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General Education
By John W. Sinn and Russeil R. L. Laird

Students must gain
hnowledge aboat the

design and fanction of
technological systems

in order to
understand technology

and control it for
eotyone's beneftt,

This highlights the need to make educa-
tion more technologically relevant. But
how can we accomplish this nearly revo-
lutionary change in the world's educa-
tional svstems?

Allen P. Splete thinks that the under-
gradu4te program is the logical place to
begin to address the problem.

Because the technological methods and
problem solving techniques of the engineer
are so much a part of our societv, we need to
educatc our undergraduate students about
them. This requires much more than simply
making our students "computer literate." Ii is
time for educators to rethink and refocus the
traditional liberal arts curriculum to include
the study of technology. In addition to intro-
ducing them to the traditional methods of
inquirv of the social sciences, humanities, and
natural sciences, we need to help students
develop the skills of technological reasoning
and decision making. This is important now,
but it will become imperative as technologv
becomes an increasingly powerful force in
society.4

One can onlv wonder how much
more  fo rce fu l - techno logv  can and

he signs are all around us.
Product iv i ty  and qual i ty
have slipped and may be
continuing to decline around
the world. Energy and other
resources continue to be con-

sumed at an alarming rate, despite their
obvious scarcity. The overall quality of
life seems to be eroding, world wide.

The democratic social order in a machine
age is impossible unless the members under-
take self-cultivation on a large scale. Can this
be done? Diflerences in biains and talent
cannot be denied, and fortunatelv do not
have to be. Individuality and cxcellence do
not prescribe in advance any one particular
combination o[ talents, ail thbv ask for is rhe
full exploitation o[ the capaciiies the person
happens to have.

The great sin is not lack of brains, but lack of
cultivation is a principle and a promise that
the science of education is oblisated to
redeem, and there is reason to belie-ve that it
can redeem it.r

Nearly everyone agrees that educa-
tion is part of the problem. Warnings
about the quality and content of educi-
tion appear in media reports almost
daily.2 Such reports typically call for
massive overhaul of the education svs-
tem in order to prepare people for the
future. One report points out that low-
skilled workers will not be needed in the
future, no matter how hard thev are will-
ing to toi l .

While it was once possible for people to suc-
ceed in this society if thev were simply willing
to work hard, it is increasingly difficult for the
poorly educated to find jobs. A growing
number of permanentlv unemployed people
seriously strains the social fabric. A heavily
technology-based economy will be unable to
invest vast sums to maintain people who can-
not contribute to a nation's productivity.l

should become in society! It is significant
to note, however, that Splete expresses
concern not only about the methods and
techniques of technology, but also about
its relevancy within the traditional edu-
cational svstem.

Two Gultures?
Equally as telling is Westheimer's

observation about C. P. Snow's two cul-
tures in relation to the undergraduate
university experience:

We are educating our studcnts to fit into C.
P. Snow's two cultures: one group in humani-
ties and an entirely different group in scicnce
and technology. But this division is lopsided;
in thc bet ter  col leges at  lcast ,  s tudents in
science find out something about the modern
technological world and in addition learn a
modest amount about thc humanities and
social sciences. The humanists cannot make a
reciprocal claim, nor can many of the social
sc i en t i s t s .  The  p rob lem i s  compounded
bccause wc pretend that we reallv aie provid-
ing a liberal education for all of our students;
we pretend that our graduates have a com-
mon core of knowledge that embraces both
cultures.s

Is it responsible for colleges to be grad-
uating a dual class of citizenry and
thinkers? Shouldn't all [iberally educated
individuals have a reasonable under-
standing of technology?

Certainly this does not imply that stu-
dents should cease to study humanities
and the arts as part of a liberal educa-
tion. The values taught by traditional
liberal-arts studies must be held in hieh
esteem. But these studies form onlv pirt
of the education necessary in an iee of
technologv. Students must also 

-gain

knowledge about the design and func-
tion of technological systems in order to
depend upon technology and control it
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for everyone's benefit.

General Education
The development of individual capaci

ties and talents, often called intellectual
development,6 is what makes the general
education curriculum in undersriduate
educat ion so important  to  society.
General education can free humankind
from ignorance and prejudice by provid-
ing insight into a variety of [fe issues.

General education should also provide
a comprehensive view of human knowl-
edge, achievements, and capacities, and
help students develop an insight into typ-
ical human values. Further, general
education must facilitate the develoo-
ment of organized, dynamic thinking
and creative processes.

Educators have always beleved that
the more liberal the general education,
the richer will be an individual's personal
life. Persons with this broad education
should develop further vocationally, and
make a greater contribution to society
than those who are not well founded in
general education.T Greene says:

The educational process is well structured
in proportion as it teaches the basic disci-
plines not as dead facts to be memorized but
as vital tcxtls to be mastcred and put to use.8

He adds:

In proporlion as it is truly liberal and vital,
all its members, as younger and older schol-
ars will be intensely conccrned with the most
urgent problems of mankind-with scientific
and technological advance, with political
power and social justice, with the multiple
moral rights and duties, and with the chal-
lenges of rcligir,rus aspirations and belief.e

As general education attempts to train
students to understand and solve
humanity's most urgent problems, it
must deal with science and technology,
as well as the liberal arts.

The Bole of the University in a
Technological Worldto

The university serves as a "shock

absorber" for society as well as a center
for innovation and creation. It both
explores and explains the technological
and scientific world.

The university needs to assume a piv-
otal role in dvnamic and lons-term
change. This will enable individials to
achieve the maimum qualitv of life
possible.

One key role of general education is
upgrading the general populace over
time. This includes the need to teach
people to interact with technology and
shape it to serve humankind. The uni-
versity that does not take seriously its
obligation is acting irresponsibly.

The general upgrading of the popu-
lace spoken of above requires far more
than for the university simply to talk
about technology, or even to include it in
the general-education programs. Uni-

Preparing Students for
the Future

If the university is to prepare people
for the future, it must see its task as
extending far beyond student memori-
zation of facts and figures or even com-
pletion of lab exercises. Universities need
to provide students with hands-on study
and conceptual understanding of tech-
norogy.

The university must train both
thinkers and doers. However, doers
must have the ability to ask, Why are we
doing this? Is there a better way? Con-
versely, thinkers also need to be action
oriented. In the areas of mathematics,
science, and technology, theory needs to
be combined with application. In the
university setting, thinking and doing
must be viewed as complementary
tasks.

The university must help people to
believe in themselves and their capabili-
ties. It must teach them to be self-
sustaining in their search for truth, to
continuously ask questions, and to probe
ever more deeply into ways to control
technology and effectively convert
world resources for the benefit of
humankind.

Tiaining Ethical Problem
Solvers

As today's university students enter
industry and various cultural institu-
tions, many of them will control or direct
resources and processes with significant
potential for good or evil. A key role of
general education must be to teach stu-
dents and others both the technical
know-how and the ethical principles
they need for decision-making in the
world of tomorrow.

To do this, the university must train
innovative problem solvers. These
future leaders need a broad education
that includes mathematics, their mother
tongue and other languages (both writ-
ten and spoken), science, humanities,
and multicultural education-as well as

Figure 1. Model for Integrating Technology

As genual education
attempts to train

students to
undqstand and solae

humanity's most

must desl with
science and

with the libqal arts.

versities sh<luld sponsor research by
technologists. Through the use of system-
atic approaches to solve problems and
create innovative proposals these
researchers can help upgrade the
general citizenry.

The University as Agent
for Ghange

Change is a particularly important
technological behavior, one that is not
easily studied or controlled. The univer-
sity must aid change rather than place
obstacles in its path. It can serve cither
as the pacesetter for society, or it can
slow down the pace of change in order
to enable other institutions to adiust and
make orderlv transitions. Both roles arc
appropriate at various times.

This ra ises several  quest ions:  (1)
Should the universitv create the tech-
nology, if it has the responsibility to
teach about it? (2) Should the university
curriculum change with each advance
in technology? (3) Who has the primary
responsibility for teaching about tech-
nology? If entities outside the university
ought to handle this responsibiliry, then
(4) What is the role of the university in a
technological world?

urgent problems, it

technology, as well as

Technology
and

Culture

Energy
and

Recources
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analysis of economic, social, and political
structures.

People in all capacities and at all levels
in the workplace must understand qual-
i ty  and product iv i ty .  Related issues
include, among others, costs, inspection,
t ime and mot ion,  safety,  re l iab i l i ty ,
automation, motivation for quality and
methods improvement.

Study of these areas must occur in an
applications-oriented environment. This
will reouire more than a discussion of
quality- and productivity. Studv must
take place in an actual production
environment.

Failure to teach these topics will result
in continued industrial and technologi-
cal breakdown in organizations as well
as products. As the quality of products
continues to degrade, and as worker
productivity declines, these issues will
become more critical, causing reduced
competitiveness in the world market.

taking lt Happen

How can we add a technologv
emphasis to general education at the
university level? How manv courses
should be reouired? Who should teach
them? The answers are rather complcx.
However, some recommendations may
be appropriate.

Fi rs t ,  the in tegrat ive technology
approach should only be attempted in a
school with a collcge or dcpartment of
technology, applicd scicnccs, cngineer-
ing, or a similar program.

Second, technology should be studied
from an applications perspective, which
requires an appropriate lab cnviron-
ment.

Third, technology education should
ut i l ize an in terd isc ip l inary approach.
This will provide a coordinating environ-
ment for mathematics, science, verbal
and written communications, compul-
ers, social interaction skills, ethics, busi-
ness and management, and other theo-
retical courses.

The curricular framework of general
education in technology could encom-
pass broad areas of study such as
energy and resources, production, and
communication. The basis for these or
similar areas of study has been provided
by several professional organizations,
including the International Technology
Education Associationrr and the National
Association of Industrial Technology.r2
These groups in terpret  the content
somewhat differently, but the basic
tenets of their studies seem to be quite
similar.

The three lower-level introductory
courses would combine lecture/discus-
sion and lab, while the 300level course
would consist of lecture onlv. The basic
premises of the three-courie introduc-
tory approach would be as follows:

Technology should be
studied from an

applicatiotts
perspectioe, which

requares an
appropriate lab

enaironment,

1. To provide students with an over-
v iew of  major  areas of  s tudy in
technology.

2. To provide an academic format,
thus enhancing the likelihood of attract-
ine traditionallv oriented students.

3. To encourage the organization of
content  wi th in technology programs
under the new headings of production,
communication, and energy and re-
sources.

4. To enable students to enroll in a
"package" of courses that provide an
efficient overview of technology. At the
same time students could select one of
the blocks (or any combination therein),
including the technology and culture
course.

5. To lurc students currentlv unwilling
to commit morc hours to traditional
courses in individual areas of technol-
ogv, while at the same time providing a
broad overview of the subicct.

6. To providc an opportunity for each
area of study to put its best foot for-
ward. Senior professors should instruct
these courses to cnsurc optimal quality.

lntroductorv courses should include
selected laboratory activities, with an
applications orientation. For example,
students could be challenged to manu-
facture and produce a prearranged prod-
uct, conduct experiments with motors,
create computer applications for energy
and resources, or solve a communica-
tion problem relating to graphics, design,
or electronics.

At the introductory level, courses
would outline broad areas of technology
through selected applications. Subse-
quent, higherlevel courses would focus
on specific areas of technology and their
applications.

Course ObiectiYes
The courses would have three basic

obiectives:
l. To introduce students to concepts

and content commonly associated with
industry and technology.

2. To teach about relationships among
technologies, with specific emphasis on
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their svstcms, matcrials, processes, and
design functions.

3. To helo students understand the
evt-rlution and future of technologies
commonlv associated with industrv.

Courre Descriptions
Tvpical course descriptions would be

as follows:

Com mu  n  i ca t i on .  Commun ica t i on  o roc -
esscs and mcthods will be defincd bv the
technologv systems model. Problem-solving
techniques will be introduced and developed.
Students will use several microcomputer
software packages to solvc communication
problems.

hoduction. The studv of technology svs-
tems, elements, and applications to mc-et
industrial or commercial obic'ctives. Course
applies the technologv svstJms model and
explores the basic human adaptive skills
required to operate, build, maintain, test, and
develop technologv svstems.

Energt and Resources. An overview of cur-
rent  wor ld energy and resources wi th
emphasis on how we arrived where we are, as
wel l  as current  energv and resource
approaches. Alternatives and applications for
the future are emphasized, along with cur-
rent methods.
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The 300-level tcchnolosv and culture
('oursc should addrcss va-iues. attitud('s.
and general cultural issues related to
tcchnologv. Ideally, the class would bc
tcam taught bv instructors from tech-
ncllogv, liberal arts, and other programs
or disciplincs.

In general, the upper division technol-
ogv course should reinforce the applica-
tions orientation as indicated carlier,
providing a point of focus for business,
science, mathematics, writing, and other
morc theoretical courscs or programs in
the universitv curriculum. The 300-level
course should not onlv challenee stu-
dcnts to applr theorics from other
courses, but also help them consider the
ethics of their discioline within the con-
text of technology. The course descrip-
tion and context misht be described as
follows:

Tbchnologt and Culture. Current issues and
their relationship to technologv and svstems
in various cultures throughout the world;
emphasis on explaining technological behav-
iors, and on showing horv technologv per-
meates al l  human affairs. Prerequisites:
TECH core and junior status, or consent of
the instructor.

Upper-division technologv courses
should help general education to apply
theories, principles, and concepts in
order to provide a rich cultural expe-
rience across camDus. Students from
various programs should not onlv have
the opportunitv to apply content from
other courses to technologv cources, but
thev should also have have some hands-
on exposure to technology.

Summary
Technologv must be vierved as a lib-

eralizing area of studv, necessary for
every educated person. While general
educat ion must  not  neglect  math,
science, and language, it als<.r needs to
include technologv awarencss. Everv-
one needs to be generallv fiterate as well
as tcchnology literate in order to par.tici-
patc in controlling and shaping technol-
ogy.

Based on its uniquc knowledge and
relat ionship wi th industry ,  industr ia l
technologv can help integrate technol-
ogv into thc gcneral-education curricu-
lum. To prepare citizens for thc 2lst cen-
tury, institutions of higher lcarning must
make tcchnology literacv a high prioritv.

Dr. lohn W. Sinn i-s Associate Dean and
Associate Prolessor of the Cctllege of kchnol-
ogv, Bot,ling Green State lJniversity, kxvling
Creen. Ohio. Dr. Ru-ssell R. L. Inird i^s Chair'
nun and Prolesxtr in the kchnologt Educa-
tion Departnrcnt at Pacilic Union College,
Angv,in, Calit'ornia
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