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Executive Summary

This study compares two model curricula — one from India and one from the USA. These two
countries have played a starring role in the development of information technology. Moreover,
model curricula are useful tools for comparison of how different countries perceive and perpetu-
ate ideas surrounding IT.

Firstly, it was found that the Indian curriculum is far more instrumental than the American cur-
riculum. Emphasis was placed on business applications of technology, laying bare the desire to
turn graduates into engineers. Chemistry, Physics, and Electronics were well represented in the
Indian curriculum but not at all in the American curriculum, possibly reflecting an Indian prefer-
ence for this type of “hard” epistemology. This indicates that American and Indian curriculum
designers perceive [T somewhat differently, and this may have significant implications for the
way technology is developed in these two countries.
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Introduction

The release of The Association of Computing Machinery (ACM) IT 2005 Model Curriculum pre-
sents an occasion to conduct some very interesting research. Many commentators have suggested
that information technology is the “Great Globalizer”, removing frontiers and connecting people
in ways that were previously unimaginable (Castells, 2001; Eggleston, Jensen, & Zeckhauser,
2002; Fukuyama, 1992). To perpetuate the drive for more integration, these commentators often
argue that IT education should meet global standards.

Not everyone agrees. Particularly when referring to developing countries, some authors believe

that the desire to bring Western knowledge with Western assumptions into markedly different

cultures is at best naive, and at worse patronizing (Avgerou & Walsham 2000; Wade 2002). They

argue that instead of tailoring education to global standards, IT education should address local
needs.
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India and the USA

that oversees all technical education. They publish model curricula for Information Technology
similar to that published by the ACM.

This special issue of the Journal of IT Education — on the ACM IT 2005 model curriculum — pre-
sents a unique opportunity for interesting comparisons. This paper will compare the two model
curricula mentioned above and reveal the similarities and differences in the way IT knowledge is
interpreted and transmitted. In doing so, it will hopefully make some relevant observations re-
garding IT education in these two countries that have had such strong influence on the develop-
ment of IT.

Research Framework

There is a significant body of literature that deals with IT curriculum, however the research tends
to be prescriptive or normative. Many papers address the deficiency in many computer science
(and related) courses, and discuss what ought to be taught, how curricula should be set up, and
which programs best suit student needs (Barrett, Davis & Leeper, 1985; Buckingham &
McFarlane, 2001; Reichgelt, Zhang & Price, 2002).

Reffell and Whitworth (2002) have argued forcefully that most IT education is ineffective be-
cause it is too technical and not at all concerned with local contexts and real world problems.
Other case study research seems to support this argument. In Brunei, IT education was too ration-
alized and modernistic for the country’s rentier economy (Minnis, 2000). Likewise, in Papua New
Guinea, the desire for a Western style I'T education programme caused disruptive tensions be-
tween local and foreign academics (Kelegai & Middleton, 2002). However, Neville (1998) ar-
gued that Malaysia’s IT education programme was particularly successful because it was nar-
rowly focused on a modernistic agenda. On a higher, more abstract level, some argue that com-
puters are over-hyped, do not increase productivity, and so the need for them is overstated
(Garnham, 2000). Others argue the opposite — that IT is now a fourth basic competence, equal in
importance to reading, writing and arithmetic (Bohme, 2002).

At the heart of these debates is a fundamental disagreement about what it is that universities do.
Some argue cogently that universities must first satisfy the needs of industry (Eggleston, 1994;
Kohli & Health, 2001; Liu & Jiang, 2001; Roberts, 2000). Others who support this claim point
out that the reason students go to university is primarily because they want good jobs (Dougherty,
1988), and argue that education should focus on achieving full employment (Saunders & Ma-
chell, 2000). Yet some authors believe that universities are already too focused on employment
and industry, which is detrimental to their teaching and research (Williams, 2000). A more ideal-
istic school argues that rather than pander to industry, universities should help build pure knowl-
edge, social capital and the capacity for critical thinking (Aronowitz & Giroux, 1991; Conceicao,
Gibson, Heitor, & Sirlli, 2001; Freire, 1972; Giroux, 1983; Reffell & Whitworth, 2002).

Banks (1994) characterized this as “The Great Debate”, between “liberal” and “instrumental”
education. For him, liberal education rests on a desire to harvest the intellect and develop a highly
analytical and critical way of thinking. A liberal education sees the pursuit of knowledge as active
and interconnected, not simply a recollection of facts. Liberal education tends to create a hierar-
chy of cerebral subjects, such as Latin, Physics and Mathematics that have a higher status. The
risk of such a system is that schools become divorced from the world of work, and education
loses any notion of immediate usefulness. On the other hand, instrumental education is based on
the premise that education serves society. An emphasis is placed on the relevance and utility of
education, where students are expected to apply their knowledge vocationally, contributing to the
economy. The risk of such a system is that students are encouraged to simply meet some identi-
fied need, rather than think critically with the purpose of achieving some sort of personal or
communal advancement.
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Of course, there is no pure dichotomy between liberal and instrumental education, but these cate-
gories are useful in understanding various education systems. These terms will be used exten-
sively throughout this paper and so warrant the brief summary shown in Table 1.

Table 1: Instrumental versus Liberal Education

Instrumental Liberal
Allow people to fill needs (jobs) in society Harvest the Intellect
Teach useful and relevant skills Develop Critical Thinking
e.g. Web Development, Marketing e.g. Theory of Computation, Latin
Criticizzd for being dumbed-down, present- Criticized for being divorced from the real world
oriented.

Adapted from (Banks 1994)

The Field of Curriculum Studies

While the prescriptive literature is directly related to the development of model IT curricula, other
descriptive literature has a role to play as well. In the field of education, a sub-discipline has
emerged known as curriculum studies. According to Geoff Whitty (1985), the study of curricula
took on a new direction in the late 1960s and early 1970s. A leading academic in this field was
Michael F. D. Young who related the

principles of selection and organization that undetlie curricula to their institutional
and interactional setting in schools and classrooms and to the wider social structure
(Young 1971a as quoted in Whitty, 1985 p. 7).

Curriculum analysis is a useful way to study a particular phenomenon because curricula have the
capacity to reveal institutionalized assumptions within a particular domain, and they are re-
searchable. Curricula are manifested in documents that can be read and understood. Moreover, as
many education scholars have suggested, they reflect values and forces within an education sys-
tem. Curricula are “ideology in practice” (Coffey, 2001; Whitty, 1985) a mechanism to achieve
cultural reproduction from one generation to the next. Curricula can also act as a reflection of
power relationships within a society.

How a society selects, classifies, distributes, transmits and evaluates the educational
knowledge it considers to be public reflects both the distribution of power and the
principles of social control (Bernstein, 1971 p. 85).

Bernstein added elsewhere:

There is nothing intrinsic about how educational time is used, or the status of the
various contents or the relation between the contents. I am emphasizing the social
nature of the system of choices from which emerges a constellation called a curricu-
lum (Bernstein, 1977 p.80).

Ivor F. Goodson (1985; 1994; 1998) has developed wide-ranging works in the study of curricu-
lum. He argued that curricula underpin assumptions about power relationships and institutional
forces (Goodson, 1994). School subjects are not monolithic, but change and are re-negotiated.
The debate over curricula can be interpreted as a conflict between subjects over status, resources
and territory (Goodson, 1994). Thus, curriculum construction has such central significance, and
the study of curricula can be particularly illuminating. Within curricula, patterns of resource allo-
cation, legitimacy, and power relationships are all inscribed (Goodson, 1998).
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Finally, the study of curricula is intriguing because of the way it treats what we know as prob-
lematic in order that it becomes as object of inquiry (Young, 1971b).

It is not surprising that treating knowledge in this way has excited more than a ripple
of interest, particularly amongst philosophers of education, for the worthwhileness
of particular educational activities can no longer be justified in absolute terms once
the social basis of such justification is recognized. The apparent self-evident justifi-
cation for education into particular forms of knowledge is laid bare as an ideological
statement. The process through which particular curricula are institutionalized and
justified becomes open to sociological examination ... We are forced into an often
uncomfortable re-examination of the content and underlying assumptions of the
cutriculum at all levels (Gorbutt, 1972 p.7-8).

Methodology

Thus, this study will compare the model IT curricula from the ACM and the AICTE to reveal
taken-for-granted epistemological assumptions. Unfortunately, the two documents were not writ-
ten so that they may be easily compared. The AICTE curriculum outlines a detailed plan for im-
plementation, while the ACM curriculum is more high-level, focusing more on defining the
knowledge base and outlining some essential principles. One particular difficulty arises from the
fact that the Indian (AICTE) curriculum explicitly states how many hours should be spent study-
ing non-IT material such as business and marketing. The American (ACM) curriculum only ex-
presses the need to gain familiarity with application domains.

It should also be noted that the mandates of these two organizations are different. The ACM is an
association of professionals and practitioners focused on IT in the broader sense. The AICTE is a
statutory government body overseeing all technical education.

Despite the difficulties, a comparison is possible. The curricula will be compared along two lines;
first a comparison of what each considers the core knowledge base; Second, a comparison of the
preamble text and the principles underpinning curricula construction.

The AICTE knowledge base is arranged by year and semester. Thus, the curriculum outlines not
just the material to be studied, but also the course of study. By contrast, the ACM curriculum out-
lines the knowledge base in terms of categories of topics. To make the comparison possible, the
courses listed in AICTE curriculum will be categorized into topics similar to that of the ACM
curriculum.

One may criticize this approach sharply. Indeed, components of the knowledge base (from the
ACM curriculum) are not necessarily the same thing as courses listed in a program of study. The
author accepts this criticism, however without such adjustments, a comparison of the two curric-
ula is impossible, and yet, as will be shown, such a comparison is very much worthwhile. The
discussion continues with this limitation in mind.

Comparison of Curricula
Comparison of the Knowledge Base

Table 2 outlines the knowledge base from the ACM curriculum alongside the courses from the
AICTE curriculum, categorized into topics.
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Table 2: Comparison of Model Curricula — By Hours

AICTE (India) Model Curriculum
Information Technology

Knowledge Topic

Similarities

Information Technology
Fundamentals

Data Communication & Networking
Platform Technologies

System Administration and
Maintenance

Information Management
Internet

Programming Fundamentals
(Systems)

Advanced Programming

Significant Differences

English Proficiency and Humanities
Business & Marketing

Graphics

Mathematics

Mechanical Engineering
Chemistry

Thermodynamics

Physics

Electrical Engineering / Electronics
Simulation

Theory of Computation

Self Directed (Electives and Project
Work)

Workshop Practice

hrs

19
14
25

21
10

20

11

20
13
12

10
20

35
6

Total Hours 270

ACM (USA) Model Curriculum
Information Technology

Knowledge Topic

Information Technology
Fundamentals

Networking
Platform Technologies

System Administration and
Maintenance

Information Management

Web Systems and Technologies

Programming Fundamentals

Integrative Programming &
Technologies

Information Assurance and Security
Human Computer Interaction
System Integration and Architecture

Social and Professional Issues

Note: The ACM curriculum ex-
presses the need to familiarize stu-
dents with various application do-
mains including business; however it
does not specify any quantitative or
qualitative requirements.

Total Hours

hrs

33
20
14

11
34
21

38

23

20
21
23

281

Adapted from: (ACM and IEEE Computer Society 2005; AICTE 2000)

Immediately, it is worth taking note of the similarities. Both curricula offer fundamental courses
in information technology, system development and the basics of operating systems and hardware
architecture. Moreover, both curricula offer courses on web technologies and programming fun-
damentals (although these differ at lower levels of detail).
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Nevertheless, there are major differences in emphasis. The Indian curriculum puts the emphasis
on Platform Technologies (operating systems, hardware architecture). By contrast, the American
curriculum puts the emphasis on programming fundamentals. Comparing the rankings of knowl-
edge topics (See Table 3.) generates some interesting observations.

Table 3: Comparison of Model Curricula — Knowledge Topic by Rank

AICTE (India) Model Curriculum ACM (USA) Model Curriculum
Information Technology Information Technology
Knowledge Topic Rank Knowledge Topic Rank
Information Technology Information Technology
Fundamentals Fundamentals
Data Communication & Networking 5 Networking
Platform Technologies Platform Technologies
System Administration and System Administration and
Maintenance Maintenance
Information Management Information Management
Internet Web Systems and Technologies
Programming Fundamentals
(Systems) 3 Programming Fundamentals 1
Integrative Programming &
Advanced Programming 6 Technologies 4

Adapted from: (ACM and IEEE Computer Society, 2005; AICTE, 2000)

The differences in rank between the knowledge topics are usually 2 or less, however there is 1
major exception: Platform technologies is ranked 1% in the Indian curriculum and 7™ in the
American curriculum. The reasons for these contrasts in emphasis become more clear where ex-
amining the significant differences between the curricula.

Significant indeed! The Indian curriculum gives major importance to hard engineering and sci-
ence disciplines such as Chemistry, Physics, Mathematics, Electrical and Mechanical Engineer-
ing, even Thermodynamics, which together amount to 57 hours of instruction, more than any
other category.

In addition, the Indian curriculum puts emphasis on Business and Marketing, which is treated
only vaguely in the American curriculum, as an application domain of which students should gain
familiarity. This is significant in light of the great debate mentioned above. It suggests that the
Indian curriculum is more instrumental, focusing more directly on the current global economy,
and the immediate usefulness of its graduates.

Finally, it should be noted that the Indian curriculum outlines 35 hours for various electives and
project work. This may not be significant, as the ACM curriculum does not proscribe an exact
course of study; rather, it simply outlines the core components of the body of knowledge.

While the total number of hours are nearly identical (281 — 270, a difference of 4%), the Ameri-
can curriculum clearly outlines a course of study that delves deeper into the issues directly related
to information technology, such as security, usability and other social issues. The Indian curricu-
lum places a significant emphasis on “hard” engineering disciplines such as mechanical and elec-
trical engineering.
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Some of the particular nuances of the Indian curriculum are interesting to consider. Physics is
given 10 hours of instruction whereas Chemistry is only allocated 5 hours. The reasons for this
are likely due to historical traditions, availability of materials, or biases in the academic profes-
sion. But they hint at other characteristics of the Indian curriculum. There may be more inertia in
the Indian system due to a lack of resources, and old assumptions, such as the importance of
Physics in the arena of IT, are difficult to question. Other possible explanations include an Indian
preference for scientific epistemology. More research is required to test these propositions fur-
ther.

Comparison of Guiding Principles

The preamble texts of model curricula are rarely interesting. Nevertheless, they can reveal certain
underlying assumptions about the curriculum designers, or the institutional forces that influence
their work. The preamble text from the AICTE curriculum reads:

The economic progress of a country is strongly linked with the quality of education.
It is therefore, necessaty for our technical education to undertake periodic review of
the curriculum and subject content of the technical programmes to ensure that they
are up to date not outmoded or obsolete and effectively fulfill the technological re-
quirements of the country (AICTE, 2000, p.4).

This puts the rationale for updating the curriculum squarely on the desire for economic progress,
and it is implied that no other reason is necessary. The preamble goes on to suggest that norms
and standards of education should be set up “so as to educate the students with appropriate skills
suitable for a rapidly changing industrial scenario” (AICTE, 2000).

The above passage also makes clear that what is meant by “appropriate skills” are skills that are
“suitable for a rapidly changing industrial scenario. (emphasis added).” This passage further indi-
cates a preference for an instrumental orientation, a preference that is again alluded to in the fol-
lowing passage.

... To make India’s industries internationally competitive, the frontier technologies
have to flow from the R and D institutions to the industries and also be continually
infused in the engineering curriculum. Thus, it is pertinent that educational institu-
tions, industries, and research institutions which are at the three vertices of a triangle
should converge at some nucleus through coordinated research in both conven-
tional and emerging fields catering to the need of the industry, which will be transferred to
the industry and also amalgamated in the engineering curricula (AICTE, 2000, p.6)
[emphasis added].

The preamble lists the following four objectives.

1. Greater emphasis on design oriented teaching, teaching of design methodologies, prob-
lem-solving approach.

2. Greater exposure to industrial and manufacturing processes.

3. Exclusion of outmoded technologies and inclusion of the new appropriate and emerging
technologies.

4. Greater input of management education and professional communication skills. (AICTE
2000)

The explanation of point 2 is particularly revealing:

2. BExposure to practical field
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In the industrially advanced countries of the world, there exists a long tradition of
close partnership between academic institutions and industry in promoting technical
education and research. In our country, despite a growing awareness of the impor-
tance of forging linkages between universities and industry, the interaction between
them is still rather limited. Although both sides realize that this gap needs to be
bridged, most of the initiative towards such bridge-building have come from educa-
tional institutions, hitherto with little success. The result is that education has re-
mained stagnant while industries have advanced. The curriculum must aim to pro-
vide to the student greater exposute of actual industrial processes. Students' projects
should be related to actual problems identified with the help of practicing engineers.
Greater stress should be laid on the practical training of engineering graduates and
sandwich programmes should be encouraged wherever feasible (AICTE, 2000, p.7).

The implication seems to be that participants from industry are invited and encouraged into the
formal curriculum development process, something that is highly contested at Western universi-
ties (Banks, 1994). The underlying assumption seems to be that this link is a necessary condition
to become an advanced industrialized country.

The central point that needs to be stressed is that the assumption behind the AICTE curriculum is
that students who follow the curriculum are to be molded into engineers crafted to suit the needs
of Indian Industry. This helps explains why the preamble is so instrumental and why the rationale
for updating the curriculum is for “economic growth”. More importantly, it also partly explains
why Physics, Chemistry and Thermodynamics are included in the IT curriculum in India. It is
because of the unstated aim of producing competent engineers.

The preamble to the ACM curriculum is particularly noteworthy in contrast because it does not
locate its raison d'etre in the need for economic growth. Section 1.4 outlining the broad goals of
the program reads:

IT programs aim to provide IT graduates with the skills and knowledge to take on
appropriate professional positions in Information Technology upon graduation and
grow into leadership positions or pursue research or graduate studies in the field.
Specifically, within five years of graduation a student must be able to:

1. Explain and apply appropriate information technologies and employ appropri-
ate methodologies to help an individual or organization achieve its goals and
objectives;

2. Manage the information technology resources of an individual or organization;

3. Anticipate the changing direction of information technology and evaluate and
communicate the likely utility of new technologies to an individual or organiza-
tion;

4. Understand and for some to contribute to the scientific, mathematical and theo-
retical foundations on which information technologies are built;

5. Live and work as a contributing, well-rounded member of society.

This preamble is also somewhat instrumental. The empbhasis is still on making sure graduates are
useful, not on classic knowledge or high levels of intellectual attainment. However, it would not
be correct to say the two preambles are equally instrumental. The ACM curriculum explicitly
states as an objective that some students will contribute to scientific and theoretical understand-
ing. Moreover, the fifth point is significant. It is an explicit aim to develop well-rounded members
of society.
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Analysis

The thrust of this analysis is not to criticize the Indian curriculum for its instrumental nature. In-
deed, it may be the case that tailoring a curriculum in order to generate economic growth will
bring more benefit than a more liberal education otherwise would. It is beyond the scope of this
paper to make such value judgments on the merits of either curriculum. The following three
points are worth observing:

1. The Indian curriculum is much more instrumental than the American curriculum. Busi-
ness courses are prominent in the knowledge base and the preamble texts explicitly put
forth the need for economic growth as the driving force of curriculum change. The cur-
riculum is explicit that “Information Technology” graduates are to be molded as engi-
neers.

2. The major significant difference between the curricula is the prominence of “hard” sci-
ence and engineering courses in the Indian curriculum, courses that are completely absent
in the American curricula. These include Chemistry, Physics, Electronics and Thermody-
namics; courses that are only tangentially related (if at all) to Information Technology.

3. Inlieu of the “hard” engineering courses, the American curriculum offers courses that
delve deeper into technical issues and courses that deal with the social issues surrounding
information technology.

As mentioned above, the debate about whether education should be focused on the current job
market (instrumental) or intellectual attainment (liberal) is ongoing. Perhaps it is the case that as a
developing country, with millions of people in poverty, India is wise to target their education to
the needs of their economy. By contrast, some may argue that America has the luxury to offer a
more liberal education. This point should not be belabored because the American curriculum is
also instrumental, only beside the Indian curriculum does it appear liberal.

To some extent, the American curriculum is instrumental, but expressed differently. Whereas the
Indian curriculum is notably more technical, the American curriculum is far more social. Factors
such as assurance, security, and human-computer interaction, are prominent in the American cur-
riculum but non-existent in the Indian. The American curriculum pays noted attention to the so-
cial issues surrounding Information Technology. Given the AICTE’s desire to turn their graduates
into engineers, there is no evidence to suggest that social issues will be as prominent in the Indian
curriculum in the near future.

The current emphasis on technology is well-entrenched in the Indian education system and so
India will likely remain technology-focused for at least the foreseeable future. If one believes that
Information Systems are social systems, then one might surmise that the future applications of
technology, the ones with the greatest impact on humanity will not be solely technical. The find-
ings of this study suggest that India is not well-placed to develop these socio-technical applica-
tions. Indian businesses may continue to excel in technology. However, the country may face dif-
ficulties in developing innovations that incorporate both technological and social aspects.

Conclusions and Contributions

Much has been written about the digital divide and the potential for Information Technology to
deliver millions out of poverty. In this ongoing discussion, India is often presented as the exem-
plar country, and many others explicitly aim to copy the Indian example (Adelakun 2005).

Curricula are often seen as a snapshot of the current state of knowledge. Therefore, the release of
the 2005 Model IT Curriculum from the ACM provides a unique opportunity to compare snap-
shots. The image taken from ACM is significantly different to that from the AICTE, and com-
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parison yields some interesting observations about the way information technology is perceived
in the two countries.

This brief paper attempts to make four modest contributions to the study of information technol-
ogy education:

1. As argued by many in the field of education, the methodology of curriculum analysis is
very useful in teasing out power relationships, patterns of legitimacy and unquestioned
assumptions in a particular phenomenon of interest. This study supports their view, and
suggests that curriculum analysis should be employed to greater effect in the future, as
we strive to understand how knowledge about information technology is perceived, inter-
preted and transmitted.

2. The Indian curriculum was found to be more instrumental than the American curricula.
Emphasis was placed on business applications of technology, laying bare the desire to
turn graduates into engineers.

3. Chemistry, Physics, Mathematics and Electronics were well represented in the Indian
curriculum but discussed only in passing (if at all) in the American curriculum, possibly
reflecting an Indian preference for this type of “hard” epistemology.

4. Security, Usability and other social issues were well represented in the American curricu-
lum but not at all in the Indian curriculum, possibly reflecting an American preference for
this type of “soft” epistemology.

Finally, this study can make some useful suggestions for future research linking information
technology to curriculum studies. There is an ongoing debate about whether IT can help develop-
ing countries. While there are many diverse views, education always plays a strong role. Educa-
tion shapes the way people think about technology and in turn, how it is to be used. Studying IT
education in developing countries, particularly through the lens of curricula, can be worthwhile in
understanding the potential impact of IT.

In the case of India, the observations made here lead to some obvious suggestions for future re-
search. Clearly, a wider survey of Indian curricula would be beneficial to affirm or refute these
findings. Moreover, it would be worthwhile to try and understand the institutional forces that im-
pact IT education, for this will help us understand the various roles that IT can play in various
contexts.

While many commentators have argued that IT is the “Great Globalizer”, IT education has not
converged to some worldwide standard. There are some obvious similarities across various cur-
ricula, but also some conspicuous differences as well. A greater understanding of these similari-
ties and differences will help us understand the different ways that IT is perceived and the long-
run potential impact of IT. Such an understanding will also reveal new ideas for IT education and
for future model IT curricula.
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