activities: Money and space are a big problem; also
making learning apply to real life situations for the current job market
in our area could be a problem.
Communications: Several areas have been incorporated into our
classes-or are already being taught in current classes. Most of these
activities are best suited to our electronics classes. I don’t think that
we should drop electronics to add a "Technology" class, but need to
have resources to add new tech into current classes.
Manufacturing: Some activities are not very well suited to our areas,
others are taught in woodwork and welding--most often we call it "mass
production."
Transportation: It would be great to make a solar powered car, etc.,
but cost and time would not allow such. Most activities would have to
be fake or simulated. I don’t see students getting too excited when all
you can do is talk and lecture about some of these things. Other listed
activities are also completed in Cub Scouts, Boy Scouts, and 4-H. I
don’t see much of a need to have students complete them again.
Miscellaneous: All of our classes try to address these things and C.C.
Center also works on some of these.

78

APPENDIX F

BLOOM’S TAXONOMY AND
HIERARCHY OF LEARNING

79

(Source: Kemp, 1988, p. 26.)

Figure 4.

Interrelationships of Bloom’s cognitive, affective,
and psychomotor domains.
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Figure 5. Levels of learning of the cognitive domain.
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Jerry Murphy
School Districts 7 & 4
P. O. Box 26
Gardiner, MT 59030

Larry Lewis
School District 74
Box 9
Roy, MT 59471

Jeffrey Salisbury
School Districts J53-38 & 3
Box 131
Wilsall, MT 59086

Cleo Suttun
School District 3
P. O. Box 400
Superior, MT 59872

Curtis Prchal
School District 2
101 - 10th Street W.
Billings, MT 59102

Roland Wright
School Districts 7-70 & 7
410 Colorado
Laurel, MT 59044

Paul Armstrong
School District 1
1604 Main Street
Miles City, MT 59301

Darrell F. Benner
School District 2
101 -10th Street West
Billings, MT 59102

