
52

Technological literacy refers to the
understanding of modern technology—
its capabilities and limitations, underly-
ing concepts, and societal impacts.
Technological literacy spans the range
from how specific devices or machines
work to the understanding of the more
complex systems for satisfying human
needs and wants. Furthermore, techno-
logical literacy includes not only the
application of scientific and mathemati-
cal principles underlying the devices
and systems, but also consideration of
the human, environmental, and soci-
etal impacts.

When designing curricula to help
students to achieve technological lit-
eracy, the knowledge base can be cat-
egorized into five content areas:
• Technological systems and engineer-

ing concepts.
• Application of science concepts.
• Applied mathematics: Quantitative

methods.
• How individuals interact with tech-

nology.
• How technological systems interact

with our societal systems.

ASPECTS OF TECHNOLOGICAL
LITERACY

Since technology education includes
the study of how technology works and
is designed and how it interacts with
other societal systems, only an interdis-
ciplinary approach to its study is appro-
priate. In my view, students need to
study how five major content areas
interact in today’s technology-based
society. First, they need to learn how
mathematics, science, and technology
(MST) concepts are connected. To en-
hance relevance, MST studies also need
to include the personal and societal
impacts of MST systems.

The connections among the five
major aspects are shown in Figure 1.
The approach in SUNY at Stony Brook’s
Department of Technology and Society
is to start with the study of specific
technological systems and related con-
cepts. Ideas from the other four do-
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mains are introduced as needed. How-
ever, the focus of a course can start with
any of the other “circles of knowledge.”

UNDERSTANDING
TECHNOLOGICAL SYSTEMS

AND CONCEPTS
All technologies have evolved to help

people better satisfy human needs and
wants. Societies have developed tech-
niques for using tools, materials, en-
ergy, information, and human resources
for satisfying these needs and wants. A
system’s model can be used to clarify
the operation and behavior of techno-
logical systems. Technological systems
are designed and developed with engi-
neering concepts and apply concepts
from other disciplines. Technological
systems result from engineering design

and development. Engineers use math-
ematical and scientific concepts in their
work. Thus, understanding of the be-
havior of technological systems requires
study of how scientific and mathemati-
cal concepts are applied. But other con-
cepts underlying modern technologi-
cal systems are unique to engineering.
For example, the control of systems via
feedback is the basic concept of auto-
mation. Other concepts relate to ergo-
nomics (human factors engineering) and
aspects of decision making (criteria, con-
straints, modeling, and optimization).

APPLIED MATHEMATICS
AND SCIENCE

The application of mathematics and
science concepts and techniques to the
analysis of socio-technological prob-
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Figure 1. Interaction among five major aspects of technological literacy.
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lems and issues makes the study of
abstract concepts more concrete and
meaningful. Many science educators,
such as Shamos (1998), feel that it is the
best way to help liberal arts students
make sense of these subjects.

From a pedagogical perspective,
studying disciplinary concepts via ap-
plications adds relevance to the learn-
ing experience. Students who are of-
ten “turned-off” to regular mathemat-
ics and science courses find technol-
ogy-based courses to be more inter-
esting and meaningful.

In order to study technology-based
problems in a more precise and rational
manner, both quantitative and scien-
tific methods of analysis must be used.
For example, the study of alternative
energy sources requires that students
learn how to measure amounts of en-
ergy and what happens when energy is
converted. Risk analysis requires that
students understand probabilistic mod-
els and how they are used.

TECHNOLOGY AND
THE INDIVIDUAL

As individuals, we interact with tech-
nology as human users and citizens of a
democratic society. As users of tech-
nology, we must learn to choose the
most appropriate technology to satisfy
our needs in the home as well as in the
work environment. As more and more
contemporary issues relate to the soci-
etal impact of technology, we need to
learn how to use relevant information
to make informed decisions. Those of
us who create new technology, besides
understanding technical concepts, must
also be knowledgeable of human and
societal impacts.

This aspect of technological literacy,
for most of us, deals with learning the
concepts and techniques of making the
most cost-effective use of the technol-
ogy. Decisions about selection, use,
and maintenance of consumer prod-
ucts require an understanding of both
the basic information about the product
and the process of decision making.

Technology must be designed with
the human user in mind. The match
between the technology and the hu-
man user (ergonomics, or human fac-
tors engineering) is crucial to the opti-
mization of health, safety, and comfort

levels.
Besides making decisions about con-

sumer-related technologies, individu-
als must also participate in local and
national decisions about the choice of
complex systems for satisfying our needs
for shelter, food, energy, and security.

SOCIETAL IMPACT OF
TECHNOLOGY

Another aspect of technological lit-
eracy is the ability to understand the
limitations and capabilities of current
and emerging technologies. Some
people erroneously believe that tech-
nology can solve all our problems; oth-
ers, equally naive, blame technology
for most of our ills. These two extremes
can be avoided if people learn what
technology can do, what it can’t do,
and how to deal with it. A new web
site, “Technorealism” (www.techno
realism.org), provides an approach to
defining this technological middle
ground.

Other aspects of this, the social sci-
ence, component of technological lit-
eracy include understanding the his-
torical role of technology in human
development, the relationship between
socio-technological decisions and hu-
man values, the trade-offs in the use of
alternative technological systems, the
changes occurring in high technology
areas (such as computers and genetic
engineering applications), and the role
of technology assessment as a method
for studying the environmental, soci-
etal, political, economic, and other
consequences of developing and using
futuristic technologies.

TOWARD NEW TECHNOLOGY
EDUCATION STANDARDS

At the kick-off meeting of the Na-
tional Commission for the Technology
for All Americans project, held January
19–22, 1995, everyone agreed that one
of the unique features of technology
studies is that it is an integrative disci-
pline. Technology studies require an
interdisciplinary approach. Recogniz-
ing  this important aspect of technology
studies, the New York State Education
Department formed an interdisciplinary
committee in 1991 to create a new set
of MST learning standards. In March of
1996, the MST learning standards docu-

ment was published (New York State
Education Department, 1996).

Three of the seven major learning
standards explicitly call for MST inte-
gration. The first standard recommends
integration of the study of mathemati-
cal analysis, scientific inquiry, and en-
gineering design. One way of achiev-
ing this standard is the study of techno-
logical systems (how they are designed
and how they work). For this approach,
relevant mathematics analysis and sci-
entific inquiry are introduced as needed
to learn how systems are designed and
how they operate. The sixth standard
focuses on unifying concepts that con-
nect the three disciplines. Finally, the
seventh standard recommends student
engagement in interdisciplinary studies
and technology and society problem-
solving activities. The specific language
of these three MST learning standards
are as follows:

Standard 1: Students will use
mathematical analysis, scientific inquiry,
and engineering design, as appropriate,
to pose questions, seek answers, and
develop solutions.

Standard 6: Students will understand the
relationship and common themes that
connect mathematics, science, and
technology and apply the themes to these
and other areas of learning.

Standard 7: Students will apply the
knowledge and thinking skills of
mathematics, science, and technology to
address real-life problems and make
informed decisions. (New York State
Education Department, 1996, p. 1)

Currently, drafts of new national Stan-
dards for Technology Education are
being reviewed. Designers of the new
standards have recognized the impor-
tance of going beyond MST integration.
One of the three universals of technol-
ogy education is contexts and is ex-
plained in the following manner: “Tech-
nology exists in the context of particular
human activities that have been cat-
egorized in the Standards as informa-
tional, physical, biological, and chemi-
cal” (International Technology Educa-
tion Association, 1998).

The Standards for Technology Edu-
cation draft document provides a frame-
work for the study of technological
knowledge and process in the context
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of real-world systems and problems.
Genuine technological literacy can only

be developed by providing students
with opportunities to learn MST con-

cepts in the context of real systems and
problems that have meaning for them.
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CHANGE
Secondary school statistics over the

last 80 years have revealed some star-
tling trends. High school entrance rates
have gone from 50% in 1950 to 95% in
1980 and high school graduation rates
have gone from 10% in 1900 to 73% in
1980 (Department of Curriculum, In-
struction, and Assessment, 1996). Stan-
dards and methods of instruction re-
mained relatively static during these
years. Specialized instructors lectured
to whole classes and assigned work out
of textbooks. While this method of sub-
ject-centered curriculum and teacher-
centered instruction is familiar to most
Americans, students today are mark-
edly different and require new ways of
being reached.

Changing school demographics are
well documented. There are increasing
numbers of students living in single-
parent households. Many of these fami-
lies are living in poverty.Many students
have non-English-speaking parents. In
the 1940s, nonscholastic classroom
problems included talking, chewing
gum, making noise, and running in the
halls. In the 1990s, the problems are
drug abuse, rape, assault, and suicide.

Demographics are just one reason
for schools to change. Other compel-
ling reasons include legislative man-
dates, work requirements of new work-
ers, competition from charter schools,
and refinements in learning theory. Goal
3 of Florida’s Blueprint 2000 states that

“students successfully compete at the
highest levels nationally and interna-
tionally, and are prepared to make well-
reasoned, thoughtful, and healthy life-
long decisions” (Bureau of Curriculum,
Instruction, and Assessment, 1995, p.
30). The Secretary’s Commission on
Achieving Necessary Skills report of
1991 identified the following five com-
petencies and three foundation skills
that graduating high school students
will need to succeed in the workplace:
Competencies:
1. Resources: identifies, organizes, plans,

and allocates resources.
2.  Interpersonal:  works with others.
3.  Information: acquires and uses infor-

mation.
4.  Systems: understands complex inter-

relationships.
5.  Technology: works with a variety of

technologies.
Foundations:
1. Basic skills: reads, writes, performs

arithmetic and mathematical op-
erations, listens, and speaks.

2. Thinking skills: thinks creatively,
makes decisions, solves problems,
visualizes, knows how to learn,
and reasons.

3.  Personal qualities: displays respon-
sibility, self-esteem, sociability, self-
management, integrity, and honesty.

In 1996 the Florida legislature passed
several laws that allowed for public
funding of charter and private schools.
Some charter schools will be linked

with businesses, providing technology
and expertise that standard public
schools will find difficult to match. The
final compelling reason for a change in
curriculum and instruction techniques
comes from studies in learning prin-
ciples. Gardner’s theory of multiple in-
telligences breaks learners into seven
categories including verbal/linguistic,
logical/mathematical, visual/spatial,
and others. Not all learning styles can
be affected by an autocratic teacher/
lecturer with rigid curriculum barriers
(Gardner, 1995).

The usual secondary school curricu-
lum is delivered in distinct 50-minute
blocks of specific content areas. Teach-
ers are certified as specialists in their
content areas, and students are expected
to study the content areas separate from
their other classes. The problem with
this delivery system is that it bears little
resemblance to the real world. People
link and use all of their skills as they
move about the day solving problems.
With the explosion of information, in-
creasing legislative mandates, frag-
mented schedules, and a lack of ap-
plied knowledge in the school curricu-
lum, an interdisciplinary approach to a
curriculum offers a feasible solution.

 INTERDISCIPLINARY
CURRICULUM—ADVANTAGES

AND OBSTACLES
An interdisciplinary curriculum is “a

knowledge view and curriculum ap-

2. Is the Integrated Curriculum the Answer?
by Tom Loveland

The need for curriculum change is briefly reviewed. Some pilot integrated curriculum efforts, with emphasis on an effort in Florida, are
described, and challenges and  recommendations related to these are offered.
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