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Abstract

The function of education is socialization. It reproduces the societal valyes
along with the existing biases and schisms through direct and hidden

aspects of curriculum, teaching, discipline and interaction. The elitist

educational system became universal to meet the requirements of the

Industrial and technical revolution. Debates in the fields of technology

and education have had some startling parallels, centring on topics of
determinism and value nentrality.

Throughont history, women -had limited access to education and were
almost excluded from the technological community. Few women even today,
are entering fields of education or work explicitly labelled science and
technology. Any technology is the product of social relations and forces
and choices are shaped by social’arrangements. The education system
plays an important role in the formation of gender identity. Today science
and technology are viewed as masculine and engineering culture according
to Wajcman (1995) epitomiges the masculinity of technology.

The gendered practices of technology should be challenged in schools. India,
has recently introduced technology as a subject of school education. But
it has earlier had a chequered history with entry in the guises of vocational
education and Socially Useful and Productive Work that were stereotyped
on the basis of gender.

"Homi Bhabha Centre for Science Education, TIFR, Mumbai, India.
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Placing technology and education in the historical context

Explicating technology: According to Mackenzie and Wajcman,
(1985) the problem with the term technology is two-fold: it is a slip-
pety term, and its boundaries with science, arts and the economy are
unclear. Besides, these boundaries keep changing with time and the
term has different layers of meanings. The problem is compounded
by the English language, in which there is only one word for technol-
ogy while in some other languages, like, the German and Slavic lan-
guages, more than one word is used. At the most basic level, the term
technology refers to physical objects, such as, the computer and other
artefacts. However, this is a narrow “hardware” definition. A second
layer of meaning focuses on human activities. Technology thus refers
to what people do. According to this second layer of meaning, an
object becomes technology only when it is used. This layer of mean-
ing highlights the social aspects of technology to a great extent. A
third definition equates technology with l\mowledge. It focuses on what
people know as well as what they do. This “know-how” relating to
use, repair design and making of objects gives meaning to objects.
This “know-how” may not necessarily be communicable in words,

This leads to the problem of terminology of and within technology.
Aspects of theory, praxis and knowledge included in technology are
determined by socio-cultural settings of practice. Technology is
embodied within a culture, forms a part of the shared/ distributed
cognition and is also transmitted through culture. According to
Staudenmaier (1989), the contextual aspect of technology suggests
that a socio-historical approach to technology and its implications is
of critical importance.

Explicating education: Education is often defined as involving de-
liberate organized instruction with the aim of transmission of cultural
values. Humans are distinguished from other species on the basis of
learning, as most of human behaviour is learned rather that instinc-
tive. Socialization is the process by which humans learn to live in
social groups. Formal education, which is 2 part of the process of
socialization, was available to only small elite groups a few centuries
ago. After the industrial revolution, education began to spread to wider
sections of society, with the tacit aim of providing the minimum skills
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of literacy and numeracy. Slowly education differentiated itself from
other processes of socialization and has become a complex
organisation. According to Dias, diverse and complex forces have
shaped present day education — especially with regard to what is con-
sidered as valid and valued. The idea of the 3 R’s has pushed several
areas of human skills and knowledge out of education. There is no
place for, or even tolerance of, different forms of human expressic;ns
including skill-based expressions within education.

Technology education: The precursors of present day education
were aimed at developing the needed skills for living or for making
a livelihood. Thus most eatly education was technology based, and
involved learning of crafts. Apprenticeship learning was one of
these forms of learning. However, there existed a stream of edu-
cation in the ancient times that was elitist and theory based. Ex-
amples include Plato’s Academy, the Brahminical tradition, classical
and later church based education. The tension between mental and
manual activities has long existed in education. Archimedes (287-
212 BC) offers an example of this tension. He was reluctant to call
attention to his accomplishments as a designer of war machines as
the act of designing worldly objects was beneath the dignity of an
intellectual! Regardless, “vocational” education did make its place
in formal education, to the extent that some people have described
general education as becoming vocationalised, while lamenting that
vocational education is being generalized.

As it has evolved, technology education refers to a study that pro-
vides opportunity for students to learn about the processes and
knowledge that are needed to solve problems and extend human
capabilities. Of the various levels at which technology education is
introduced into the education stream, higher education has been
the most preferred level in the Indian context, example the Indian
Institutes of Technology (IIT’s) and Indian Technical Institutes
(ITDs) in terms of resource allocation. However introduction of
technology education as late as at the tertiary level is cited as an
important reason for gender stereotyping of professions and for
stereotypical distribution of students at the intake. The alternative
would be technology education at the school level, with its own
accompanying set of complexities.
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Technology education at school

According to Layton (1993) many stakeholders have played an impor-
tant role in placing technology education within the general school
curticulum. These stakeholders are motivated by;

1. Economic concerns: of the instrumentalists who aim at na-
tional economic competitiveness and wealth creation.

2. Concerns about the standards of engineering: held by profes-
sional technologists who argue that technology is a distinct “third

culture”.

3. Social concerns: that education should empower students with
knowledge, skills and values needed to control and undertake
technological developments and have the focus of sustainability.

4. Political concerns: arising out of a desire to have participatory
democracy and enhancing people’s control over technology

5. Internal educational and epistemological concerns: which con-
siders the very nature of technology as the justification for in-
clusion in school curriculum (technological activity involves dis-
tinct forms of cognition).

6. Gender concerns: to ¢ounter gender biases in representations
of technology. s

Most school subjects in the present day have been defined in their
scope and content over the last few centuries, though they may still be
evolving in some ways. However, technology does not have such an
established definition either in soclety or in school education. Thus,
school technology tends to be a mix of diverse specific technologies
(e.g food technology, textile technology) including various branches
of engineering (civil, chemical, electrical, electronic, mechanical, etc.).
Besides being a relatively new school subject, it lacks both a history
and a coherent tradition as a component of the general education of
all children. What is required may be a step towards the development
of a “general technology” composed of basic concepts and principles,
as well procedural aspects of technological activity, interpreted as prob-
lem solving involving design aspects, and the recognition of value
considerations in the evaluation.
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Thus technology education at school level would integrate several sub-
jects already part of most school education and some others that are
being sought to be included, e.g,, value education and others. This
requires us to look at the aspects of technology and education that
have been debated over the years. These debates show many parallels
and a study of these is especially useful from a socio-cultural context
in general and specifically from a gender perspective.

Parallels in the debates about technology and education

Debates in the fields of technology and education have had some
startling parallels. The gender perspective highlights the role of soci-
ety and possibility of change in the two fields. For example, one ap-
proach states that society determines the technology or education sys-
tem adopted out of a range of alternatives, while another suggests
that the system of technology or education practiced determines soci-
ety. Other parallels have focussed on aspects like value neutrality or
lack of it in both technology and education, the role of transfer in
both, and the parallels in the historical development of both. The
aspects discussed include determinism, value neutrality, transfer and
historical development of technology, education and technology edu-
cation.

Determinism

Technological determinism versus social determinism of
technology: :

The term, technological determinism was coined by the American so-
ctologist and economist Thorstein Veblen (1857-1929), and holds that
technology shapes society and culture. Accordingly, social change oc-
curs as a result of technology, which is seen as ‘the prime mover’ in
history. In this framework, technological change is itself viewed as
autonomous.

Technology is seen as the basis of change in society not merely in one
time frame, but in the past, present and also the future. For instance,
' writing, print, television or the computer are considered to have
‘changed society’. In its most extreme form, the entire form of society
is seen as being determined by technology: new technologies trans-
form society at every level, including institutions, social interaction
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