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Foreword

This work has been compiled in an ef-
fort to provide the technology education pro-
fessional with documentation of the value
that may be attributed to an effective pro-
gram in this area of study, Kindergarten
through grade twelve and into higher edu-
cation. Itis intended to be used as a work-
ing document by the professional in
promoting and developing an advocacy for
the inclusion and/or expansion of technol-
ogy education at the various levels indicated
above. Both the material and its format were
developed for use as a resource for the ad-
vocate of technology education. It may also
serve as a tool to reinforce the value of the

il

work of the technology education teacher,
supervisor or administrator from a broad
range of perspectives presented by a num-
ber of respected authorities.

The specific categories under which the
values are listed were selected because of
their meaning and relevance to the broad
educational community. It is here that the
struggle for inclusion and/or enhancement
must be won. These materials were devel-
oped on the common grounds of the general
educator as well as around those central is-'
sues (academic, personal, societal) that arc
in the forefront of coeducational debate and
need.
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Commentary Regarding This Work

It is ironic that one must go to such
lengths (as per this document) to promote
and develop advocacy for the study of tech-
nology in an advanced technological soci-
ety. Technology is one of the most pervasive
elements affecting modern living in all civi-
lized parts of this planet Earth. Yet it is a
rare instance where one can find technology
education as a required area of study in high
schools or higher education institutions in
the United States.

The content of this document was orga-
nized and constructed to assist members of
the profession (technology education) in
their responsibility to promote this 21st Cen-
tury imperative in education. However, it is
important to note that this monograph is just
one dimension of the needed and vital out-
reach process. The material in this presenta-
tion takes the language, principles and
perspectives of the educational profession
and provides a form of documentary evi-
dence of the role that technology education
has to play.

It is also important to note that the ma-
terials included in this writing do not cover
all of the contributory dimensions of tech-
nology education with respect to the catego-
ries of personal, societal, and academic
values. This is only one step in the process

iv

of gaining recognition and acceptance of
technology education as a vital and contrib-
uting area in the American educational sys-
tem.

Editorial Note:

Final editing of this document was com-
pleted by the CTTE Publications Commit-
tee after Dr. Maley’s death in 1993. We hope
that this document will serve as a fitting trib-
ute to a person dedicated to advancing both
technology education and technology
teacher education. It was developed to pro-
vide its readers a ready source of useful quo-
tations supporting technology education.
This document provides a start for you to
continue Dr. Maley’s work in telling others
about the benefits of technology education.
The sources of the quotations have been split
into two groups. Those quotations directly
attributed to conversations various people
have had with Dr. Maley are listed in the
individual contributions list. The reference
list contains the information about the
sources of citations for published works.
Individual contributions have only the con-
tributors last name, while citations from pub-
lished works list the date of publication and
appropriate page(s).



Chapter 1

Technology Education: An Interpretation

Technology education as a dimension of
the educational program in the public
schools of these United States deals with one
of the most pervasive elements affecting
society today and in the future. That element
is technology in its many and diverse forms.
There are very few (if any) aspects of hu-
man existence, advancement or prosperity
that are not impacted or influenced by tech-
nology. Yet the almost unbelievable paradox
at this point in the twentieth century is the
fact that the educational establishment has
chosen to ignore a systematic study of it.

We are quite frankly disap-
pointed that none of the schools we
visited required the study of technol-
ogy. More disturbing still is the cur-
rent inclination to equate technology
with computers. (Boyer, 1983, p.111)

In order to deal more explicitly with the
matter of an interpretation of technology
education it would appear advisable to
present what it is and what it is not. The fol-
lowing definition is directed at what tech-
nology education is —

Technology education is a2 com-
prehensive, experience based educa-
tional process designed to develop a
population that is knowledgeable
about technology, its evolution, sys-
tems, techniques, its utilization in
industry and other fields, and its so-
cial and cultural significance.

(Maley)

The following comments and documen-
tation are intended to dispel some miscon-
ceptions about technology education and to
present a point of view with respect to what
it is not.

Technology is not to be confused
with science. Science is what the
universe, macrocosm and micro-
cosm consist of — stars, planets,
galaxies, cells, atoms, particles.
Technology is tools, machines,
power, instrumentation, processes,
techniques. (Gies, 1982, p. 17)

Another perspective dealing with the
technology—science issue comes directly out
of the science community itself.

.. .Technological literacy is quite
different from scientific literacy and
mathematical literacy. An under-
standing of scientific and mathemati-
cal concepts doesn’t automatically
result in an understanding of tech-
nology. (National Science Board,
1983, p. 73)

The preceding material is presented as a
background statement to clarify the nature
of technology and technology education as
a prelude to the development of the “value”
or “rationale” dimension of this discussion.
In order to provide further background for
the material to follow, it is felt necessary to
provide some descriptive statements regard-
ing the nature of technology education. The
following statements describing Technology
education are consistent with the best teach-
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ing and learning practices. Technology edu-
cation is:

L.

2.

W

a firsthand learning experience.

a program and a process with a
strong experiential and involvement
format.

a multi-sensory learning process.

a natural candidate for an interdisci-
plinary approach to education.

a program with great potential for
establishing relevance, meaning and
significance in content and method-
ology.

a program that has enormous poten-
tial for taking the school out into the
world and bringing the world back
into the school.

a program that is based on a funda-
mental requirement for citizen par-
ticipation in an advanced democratic
technological society.

a program (content and process) that
can be built around the developmen-
tal and growth needs of young
people.

a strong historical and cultural base.

. apervasive and ever—present dimen-

sion of life and living in this part of
the twentieth century.



Chapter 2

Value In Technology Education

The use of the term “value” in this pre-
sentation is intended to mean those positive
outcomes that may be attributed to technol-
ogy education as an integral part of the total
educational process.

The documentation of value associated
with technology education is based on the
premise and conviction that this area of study
has an important role to play in the present
and future educational programs at all lev-
els (K through 12 and into higher education).
The value of technology education is en-
hanced by 1) its relevance to the present and
future needs of citizens in an advanced tech-
nological society; 2) its potential for the in-
tegration of mathematics, science, social
studies, language arts and other disciplines;
3) the experiential nature of the educational
processes associated with this instructional
area; and 4) the opportunities it provides for
individual and personal contributions asso-
ciated with the physical, social, and psycho-
logical development of the student. The
materials presented in this work are centered
around three broad categorical headings.
They are: personal values, societal values,

and academic values. The following is a

brief clarification of each of these category

headings.

Personal Values — Those contributions
directly related to the physical, psy-
chological and social development

of the individual.
Societal Values — Those contributions

that enhance and strengthen the

individual’s capabilities of function-

ing effectively as a citizen in a demo-

cratic, technological society.

Academic Values — Those contributions
that provide for an enrichment of the
academic experience as well a its rel-
evance — personal and societal. -

Each of these categories (personal, so-
cietal, academic) is further divided into more
specific areas of contribution. Each of the
statements or subdivisions of the main top-
ics are followed by one or more quotations
that support the item which has been identi-
fied as a value. These statements are framed
in the context of “opportunities” provided
by technology education.



Chapter 3
Personal Values

The following is a listing of personal
values of technology education as stated in
the form of opportunities for the student.

ough mental and manual skill devel-
opment, students are afforded oppor-
tunities for in—depth introspection.
(Martin)

1. ... To become a somebody among

one’s peers through a broad range

of experiential activities.

Educational practices should be
gauged not only by the skills and
knowledge they impact for present
use but also by what they do to
children’s beliefs about their capa-
bilities, which affects how they ap-
proach the future. Students who
develop a strong sense of efficacy are
well equipped to educate themselves
when they have to rely on their own
initiative. (Bandura, 1986, p. 417)

Technology education develops
a sense of community within the
classroom. Working together on
problems and projecting encourages
awareness of interdependence.
(Petrina & Volk, 1991, p. 25)

... to explore one’s self with respect
to likes, dislikes, strengths, weak-
nesses, motivations, and aspirations.

. . . the ideal aim of education is
creation of self-control . . . (Dewey,

1938, p. 75)

Technology education is human-
istic. It focuses on those learning
experiences that, when coupled with
other curriculum areas, assists the
individuals in identifying who they
are and who they want to be. Thor-

Technology is the “know-how”
and creative process that extends
human potential of each individual.
Technology education can be the
central educational experience that
maximizes this critical personal de-
velopment. (Bensen)

... to achieve a feeling of success in
a broad range of human involve-

ment.

People need encouragement to
stretch, to go for their dreams, to be
confident of their decision—making
capabilities, and to risk success.
(California Task Force, 1990, p. 36)

Technology education provides
one of the few opportunities in
academia where a student is able to
practice divergent thinking methods,
to be creative. (Pytlik)

Technology education provides
an opportunity to complete activities
that lead to achievement, success,
and self-respect. (Petrina & Volk,
1991, p. 24)

... to strengthen one’s self concept.

If you don’t do anything for an
individual help him/her to be a some-
body. (Derthick)



Self-esteem and responsibility
must be woven into the total educa-
tional program. (California Task
Force, 1980, p. 65)

In any activity, skills and self-
beliefs that ensure their optimal use
are required for successful function-
ing. If self-efficacy is lacking,
people tend to behave ineffectively,
even though they know what to do.
(Bandura, 1986, p. 425)

Because technology education is
an activity that enables one to think
and do — at the same time it provides
that person with a stronger self-con-
cept as a learner. Having the type of
self—perception the person is able to
address himself or herself to all aca-
demic pursuits with confidence and
even avidity. The student becomes an
active participant in learning and not
simply an indifferent reactor to intel-
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Technology education is a fertile
field of study for problem—solving
in an applied and realistic context.
(Maley)

Problem—solving is a fundamen-
tal teaching and learning process in
technology education where the
realities of issues related to construc-
tion, manufacturing, communica-
tions, transportation, power and
energy provide the tangible bases for
real problems facing society and the
world beyond the school. (Maley)

The processes involved in prob-
lem—-solving are essential elements
in a well-designed experience in this
dimension of technology education.
The processes by which the students
achieve the results or answers may
be more important than the answers '
one gets. (Maley)

lectual matters. (Waetjen) 6. ... to develop interpersonal skills
through participation in group

Technology education gives all projects, seminars and team activities.

students opportunities to apply their
knowledge and understandings from
other academic disciplines while
solving technical problems. While
working separately or in groups,
these successes will increase our stu-
dents’ self-esteem. (Lucy)

. . . to develop problem—-solving ca-

pabilities.

Technology education assists in-
dividuals in the identification of
problems and appropriate solutions.
These skills will help individuals be
pro—active in the development and
use of technology. (Lauda)

The nature of technology educa-
tion provides extensive opportunity
to develop interpersonal skills of stu-
dents. This may consist of working
on teams, serving customers, lead-
ing groups, negotiating, working
well with people from culturally di-
verse backgrounds, and teaching oth-
ers. (Williams)

Technology education programs
provide the context for students to
learn cooperative and group skills by
working with others in a meaning-
ful way in the design, construction
and evaluation of technological de-
vices and systems. (DeVore)
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7.

...to experience activities contribu-
tory to the achievement of the de-

velopmental tasks of youth.

A good school program is one
that makes a maximum contribution
to the performance by children of
their developmental tasks.
(Havighurst, 1977, p. 104)

. . . the development of young
people in the holistic sense 1s to cru-
cial to the caliber of future adults that
for school programs to impede ado-
lescent development in any way
would be an enormous net minus for
society. (Peters & Waterman, 1982)

The pupil’s . . . curiosities, con-
fusions, imaginations, loves, and
hates, with regard to themselves,
their parents and others belong in 2
world almost totally ignored by the
school. Their real problems remain
more or less concealed. (Cantor,
1961, p. 92)

Technology education will fur-
ther the development and growth of
all students who will inevitably in-
teract with technology on a daily
basis. (Lauda)

... to broaden one’s involvement in

the learning processes.

Provides students opportunity
and challenge to explore, experi-
ment, and, in essence, replicate ways
and means by which people of all
times and places increased their ca-
pability by using their unique human
skills to innovate, improvise and in-
vent adjuncts, prostheses which ex-
tend and amplify the capacity of

10.

organs, senses, muscles and mind,
thus attaining greater strength, in-
creased acuity, dexterity, reach, mo-
bility, speed and endurance.
(Hammond)

Technology education prepares
learners to understand, apply and
evaluate technology. (Gemmill)

Technology education prepares
individuals to apply technology to
meet changing human needs. (Tech-
nology Education, Association of
Pennsylvania)

Technology education enables
the individual to look, listen, formu-
late and reflect upon ideas and sys-
tems that shape the world in which
they live. (Vaglia)

.. . to exploit one’s interests, apti-
tudes learning styles and motiva-

tions.

It is impossible for the average
boy {or girl} to grow up and use his
{her} remarkable capacities they are
in very boy {girl}, unless the world
is for him {her} and makes sense
when it understands that its chief
wealth in these capacities.
(Lepkowski & Parker, 1969, p. 4A)

Technology education can help
students realize their inherent capa-
bilities. (Petrina & Volk, 1991, p. 24)

... to sense an immediate feedback
from the experiential learning activi-

ties.

Beyond all practical reasons we
encourage the study of technology



by young people strictly for the
simple joy of it for the great satis-
faction that comes with an under-
standing of how the world works.
(National Science Board, 1983, p.84)

... students get immediate feed-
back on how well they are perform-
ing. (National Commission on
Secondary Vocational Education,
1984, p. 5)
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literate within the culture in which
we live. Technology education is the
one discipline that directs its total
effort to contributing to technologi-
cal literacy. (Bensen)

Our secondary school students
... want to see themselves as par-
ticipates in the world they livein.. . .
they want the world to be in the
school and the school in the world.
(Foshay, 1970, p. 352)

.. . to develop a level of technologi-
cal literacy enabling one to function
effectively in a technological society.

Technology education contrib-
utes to the ‘“‘universal” knowledge

The curriculum area of technol-
ogy education contributes to an in-
dividuals understanding of our
technical means and empowers citi-
zens to make rational decisions to
life’s technological challenges.
(Gilberti)

A growing number of citizens
are technologically illiterate and thus
are being disenfranchised economi-
cally as well as politically from par-
ticipating effectively in the
governance and management of their
community, state and nation because
of the increasing technological com-
ponent of the society. (DeVore)

Technology education gives stu-
dents additional insight into the
world they will live in, assists them
in acquiring drive to reach their po-
tential, instills a sense of efficiency
and purpose to their actions, and pre-
pares them to make significant con-
tributions to society. (Starkweather)

To be truly free and in control of
one’s destiny, we must be personally

13.

necessary for life in the 21st Century.
(Rosser)

. .. to develop a broad sense of ca-

reer awareness.

Technology education provides
the background so individuals can
appropriately make citizenship, con-
sumer, and career decisions.

(Wright)

Technology education helps stu-
dents develop values and generate
the foundation for employability and
future educational success. (Petrina
& Volk, 1991, p. 25)

... to develop a sense of pride and
contribution in the educational set-

ting.

. . . The psychologist, Ernest
Becker . .. argues that man is driven
by an essential “Dualism;” he needs
both to be a part of something and to
stick out. . . (Peters & Waterman,
1982, p. xxii)
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The more things that you can do,
the better you feel about yourself —
the ability to fix something, to un-
derstand something because you’'ve
taken it apart. That positive self-im-
age spills into every other thing you

do. You may become a medical doc-
tor, but that self—confidence helps
you in school in interpersonal rela-
tionships. (Copa, Plihal, Scholl,
Rehm, & Copa, 1985, p. 19)



Chapter 4

Societal Values

The following is a listing of societal val-

ues of technology education as stated in the
form of opportunities for the student.

L

... to develop technological literacy
in keeping with the needs of a citi-
zen in an advanced technological
society.

There is an enterprise explicitly

directed toward altering the human
condition. It is called technology, and
its primary purpose is to make our
work more efficient, or to provide new
and better methods of transportation,
or to figure out how people can com-
municate more rapidly and accurately.
If we want to get serious about using
the schools as an agent for maintain-
ing and improving the American stan-
dard of living, let’s consider placing
greater emphasis on technology in
schools. (Atkin, 1991, p. 49)

We recommend that all students

study technology: the history of
man’s use of tools, how science and
technology have been joined, and the
ethical and social issues technology
has raised. (Boyer, 1983, p. 110)

Technological literacy will en-

courage greater participation by in-
dividuals in shaping public policy,
which often involves the use of so-
phisticated technology. It will tend
to encourage civic responsibility and
overcome voter torpidity, which can
arise out of a lack of understanding
of new technologies. (National Sci-
ence Board, 1983, p. 74)

The great urgency is not “com-
puter literacy” but “technology lit-
eracy,” the need for students to see
how society is being reshaped by our
inventions, just as tools of earlier eras
changed the course of history. The
challenge is not learning sow to use
the latest piece of hardware but ask-
ing when and why it should be used.
(Boyer, 1983, p. 111)

Contributes insights, understand-
ings and outlooks requisite to intel-
ligent citizenship in a dynamic
post—industrial society moving
steadily forward toward having its
elements compatible — self consis-
tency, creating a world unlike any yet
known with far-reaching effects,
both direct and subtle on our lives
and mentality. (Hammond)

In today’s society that is so to-
tally dominated by new and ever—
changing technology, can we really
expect our leaders to be good lead-
ers, or our citizens to be good citi-
zens if they have no knowledge of
the most significant factor in the so-
ciety in which they live? (Pytlik)

Technology education makes
people aware that technology is the
major institution of American soci-
ety, determining societal values, the
nature of work to be performed, the
pattern of work and leisure, the avail-
ability of jobs, and the content of
what children must learn in school.
To ignore technology is to turn our
backs on society. (Waetjen)



10 » Societal Values

Technology education contrib-
utes directly to the human resource
and competitiveness potential of a
community or nation by preparing
citizens capable of participating in
high value—added activities such as
computer—aided design and manu-
facturing, computer simulation,
analysis of design efficiency and
electronic communication and infor-
mation systems. (DeVore)

Our chances of survival are clearly
based on our capacity to meet the larg-
est challenge ever offered to man.
Technologies and ‘know-how’ are
more than adequate to solve many of
our largest problems. What we lack in
that combination of vision, understand-
ing, and innovative action that will
enable us to use our knowledge more
immediately and more effectively.
(McHale, 1969, p.170)

... to achieve skills and understand-
ings related to technological assess-

ment.

. . . for only when “science and

technology literacy” is understood in
this broader context can there by any
real hope of effectively shaping our
future world by conscious public
control so that scientific and techno-
logical processes truly benefit hu-
mankind. (Cutcliffe, 1989, p. 25)

In a world that is being driven
onward at apocalyptic speed by sci-
ence and technology, we cannot, we
must not, give up the idea that hu-
man beings can control their politi-
cal and economic policies . . . (Ward,
1966, p. 1)

People must know about technol-
ogy in order to improve the quality
of many personal and professional

technology—based decisions. (Na-

tional Science Board, 1983, p. 74)

The future of a global society
depends on an electorate that is able
and prepared to make well educated
and well informed decisions. Tech-
nology education is one of the cur-
riculum areas that makes significant
contributions to this area. Through
well organized and developed learn-
ing activities, students gain meaning-
ful insights into the major issues
facing a global society including the
environment, transportation, energy,
hunger, manufacturing, housing, etc.
(Martin)

Technology systems exist be-
cause humans have created them.
Yet, in the natural order of things we
do not have the guarantee of contin-
ued existence, only the potential. To
be fully human we must educate our-
selves so we can create technologi-
cal systems that are compatible with
humans and the natural environment.
(DeVore)

. .. to develop skills in the effective
selection, use, and care of various

technologies.

A technologically literate popu-
lace is necessary if citizens are to
apply in a reasonable manner their
values and judgments in the control
and use of technology. (Johnson,
1990, p. 1)



. . . man could not have become
Homo Sapiens, “man the thinker,”
had he not at the same time been
Homo Faber, “man the maker.”
(Kranzberg, 1986, p. 557)

Technology is radically trans-
forming a host of other occupations.
They include health care, medical
science, energy production, food
processing, construction, and the
building, repair, and maintenance of
sophisticated scientific, educational,
military and industrial equipment.
(National Commission on Excel-
lence in Education, 1983, p. 10)

Technology has provided many
benefits and problems for society.
The understanding and values of so-
ciety dictate the development and ap-
propriate use of technology.
Technology education prepares
people to capitalize on the benefits,
solve the problems and promote the
positive aspects of technology.
(Gemmill)

The advancement of all societ-
ies stem from the development of
technology to provide such basic ne-
cessities as food, clothing and shel-
ter and range on to the highly
advanced developments of commu-
nications, transportation and produc-
tion. Each aspect of technology must
be carefully selected, designed, de-
veloped, and implemented for the
common good. Technology educa-
tion is the experience needed to pro-
vide citizens the background to make
decisions concerning their commu-
nity, nation, and world. (Bensen)

4.
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. . . to develop the qualities of a re-
sponsible and dependable citizen.

We live in a technological world,

rapidly growing more complex and

more sophisticated. Each of us needs
to know more about technology in or-

der to participate in its development,
use and control. (Johnson, 1990, p. 1)

.. . mankind, with the aid of its

technology, has fashioned our physi-
cal and social environment, our insti-
tutions, and other accouterments of our

society. Butif ours is truly a man—made

world, . . . then mankind can remake
it. (Kranzberg, 1986, p. 560)

Education is not just amassing

information. It also must train us how
to apply this information intelli-

gently in the solution of the problems

of life. . . and it must instill in us the
powers of concentration, patience,
perseverance, and judgment.

(Washburn, 1959)

“Technology literacy prepares in-

dividuals for intelligent participation
as informed citizens in the transition
from an industrialized society to a
post—industrialized service and infor-
mation. (National Science Board,

1983, p. 74)

We need a citizenry informed
about the physical world, the world
of human spirit, and the artificial
world we have created. (Chaplin,
1985, p. 14)

Technology education prepares
people to actively participate in so-
ciety as private citizens and produc-
tive workers. (Wright)
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Technology education directs
society towards the ancient injunc-
tion, “know thyself” and prepares a
foundation of knowledge that will
enable the citizens of tomorrow to
understand and engage in the tech-
nological debates that will produce
solutions to problems. (Vaglia)

... to develop an awareness and con-
cern for the social impact of techno-

logical innovations.

The type of thinking encouraged
by technology emphasizes variety and
a certain divergence in intellectual ef-
fort. It is a type of thought and action

rather than a bright confirmation of
our national genius. (Task Force on
Education for Economic Growth,
1983, p. 13)

... ignorance of science and tech-
nology is becoming the ultimate self-
induigent luxury. (Boyer, 1983, p. 24)

A language barrier as real as any
that exists in the world today sepa-
rates the technocratic society from
the remainder of society. And the
tragedy is that little attempt is made
to break down the barrier. . . (Finke,
1967, p. 49)

seldom fostered in schools, yet it may 6. ...todevelop an awareness and con-
have more to do with economic well— cern for the environmental im -
being than the subjects that currently pact of technological developments.

dominate the curriculum. Technology,
with its persistent focus on the rela-
tionship between mind and hand —
with its insistence on practical work
— seems closer than other subjects
including science, to the knowledge
and skills necessary to improve the
country’s commence and industry.
(Atkin, 1991, p. 50)

. . . we have seen that the tech-
nological equipment of a people fig-
ures more than any other aspect of
their culture when current judgments
of advancement of retardation arc
drawn. (Herskovitz, 1960, p. 241)

. . communities all over the
United States are depressingly famil-
iar now with what the experts call
technological, or structural, unem-
ployment: joblessness that occurs
because our workers, our factories
and our technological change today
seems a dark and threatening force,

The nation needs outstanding,
rigorously educated and trained
young men and women to enter ca-
reers as engineers, scientists and
technologists. (Johnson, 1990, p. 1)

Itis increasingly important for all
students to explore the critical role
technology has played throughout
history and develop the capacity to
make responsible judgments about
its use. (Boyer, 1983, p. 111)

The brighter tomorrow will be
there only if a bridge can be designed
that would span the gulf of techno-
logical ignorance which exists be-
tween the vast majority of the
populace and the technological elite.
(Maley, 1970, p. 41)



7.

. . . to develop the capability to cope

with technological change.

Although our technological ad-
vances have yielded manifold ben-
efits in increasing food supply, in
providing a deluge of material goods,
and in prolonging human life, people
do not always appreciate
technology’s contribution to their
lives and comfort. (Kranzberg, 1986,
p- 417)

. . . every new technology in-
volves questions of ethics and val-
ues, which must be judged from
aesthetic, historical and philosophi-
cal viewpoints. Furthermore, techno-
logical change has economic,
sociological, and behavioral impli-
cations for both the country and
those individuals directly involved.
(Truxal, 1986, p. 12)

The product of our schools is
people — people capable of living
in and contributing to a great demo-
cratic society so profoundly im-
pacted by industry and technology.
(Maley)

The new era of advancing tech-
nological change and global compe-
tition will radically change our
concept of basic skills— of the mini-
mum necessary skills for a person’s
economic survival. (Task Force on
Education for Economic Growth,
1983, p. 15)

The intent is to strengthen young
people early with the awareness and
flexibility that comes with techno-
logical literacy. (National Science
Board, 1983, p. 74)
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Technologically illiterate citizens
increasingly place a drain on the re-
sources of our communities and na-
tion when they are unable to function
effectively or contribute in a mean-
ingful and productive way in an in-
creasingly technological world.
(DeVore)

Two conditions that arose in the
last quarter of the 20th Century have
changed the terms for our young
peoples entry into the world of work:
the globalization of commerce and
industry and the explosive growth of
technology on the job. (U. S. Depart-
ment of Labor, 1991, p. xv)

. . . to develop a sensitivity towards
the need for informed involvement
in societal issues related to technol-

ogy.

Technology is too important to
be excluded from a student’s educa-
tional experience both prior to and
following secondary school. Tech-
nology as a subject area must be re-
quired for all students in
university—level education pro-
grams, particularly those who are
preparing to teach. (Johnson, 1990,
p-44)

. . . technology has been a sig-
nificant factor, not only in the pat-
tern of our daily lives and in our
workaday world, but also in democ-
ratizing education and the intellec-
tual realm of the arts and humanities.
(Kranzberg, 1986, p. 556)

Technology, with its persistent
focus on the relationship between
hand and mind — with its insistence
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on practical work — seems closer
than other subjects, including sci-
ences, to the knowledge and skills
necessary to improve the country’s
commerce and industry. (Atkin,
1990, p. 32)

People must understand the limi-
tations as well as the capabilities of
emerging technologies. The techno-
logically literate person should have
a sense of what technology can and
cannot do. He or she should not be-
lieve that technology can solve all
ills, nor that technology is respon-
sible for most problems. (National
Science Board, 1983, p. 74)

Contributes to process of
enculturation depicting how previ-
ous generations satisfied their needs
through the technologies they cre-
ated; compensates for the lost of so-
cial capital — the discontinuity of
education within the home, family
and neighborhood; acquaints stu-
dents with a vital segment of their
historic tradition (technology, the
warp and woof of human endeavor.)
(Hammond)

The realities of living in a tech-
nological society must be confronted
and dealt with if society is to main-
tain a harmonious balance between
the natural and human made envi-
ronment. Technology education pro-
vides an indispensable means to
meet this need. (Lauda)

If we are to prosper as a human
race, general education must play a
major role in our students’ under-
standing of the resources, processes,
outputs and impacts of the techno-

logical systems of communication,
transportation, manufacturing and
construction. (Lucy)

Technology education can pre-
pare students for their future by plac-
ing them in the middle of processes
that are currently being adapted for
use in society while allowing them
to anticipate future uses of their in-
terest. (Starkweather)

The contention that persons ig-
norant of technology can function in
a democracy to any affect when the
society is a technological one is du-
bious. Understanding is not a prereg-
uisite of control, it is control. (Fabun,
1968, p. 30)

... that he (Sir Charles Snow)
feared that technological progress
would eventually lead to a situation
in which life—or—death decisions
would one day be made by a small
scientific elite ‘who do not quite un-
derstand the depth of the argument.’

This is, he said, ‘one of the con-
sequences of the lapse or gulf in com-
munication between scientists and
nonscientists’. (Finke, 1967, p. 50)

. .. to become aware of technologi-

cal changes occurring in society.

.. . there is the recognition that
technological developments frequently
have social, human, and environmen-
tal implications that go far beyond the
intention of the original technology it-
self. (Kranzberg, 1986, p. 553)

Technological literacy is basic to
human performance in practically all
areas of living, as well as the very



existence of the individual on this
planet. (Maley, 1987, p. 244)

It was the success of the simplest
tools that started the whole trend of
human evolution and led to the civi-
lizations of today. (Washburn, 1962)

The new danger of ignoring tech-
nology in the twentieth century {lib-
eral arts curriculum} is the
possibility that we may be creating
a nation of mandarins, isolated from
the social and largely fabricated re-
ality in which we live. (Chaplin,
1985, p. 14)

Within the information age of
today people are continually inter-
acting with technology and com-
pelled to cope with rapid
technological change. Technology
education prepares our young people
to be educated as citizens who can
live in and contribute to our competi-
tive and technologically-based soci-
ety. It can enable the United States
to maintain its worldwide lead in
technology. Truly, technology edu-
cation is preparing our youth for the
future. (Gemmill)

By looking into our technologi-
cal future through technology edu-
cation, people may be more
adequately attuned to the life expe-
riences of the world in which they
are about to live. (Starkweather)

The study of technology is essen-
tial for an understanding of culture,
just as a comprehension of the ma-
terial basis of social life is indispens-
able to those concerned with human
group behavior. More than this, we

10.
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have seen that the technological
equipment of a people figures more
than any other aspect of their culture
when current judgments of advance-
ment or retardation are drawn.
(Herskovitz, 1960, p. 241)

. . . to be able to raise appropriate
questions regarding technology —

its use, value, and abuse.

A technologically literate populace
is necessary if citizens are to apply in
a responsible manner their values and
judgments in the control and use of
technology. (Johnson, 1990, p. 1)

... we are raising a new genera-
tion of Americans that is scientifi-
cally and technologically illiterate.
(National Commission on Excel-
lence in Education, 1983, p. 10)

Technology. All students should
study technology: the history of
man’s use of tools, how science and
technology have been joined, and the
ethical and social issues technology
has raised. (Boyer, 1983, p. 304)

Stll others are concerned that an
overemphasis on technical and oc-
cupational skills will leave little time
for studying the arts and humanities
that so enrich daily life, help main-
tain civility, and develop a sense of
community. Knowledge of the hu-
manities, they maintain, must be har-
nessed to science and technology if
the latter are to remain creative and
humane, just as the humanities need
to be informed by science and tech-
nology if they are to remain relevant
in the human condition. . . (Boyer,
1983, p. 10)
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The convergence of circum-
stances in the development of tech-
nology have given us unique
alternatives for today and the future.
In order to comprehend and utilize
technology mandates a discipline for
that task. Technology education is
designed to meet that need. (Lauda)

People who have experienced
technology education are able to
make more informed judgments
about technological issues such as
pollution, nuclear power generation,
super colliders, etc., because they un-
derstand technology in terms of its
benefits and limitations. (Waetjen)

Technology education provides
society the understanding needed to
make choices and direct the collec-
tive decisions in this technological
world for the common good.
(Bensen)

In a democracy, citizens and con-
sumers are continually being asked
to make evaluations of the applica-
tions and limitations of technology
to human wants, desires and prob-
lems. By providing students with the
skills necessary to evaluate the ap-

propriateness of various technologi-
cal devices and fixes, the curriculum
area of technology education helps
to promote a more just and sustain-
able future. (Gilberti)

Students must be prepared to
understand technological innovation,
the productivity of technology, the
impact of the products of technology
on the quality of life, and the need
for critical evaluation of societal
matters involving the consequences
of technology. (National Science
Board, 1983, p. 44)

... to develop the attitude and skills
necessary for continuous learning in

a fast changing society.

In one sense, the advance of tech-
nology in the workplace makes work
easier by reducing physical de-
mands. But inevitably the advance
of technology makes other intellec-
tual and psychological demands.
Even those inventions that make cal-
culations faster and easier — com-
puters, for example — require a high
degree of adaptability. (Task Force
on Education for Economic Growth,
1983, p. 15)



the form of gpportunities for the student.

1.

Chapter 5

Academic Values

The following is a listing of academic
values of technology education as stated in

... to integrate mathematics, science,
and social studies in a meaningful

and relevant way.

There must be someplace in the
school where the students can put all
the parts (academic disciplines) to-
gether in the context of reality and
the world beyond the school. That
place is technology education.
(Maley)

Real problems — the products of
technology — provide numerous
exciting applications of mathemat-
ics and science. . . when technology
is used to introduce scientific think-
ing, it will appeal to the student as
more interesting and relevant, and
hence be a motivator. (National Sci-
ence Board, 1983, p. 73)

Technological literacy is the pos-
session of a reasonable understand-
ing of technological systems and
requires knowledge of scientific and
mathematical concepts. (National
Science Board, 1983, p. 74)

The goal of increased under-
standing of technology becomes the
primary objective towards which the
interface with mathematics and sci-
ence is directed. (Maley)

...indeed, I believe that improv-
ing technology education can con-
tribute to improving science and
mathematics education. (Johnson,
1990, p. 1)

Technology must become part of
the K-12 experience for students.
Infusing technology into the K-12
curriculum with teachers who are
knowledgeable about technology as
a curriculum integrator can add a
sense of reality generally missing
from current schooling. (Johnson,
1990, p. 44)

Technology topics need to be in-
tegrated into the present curriculum.
This includes science and mathemat-
ics classes, industrial arts, social
studies and the language arts, and art
and music. (National Science Board,
1983, p. 75)

The idea that one can teach or
learn anything to any appreciable
degree within a single discipline is
erroneous and foolhardy. (Maley)

The study of technological sys-
tems should be used as a basis for
providing integrated and holistic
learning. (National Science Board,
1983, p. 84)

Itis a sound educational principle
that students should be introduced to
scientific subject matter and be initi-
ated into its facts and laws through
acquaintance with everyday social ap-
plications. (Dewey, 1938, p. 98)
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Technology is a product of math-
ematics, science, and engineering. It
is difficult to introduce the concept
of project work and design of physi-
cal things into an academic environ-
ment. What is principally lacking is
faculty experience in technology;
thus, we must better prepare our
teachers. The education of teachers
in technology must be, in part, ex-
periential, so that they can educate
students in an experiential way. (Na-
tional Science Board, 1983, p. 73)

The peculiar merit of a scientific
education should be, that it bases
thought on firsthand observation;
and the corresponding merit of a
technical education is that it follows
our deep national instinct to trans-
late thought into manual skill, and
manual activity into thought.
(Whitehead, 1952, p. 80)

For a comprehensive high school
or junior high, you need a broad range
of experiences that will fit the needs
of a lot of different kids. Somewhere
in that school the kid needs to find a
place to have success. (Copa, Plihal,
Scholl, Rehm, & Copa, 1985, p. 18)

Although technological concepts
are inseparable from their natural
content in the sciences and math-
ematics, the commission considers
the topic to be of critical importance
and meriting separate treatment. Ap-
propriate instruction in technology
should be integrated into the curricu-
lum for grades K—12. (National Sci-
ence Board, 1983, p. 74)

2.

...toengage in a multi-sensory ex-

perience in education.

Technology education provides
the finest blend and balance of all the
senses used in learning. Itis truly the
ultimate experience. (Bensen)

. . .to develop various skills and un-
derstandings related to technologi-

cal literacy.

... technological literacy is quite
different from scientific literacy and
mathematical literacy. An under-
standing of scientific and mathemati-
cal concepts doesn’t automatically
result in an understanding of tech-
nology. (National Science Board,
1983, p. 73)

The product of our schools is
people — people capable of living
in and contributing to a great demo-
cratic society so profoundly im-
pacted by industry and technology.
(Maley)

It is recommended that a course
in technology and technological
thought be developed for use either
at the eighth or ninth grade level.
This is an appropriate time to cover
subjects in technology in—depth,
rather than waiting until the last year
of high school. (National Science
Board, 1983, p. 70)

Technological literacy needs to
be a part of general literacy and
“numeracy.” In a sense we are speak-
ing of “basics” in education, and we
are identifying the knowledge and
understanding of technology as ba-
sic. Technological literacy is quite



different from scientific literacy and
mathematical literacy. An under-
standing of scientific and mathemati-
cal concepts doesn’t automatically
result in an understanding of tech-
nology. (National Science Board,
1983, p.73)

... . there can be no adequate tech-
nical education which is not liberal,
and no liberal education which is not
technical; that is, no education which
does not impart technique and intel-
lectual vision. . . (Whitehead, 1953,
p- 58).

Technology education provides
each student with the requisite so-
cial, academic, and technical skills
essential] for success in the complex
era of the 21st Century. (Oaks)

. . . to develop skills in the use and
care of tools, materials, and equip-

ment.

. . . the corresponding merit of a
technical education is, that it follows
out deep natural instinct to translate
thought into manual skill, and
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. . . our students know that they
live in a technological age, but any
history that ignores the technologi-
cal factor in societal development
does little to enable them to compre-
hend how their world came into be-
ing. (Kranzberg, 1986, p. 558)

Technology education must be a
part of the whole education program
throughout K—12. Itis not only a sub-
jectin its own right, itis a part of all
subjects. (Johnson, 1990, p. 1)

. . . technology also serves as a
source of concepts ranging from the
technical to the social such as storage,
conversion, control, impacts, and risk/
benefits. (Johnson, 1990, p. 2)

Students must be prepared to
understand technological innovation,
the productivity of technology, the
impact of the products of technology
on the quality of life, and the need
for critical evaluation of societal
matters involving the consequences
of technology. (National Science
Board, 1983, p. 44)

manual activity into thought. 6. ... to establish relevance between
(Whitehead, 1953, p. 61) the academic and the applied — the
theoretical and the practical.
. . . to develop understandings re-

lated to the social impact of technol- ... there is no such thing as edu-

0ogy — past and present.

. . . a solid case could be made
that technology should be included
in elementary and secondary schools
because the knowledge it embodies
is important in its own right. Practi-
cal reasoning is a universal, produc-
tive, and distinctive human activity
... (Atkin, 1990, p. 32)

cational value in the abstract . .
(Dewey, 1938, p. 46)

The symbol manipulation and
abstract thinking skills required in
many technical jobs today are
learned effectively through a com-
bination of practice and explicit
teaching in a meaningful context.
(Raizen, 1989, p. 56)



20 « Academic Values

... it is not sufficient to teach
knowledge and procedures; instruction
must also focus on conditions of ap-
plication of the knowledge and skills
being learned. (Raizen, 1989, p. 54)

Technology is not to be confused
with science. Science is what the
universe, macrocosm and micro-
cosm, consists of — stars, planets,
galaxies, cells, atoms, particles.
Technology in tools, machines,
power, instrumentation, processes,
techniques. (Gies, 1982, p. 17)

The solution which I am urging is
to eradicate the fatal disconnection of
subjects which kills the vitality of our
modern curriculum. There is only one
subject matter for education, and that
is life in all its manifestations. . .
(Whitehead, 1952, p. 18)

. . . education should turn out the
pupil with something he knows well
and something he can do well. The in-
timate union of practice and theory aids
both . . . (Whitehead, 1953, p. 58)

But even if it weren’t — even if
there were not a robust link between
a well—crafted technology curricu-
lum and the country’s economic
well-being — a solid case could be
made that technology should be in-
cluded in elementary and secondary
schools because the knowledge it
embodies is important in its own
right. Practical reasoning is a univer-
sal, productive, and distinctive hu-
man activity. Emphasizing it may
have the desirable effect of helping
students see clearer connections be-
tween the activities they are made to

do in school and the issues that make
a difference in their own lives.
(Atkin, 1991, p. 50)

For a comprehensive high school
or junior high, you need a broad range
of experiences that will fit the needs
of a lot of different kids. Somewhere
in that school the kid needs to find a
place to have success. (Copa, Plihal,
Scholl, Rehm, & Copa, 1985, p. 18)

.. . one consideration stands out
clearly when education is conceived
in terms of experience. Anything
which can be called a study — must
be derived from materials which at
the outset fall within the scope of or-
dinary life experience. (Dewey,
1938, p. 86)

As early as the Sixteenth Century,
Francis Bacon urged craftsmen to ac-
quire greater scientific knowledge.
And, during the past two centuries,
technology has been based more and
more on science. Today, the two are
joined. (Boyer, 1983, p. 109)

The pupils have got to be made
to feel that they are studying some-
thing and not merely executing in-
tellectual minuets. (Whitehead,
1953,p.9)

When taught within an educa-
tional program, the study of technol-
ogy in our local school systems must
be given equal emphasis to other
academic disciplines such as lan-
guage, science, mathematics and
economics. (Lucy)



Technology education provides
an excellent resource for developing
the student to the fullest extent. Due
to the nature of its subject content
and teaching methods used in this
subject, it provides a exemplary op-
portunity for students to excel and
develop themselves. It is particularly
appropriate for individuals in devel-
oping skills and combining theoreti-
cal and practical applications in their
educational experience. (Williams)

Technology education is more
than just an acquaintance with tools,
materials, and processes; itis the part
of an individual’s education that
helps to bridge the gap between
theory and practice. (Vaglia)

. . . firsthand knowledge is the
ultimate basis of intellectual life. . . .
the second-handedness of the
learned world is the secret of its me-
diocrity .. . (Whitehead, 1953, p. 61)

We believe, after examining the
findings of cognitive science, that the
most effective way of learning skills
is “in context,” placing learning ob-
jectives within a real environment
rather than insisting that students
first learn in the abstract what they
will be expected to apply. (U. S.
Department of Labor, 1991, p. xv)

The antithesis between a techni-
cal and a liberal education is fallacious.
There can be no adequate technical
education which is not liberal, and no
liberal education which is not techni-
cal. (Whitehead, 1949, p. 58)

It is a sound educational principle
that students should be introduced to
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scientific subject matter and be initi-

‘ated into its facts and laws through

acquaintance with everyday social ap-
plication. (Dewey, 1938, p. 98)

The “hands on, minds on’ nature
of technology education make it the
perfect catalyst for quality academic
learning for all students but particu-
larly those who need to see a power-
ful association between theory and
practice (real life) if they are to stay
in school and succeed. (Oaks)

. . to develop understandings and
appreciations related to the evolu-

tion of technologies.

. . . the history of technology is
the story of man and tool — hand
and mind — working together.
(Kranzberg, 1986, p. 558)

Itis increasingly important for all
students to explore the critical role
technology has played throughout
history and develop the capacity to
make responsible judgments about
its use. (Boyer, 1983, p. 111)

We recommend that all students
study technology: the history of
man’s use of tools, how science and
technology have been joined, and the
ethical and social issues technology
has raised. During this proposed
one-semester course, a student
might well look at one technologi-
cal advance — the telephone, the
automobile, television, or the micro-
computer, for example — trace its
development, and examine the posi-
tive and negative impact it has on our
lives today. (Boyer, 1983, p. 110)
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8.

. . . to develop understandings and
appreciations related to the utiliza-

tion of technologies.

The need for broad—based tech-
nology education is confounded by
the complexity of the required effort
for the implementation that lies
ahead. (Johnson, 1990, p. 44)

True learning includes first, a
sense of accomplishment and satis-
faction, second, an excitement which
generates further exploration, and
third, a desire to relate this new abil-
ity to other areas. It is our position
that the study of technology can
stimulate this cycle and foster true
learning in science and mathematics
as well. Beyond all practical reasons,
we encourage the study of technol-
ogy by young people strictly for the
simple joy of it and for the great sat-
isfaction that comes with an under-
standing of how the world works.
(National Science Board, 1983, p. 84)

. . . to develop understandings and
appreciations related to the signifi-
cance of technology in human af-

fairs.

Itis a sound educational principle
that students should be introduced to
scientific subject matter and be initi-
ated into its facts and laws through
acquaintance with everyday social ap-

... many of today’s students sim-
ply do not see the relevance of his-
tory to the present or to their future.
I suggest that this is because most
history, as is currently taught, ignores
the technological element.
(Kranzberg, 1986, p. 554)

Technological literacy needs to be
a part of general literacy and
“numeracy.” In a sense we are speak-
ing of “basics” in education, and we
are identifying the knowledge and un-
derstanding of technology as basic.
(National Science Board, 1983, p. 73)

Technology education provides
a commitment to a time-honored
goal, that is, to merge the realities of
life in a technological society with
the educational system. (Lauda)

The time has come to have a new
basic as a core subject in our schools
called technology education. Ad-
vancing technology has dictated that
we do so. Itis time to break tradition
and implement a subject area
brought about by our society.
(Starkweather)

Technology education is the
“general education” of the world of
technology. Technology education is
the “know-how” for the future.
(Rosser) '

plications. (Dewey, 1938, p. 98) 10. ...to develop an awareness and un-
derstanding of the contributions of
technology in the advancement of

civilization.

Our secondary school students. .
. want to see themselves as partici-
pants in the world they live in. . . they

want the world to be in the school
and the school in the world. (Foshay,
1970, p. 352)

The study of technology is essen-
tial for an understanding of culture, just
as a comprehension of the material



basis of social life is indispensable to
those concerned with human group
behavior. (Herskovitz, 1960, p. 241)

... too many school children are
taking the push—button world they
live in for granted as though it sprung
fully armed from some Jovian head.
If we can teach them of the slow,
heartbreaking process by which we
came to be as we are, it will give
them healthy pause. (Burlingame,
1959, p. 18)

We are frankly disappointed that
none of the schools we visited re-
quired a study of technology. (Boyer,
1983, p. 111)

... there is also an indirect influ-
ence of technology on education, one
which makes it more possible than
ever before in human history for
larger numbers of people in the in-
dustrialized nations to take advan-
tage of formal schooling.
(Kranzberg, 1986, p. 555)

A unified interdisciplinary study
of technology is needed to develop
an acceptable level of technological
literacy within all students. Technol-
ogy education contributes to under-
standing the development, use and
significance of society’s inventions
and technological developments; to
applying and interacting successfully
with technology; to systematically
approaching technological problems
and effectively communicating the
results; and to evaluating the impact
of technology on the individual, so-
ciety, culture and environment.
(Gemmill)

11.
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Technology education serves as
a means of developing knowledge
enabling students to examine tech-
nological alternatives to societal
problems, provides an opportunity to
explore change as an element of life
and helps students explore how they
can make a contribution in a future
society. (Starkweather)

... to develop problem—solving skills.

Real problems — the products of
technology — provide numerous
exciting applications of mathemat-
ics and science . . . When technol-
ogy is used to introduce scientific
thinking, it will appeal to the students
as more interesting and relevant, and
hence be a motivator. (National Sci-
ence Board, 1983, p. 73)

Technology education should
emphasize problems—solving. The
posing and solving of problems, in-
creasingly complex as students move
from Kindergarten through the
twelve grades. (Johnson, 1990, p. 2)

Technology is also a connector
in the world of science. It is the
hands-on or experiential part of sci-
ence and math. Technology is pro-
cess, the action part of the technical
world making things— doing things.
Students remember better the prin-
ciples of science if they have used
them to solve problems by doing
things, by solving problems in tech-
nology. (Johnson, 1990, p. 2)

The development of problem-—
solving skills should be a fundamen-
tal goal in pre—college education.
This provides further rationale for an
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early introduction to technology. The
early introduction to technology, giv-
ing examples of real problems,
would develop important reasoning
skills. (National Science Board,
1983, p. 70)

Technology education contrib-
utes to some of the most basic and
fundamental processes of learning.
Through the development of such
skills as problem-solving, group
dynamics, decision—making, leader-
ship and followership, inquiry, and
technical competence to name justa
few, students engage in organized
academic learning experiences that
prepare them for living in a techno-
logical world. (Martin) '

The problem—solving focus of
technology education helps students
develop creativity, decision-making
and managerial skills. (Wright)

Technology education presents
an excellent opportunity for unique
problem—solving opportunities for
students. (Lauda)

The highest order and most com-
plex human endeavors are embod-
ied in problem-solving and in
designing our future. In utilizing the
synergy of the cognitive, psychomo-
tor, and affective learning domains,
technology education can and does
provide for a powerful learning en-
vironment. (Bensen)

Technology education is one of
the few curricula in the schools that
provides a truly multivariable com-
plex problem—solving environment
that relates directly to the real world.

In this environment students learn
that there are many answers to a
problem. (DeVore)

Technology education with its
focus on technological literacy and
the problem—solving approach, is
providing a means by which students
can understand, live and work in an
advanced technological and informa-
tion based society. The interdiscipli-
nary nature of technology education
is additionally helping students to in-
tegrate knowledge from other aca-
demic pursuits to the problems
facing humankind. (Gilberti)

Creativity, problem-solving and
conceptual learning, are all enhanced
in the minds on, hands on learning
environment of a quality technology
education program. (DeVore)

Learning how to study and prob-
lem solve using technology and gain-
ing knowledge about a particular
technological topic can be of much
value to individuals acquainting
themselves with the forces that af-
fect their own well-being.
(Starkweather)

. . . to develop skills in research,
quiry, and synthesis.

The peculiar merit of a scientific
education should be, that it bases
thought on firsthand observation;
and the corresponding merit of a
technical education is that it follows
our deep natural instinct to translate
thought into manual skill, and
manual activity into thought.
(Whitehead, 1952, p. 80)

in-
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. . . the processes by which the
individual will be able to maintain a
reasonable degree of technological
literacy throughout one’s life in an
ever—changing technological society
is one of education’s greatest chal-
lenges. (Maley, 1987, p. 248)

A multi-sensory method of in-
quiry that incorporates several
known forms of intelligence, particu-
larly visual spatial and bodily kines-
thetic; an integrating activity fusing
thinking, feeling and doing in a ho-
listic learning experience; translates
abstractions into meaningful appli-
cation. (Hammond)

Technology education provides
people with self—educative skills
such as problem—solving, critical
thinking, and analytic abilities. These
are absolutely essential in a society
in which information is increasing at
an exponential rate. Cognitive tech-
niques for keeping up to date with
new information are essential since
rote memory is ineffectual. Technol-
ogy education provides those cogni-
tive skills. (Waetjen)

... to experience educational activi-
ties in a holistic manner as opposed
to the usual fractional forms of in-

struction.

. . . there can be no adequate tech-
nical education which is not liberal,
and no liberal education which is not
technical; that is, no education which
does not impart technique and intel-
lectual vision. (Whitehead, 1953, p.58)
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The pupils have got to be made
to feel that they are studying some-
thing and not merely executing in-
tellectual minuets. (Whitehead,
1953,p.9)

The study of technological sys-
tems should be used as a basis for pro-
viding integrated and holistic learning.
This is our reason for suggesting that
all academic departments be involved.
We can not afford to repeat the mis-
takes of the past. (National Science
Board, 1983, p. 84)

Experience is the application of
understanding. It builds familiarity
and helps fix what has been learned
so that it can be applied in future,
perhaps unfamiliar situations. It is
the indispensable servant of technol-
ogy education. (Johnson, 1990, p. 2)

The study of technological sys-
tems should be used as a basis for pro-
viding integrated and holistic learning.
This is our reason for suggesting that
all academic departments be involved.
‘We cannot afford to repeat the mistakes
of the past. (National Science Board,
1983, p. 84)

. .. when technology is used to
introduce scientific thinking, it will
appeal to the student as more inter-
esting and relevant, and hence be a
motivator. The mathematics and sci-
ence education now offered to our
young people could be greatly en-
riched if we were to incorporate a
technological content. (National Sci-
ence Board, 1983, p. 73)
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It is in technology education
where students begin to acquire an
awareness that the many diverse
courses in their academic program
have a common thread — technol-
ogy. (Pytlik)

True learning includes first, a
sense of accomplishment and satis-
faction; second, an excitement; and
third, a desire to relate this ability to
other areas. It is out position that the
study of technology can stimulate
this cycle and foster true leaming in
science and mathematics as well.
(National Science Board, 1983, p. 84)

The interdisciplinary aspects of
technology education develop a
sense of family within the school.
(Petrina & Volk, 1991, p. 25)

The greatest benefits to society
will occur when there is a clear un-
derstanding of the relationships and
interactions between society, aca-
demics and technology are under-
stood and nurtured. That is the role
of technology education in our
nation’s schools. (Oaks)
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