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CONFERENCE SPONSORS AND ORGANISORS

Edith Cowan University

The University is named after Edith Dircksey Cowan, OBE JP, who in 1921 was the first
women to be elected to an Australian parliament. Her achievements included a significant
contribution to the development of education, particularly in government schools. The
university has positioned itself as a professional oriented tertiary education institution,
providing service to and preparation for the professions. Areas of strength include education,
nursing, creative & performing arts, and the knowledge based industries of finance, business,
computing & communications.

Khon Kaen University

Since its foundation in 1964, Khon Kaen University (KKU) has been the leading educational
and research institution in North-Eastern Thailand. Located at the heart of the poorest and
least developed region in the country, the University strives to prepare its students so that they
can make a positive and active contribution to society. The goal of the University is thus to
educate students so that they not only have in-depth understanding of their chosen
specialisation, but also have a broad academic knowledge of other issues. Khon Kaen
University places a great deal of emphasis on academic collaboration with overseas
universities. Khon Kaen has formal agreements with institution across four continents.

Bansomdejchaopraya Rajabhat University

Bansomdejchaopraya Rajabhat University (BRU) was originally established in 1896. BRU
has represented quality and longevity for more than a century. Over the years, the University
has grown and developed into a prestigious institution. As a public tertiary educational
institute for community development, BRU holds to the principle of education for all, aims at
improving the quality of life of the local people, and seeks to increase the educational
qualifications of working people, as well as expanding educational opportunities for
secondary school graduates. BRU’s mission is to develop the community, conduct research
activities, give academic public service, provide appropriate technology, conserve the arts and
culture, promote teachers’ qualifications and produce qualified teachers as a human resource
for the country.



FOREWARD

EDU-COM 2004, an international conference held in Khon Kaen, Thailand from the 24" to the
26™ November, 2004 took the theme: New Challenges for Sustainability and Growth in Higher
Education. EDU-COM 2004 was sponsored and organised by Edith Cowan University, Khon
Kaen University and Bansomdejchaopraya Rajabhat University/

The Conference was structured to address five sub-themes pertinent to the challenges facing
higher education worldwide:

Collaboration between campus and community in Higher Education

Collaboration targeting multi-cultural and cross-cultural issues in Higher Education
Collaboration through new teaching and learning technologies in Higher Education
Collaboration for quality: valuing and evaluating performance in Higher Education
Collaboration for effective governance in Higher Education

Contributors were invited to address on or more of these sub-themes. All papers published in
these proceedings reflect the drive for richer learning experiences, improved learning
environments and recognition of the importance of the local community as technology enables us
to think globally. Predictably perhaps, e-education brought the most substantial response, a clear
indication of the perceived potential for new technologies to influence teaching, learning and
administration in higher education. The papers also highlight some of the challenges and
emerging expectations for higher education in a world that is increasingly characterised by
international alliances, partnerships and tensions — a search for sustainability and equity in a
period of rapid social and technological change.

The Proceedings are in 3 sections. Section 1 — Keynote Speakers; Section 2 — Academic Peer
Reviewed Papers: Section 3 - “Work in Progress”.

EDU-COM 2004 was attended by delegates from Australia, Botswana, Cambodia, China,
Denmark, England, Hong Kong, Iran, Ireland, Japan, Lao, Myanamar, Singapore, Tanzania,

Thailand, Vietnam,

The opinions expressed in these Proceedings are those of the respective authors.
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Abusalem, A. Central Queensland University, Australia. Cultural Competency From The
Perspective of Australian International Students.

Journalism and Media Studies
Central Queensland University, Australia
Email: a.abusalem@cqu.edu.au

Abstract

International students are attracted to Australia as a study destination for a variety of reasons including our
multiculturalism; however they often become frustrated when their perceptions and expectations of the
Australian educational experience are vastly different from reality. This is despite efforts ensuring a
smooth transition process for example: ongoing support, guidance and counselling for prospective
students, certification of qualifications/credentials, visa processing, accommodation advice, and pre-
departure briefings (IDP 2004). Student representatives find issues relating to cultural differences and
misunderstandings often pervade educational delivery, policies, procedures, systems, and student
understanding for example: academic misconduct; plagiarism; English as a second language; medical
certificates; health care cover; integration with domestic students; students at risk; government regulation
and policy (NLC 2003). Studies have also shown that international students have difficulties interacting
with Australian students and staff on campus as well as the wider Australian community (for example
Smart, Volet & Ang cited in DEST 2003). The authors propose that research is required in relation to
cultural interactions (and impacts) between international students, their service providers and the broader
multicultural Australian community using a cross-cultural approach based on an assumption that
Australia’s commitment to multiculturalism and cultural diversity includes the understanding and
instigation of the basic principals of cultural competence. This presentation considers how research
conducted from the perspective of international students would highlight areas of concern and also
identify potential paths to cultural understanding and development for higher education institutions and
related service providers.

Introduction

There are approximately 300,000 international students in Australia, overall representing a significant
contribution to the Australian economy. So huge, that the Australian government is now accustomed to
referring the international students’ market as an ‘export commodity’. When there are new emerging
trends of students from certain countries/regions, the influx more often than not equates to the dollar value
each student can bring in to the country. Nelson (2003)

This trend is only likely to increase given the Australian government’s continual reduction of real funding
to Universities and the pressure to fund activities from commercial enterprises.

The lack of acknowledgement and the realisation of improved service, which constitutes a fundamental
reason for these students to be attracted to Australia as their study destination, more often than not,
frustrate the students who have different expectations before and after they arrive in Australia.

Deciding to further take on tertiary education is a daunting enough exercise for students in general, let
alone if you are international students. Due considerations must be given to visa application, financial
affordability, choice of institution, and accommodation among many other things. This complex decision
tree is acknowledged by the international education industry, especially by the University. Various efforts
are put in to ‘ensure’ that there is a smooth transition process for international students to ‘assimilate and
adapt’ with the Australian environment. However, many question the motive behind such shift. Is it
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genuinely to address the isolated problems that international students face, or is it more of a marketing
gimmick to show ‘prospective’ students that the University is ‘genuine’ in its efforts to address the
looming problems of international students.

Darwish (1988:17) argues that education is not simply a process of accumulating or assimilating
information, but also a process of assimilating methodologies, thought patterns, ideologies, scientific
approaches and above all social values. Consequently, international education plays a major part in
changing or rather “globalize” the perspective of international students.

Regardless, the process of identifying what ought to be the problems are the difficult one. Apart from it,
prescribing a solution to deal with those problems is by the same token, arduous. There is only one way to
tackle this: ask the international students directly.

When it comes to international students representations in Australia, similarities can be drawn with oil as
scarce resource. There are limited number of international students interested enough to represent their
peers in fighting for issues that concern them the most. Because of these scarce resources, the one who
have self-identified themselves as international students representatives, are more often than not,
overburdened. This set as an unpleasant example for others who might have the first hunch to be
international students representatives.

(a) Therefore, cultural competence is a set of complimentary behaviors, attitudes, and policies that
help systems, agencies, and professionals work effectively with people of different cultures.

(b) Culturally competent services are systems, agencies, and professionals that have the capacity,
skills, and knowledge to respond to the unique needs of people from different cultures

(c) According to the U.S. Census Bureau, as of July 1, 1998, minority groups (Black, American
Indian, Eskimo, Aleut, Asian, Pacific Islander, and Hispanic) represented approximately 25% of
the population. By 2050, these same ethnic groups are projected to account for more than 47% of
the population. To provide the best care possible, the health care and service delivery industries
must offer services that are sensitive to the needs of people whose cultures differ from that of
what can be called mainstream America.

(d) A person's culture influences their values, thoughts, feelings, and the way they respond to people
and situations. For example, in many cultures physicians and other health practitioners are held in
high esteem and their opinions are respected. However, if the health professional is not indigenous
to the culture being served, there

(e) may be a lack of trust of the provider. This lack of trust may hinder the person or family member
from seeking necessary treatment, counseling or accessing services.

(f) Health care, rehabilitation, and other service providers will need to consider how different beliefs
might effect treatment and develop strategies, protocols or policies that ensure quality care is
administered to everyone.

(g) Although each employee should take the necessary steps towards cultural competence (e.g.,
learning more about traditions affiliated with other cultural groups), cultural competence is the
responsibility of the entire organization.

According to Professor Simon Marginson (2003) “Australia commands 2% of world GDP and 2% of
research output. It is not the dominant world power. It is a developed nation with areas of global strength”.
He argues that for Australian universities to be global players in the international education and provide
first class education they need first class public funding.

Overall, the reputation of the Australian higher education is crucially important to the international
education industry. With qualifications widely recognised outside Australia, the student has received value

11



for the money they have invested in their education in Australia, thus improving the reputation of the
Australian education industry.

Therefore, NLC- the National Liaison Committee for International Students in Australia- the peak
representative body for international students currently studying in Australia realises the importance of
this reputation outside Australia; the recognition of the qualification the student acquires in Australia is
dependent upon both the quality of education and the reputation of the international education industry
and the institution. The 20™ NLC National Education Conference 2™ - 4™ of July, 2005 at the Newcastle
University, has the theme International Education " Beyond the Marketing Hype": the reality in valuing
diversity, which embraces important issues discussed in federal Minister’s Brendan Nelson Ministerial
statement ‘Engaging the World through Education’;

““The Australian Government believes that education makes a critical contribution to the personal well-
being, social and economic development and national security. International education contributes to
Australia’s engagement with the world, socially, culturally and intellectually as well as economically.
Education provides the foundation knowledge and essential skills for an increasingly mobile international
workforce.” Nelson (2003a)

Quality and integrity of Australian education, recognition of Australian qualifications and the benefits of
internationalised education. The NLC understands that the Australian Government is working extremely
hard towards ensuring in every way that international students receive a globally competitive standard of
education in Australia, by providing a quality assurance framework and the body AQUA in the Higher
Education Sector to maintain this high standard.

Quiality through Diversity

Australia is increasingly becoming a popular destination for international students particularly from Asian
countries and the Middle East. This is attributed to the geographical proximity to Asian countries,
language, reputation and flexibility of study and work arrangements. Hence, Australia can capitalise on
these strengths furthermore if more effort is invested in the educational sector particularly higher
education, considering the value of differential fees for international students as away to enhance existing
resources available for students and gaining independence from government funding.

There is strong evidence that the educational sector in Australia has extensive offerings and potential to
international students. Educational institutions in the last decade became only more conscious of the
value of international students monetarily. Nevertheless failed to subsequently recognise the need to
internationalise education to cater for the needs of international students.

The post-secondary education sector in Australia has much to offer the international students; hence we
are facing a highly competitive environment whereby education is dealt with as a commodity.

The critical question to be asked whether we are providing international students with the level of
education and services expected in return for higher educational fees. From my own experience and one-
to-one interviews with international students, there were many concerns raised across all international
students

Cultural Adjustment

This is an introductory stage that occurs once they arrive to Australia. The majority of the students
particularly those who have no relatives or friends to support them during this transitional period find it
extremely hard to adjust to the new culture. This factor is disguised by their worries and concerns about
studies requirements, teaching and delivery style, study workload, the adaptation to university resources
and systems including the use of new technologies within the universities, locating educational resources.
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In addition the issue of social interaction with Australian students is a major concern to them at this stage.
It is obvious at this stage that international students tend to group to provide a supporting mechanism to
each other.

During teaching sessions, international students tend to be quite, shy and embarrassed to ask and inquire
about any issues they feel ambiguous to them. This is due to fear of personality judgment by their
colleagues and lack of confidence in their language skills. It is noticeable that the theory, lecture and
literature material is difficult for them to conceptualise in terms of readings and comprehension.

Cultural awareness and preparedness about Australia and particularly Australian Educational Institutes is a
critical success factor to eliminate the length of this dilemma for these students.

The lecturer/tutor role is very important to further encourage interaction within the class highlighting the
benefits to them in terms of improving self- confidence, language and understanding of the subject. It is
also important to assure them that it is acceptable and highly desired to voice out their thoughts, fears and
concerns. Training and education should be provided to lecturers/teachers to improve their teaching
ability and skills in a cross-cultural environment.

Language and Communication Barriers

Most of the international students particularly those coming from the Asian region confront major
difficulties of reading and writing in English and comprehension skills. There is a substantial time
consumed by those students to understand terminology, expected learning outcomes and what is required
of them to deliver in terms of performance and assignments. Students find it extremely hard to understand
theories or text material assigned for their readings. This is clearly reflected in their result for the first
piece of assessment.

International students at their early course of study are very reluctant to clarify the tasks assigned to them
due to the cultural adjustment factor discussed above. It is noticeable that they tend to ask other
international students for further clarifications to piece the puzzle together, which creates a lot of upheaval
and misinformation as each understands the requirement differently.

These difficulties in language and communication require teachers to exert tremendous efforts in their
choice of words, reliance on the use of familiar and common vocabulary and pace of speaking needs to be
slower and clear. This strategy will enable teachers to distinguish between international students with
language difficulty and those with learning difficulties.

System Complexity

Most of the international students coming to study in Australia live in countries where technology is not at
an upbeat stage in comparison to Australia. They find it extremely difficult to adapt to the new
technologies available within the universities and absorb how the system works in their institutes. If we
include this factor to the cultural shock, anxiety, language problems and homesickness it definitely
contribute a great deal to their existing problems. The pace whereby they are required to adjust to system
complexity is relatively tight, as they are expected to know how to use such technologies and resources.

There should be a proper and intensive orientation program, whereby students are taught how to use such
technologies and systems. A printed booklet including all these information would assist significantly for
future references.

A good mentoring program should be established by the universities, which include international students
from the same country and local students to participate in new students orientation programs.
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This is a great opportunity for the new students to have a comfortable kick-start, release their fears and
anxieties to those who already went through their experience. It is also a great opportunity for them to
establish networks from local and international students. Mentors should be given incentives in
participating in such activities such as book vouchers and discounts on their fees.

Methods of teaching and Learning Styles
It is evident that there is a distinct difference between teaching and delivery style in Australian universities
in comparison to those methods used in Asian countries.

International students are used to receive information from their teachers without the space to discuss or
explore other concepts. Students are used to a learning environment that doesn't foster interaction and
critical analysis of material delivered. It is prevalent that their learning style relied heavily on memorising
and recalling information rather than conceptualisation and comprehension.

The challenge facing educational institutes in Australia is how to ride the wave to ensure a smooth
transition from a passive to an active learning method that rely on critical thinking, analysis and deriving
creative and innovative problem solving techniques. They need to be supported individually and face-to-
face at their early stage of education to boost their confidence and settlement in the educational system.
However, this is time consuming and requires lecturers/teachers workload to be adjusted to accommodate
such needs.

Resources

Australian universities lack the availability of enough resources that cater for the needs of international
and local students. The resources include library resources such as books and journals. There are a
limited number of copies available within the library, which doesn't meet the increasing and competitive
demand for such resources.

Furthermore, international students at the start of their education, find it extremely difficult to utilise the
electronic resources available within universities' libraries due to lack of training and assistance. An extra
effort and resources needs to be allocated specifically for international students.

Essays and assignments

There is clear evidence that international students lack the necessary understanding and skills in
understanding, organising, writing and structuring of an essay or an assignment that clearly illustrates their
discussions and supporting evidence.

The lecturer role at this stage is very crucial, as it is the stepping stone to set the norms for these students.
Clear and simple verbal explanation of what is expected in the task, simplification of the wording of the
written assignments, breaking it into steps and the provision of a marking guide clearly outlining the
required pieces of information to be included. Furthermore a one-to-one approach is highly recommended
to ensure that they are fully aware of what they are required to do.

There is an immense need to provide such students with similar problems with the necessary assistance
and support through extra tutorials by lecturers/tutors and the provision of consultation time to go over

assignment drafts.

Linking Theory to Practice
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This is a very important link that needs to exist between theory and its application. The majority of the
international students don't have working experiences that enable them to link the theory and concepts to
previous work experience.

This makes it extremely difficult for them to fully conceptualise the material delivered in classrooms.
Extra effort should be exerted by lecturers/tutors at the beginning to simplify the concepts and link it to
student's personal experiences. Then gradually move towards applying the concepts to simple cases
whereby students can draw back on the first application and establish the links between the concepts and
the working environment.

Another approach could be providing samples and case studies that assist the students to comprehend how
theory can be applied to situations.

Quality not Quantity - Information Overload

This is a statement I always hear from students whether they are international or local. However, if we add
this factor to all the problems confronting international students, it becomes really detrimental to their
learning.

Volume of information by itself is a daunting problem due to insufficient amount of time to read and
digest the information, assimilate it into knowledge and the pressure to perform at the same time. The
cognitive ability of the human brain to absorb and retrieve information has its natural limitations and
rather than information acting as an empowering tool, it becomes an over-powerment tool. Particularly if
the information is new, irrelevant and has no background experience to relate to.

Students whether they are local or international tend to be overwhelmed by irrelevance, preferring
quantity to quality, insatiably pursuing information rather than the satisfaction of turning it into knowledge
or wisdom.

Participation in Groups

The advantages of this method of learning are numerous and it is adopted by many universities as a
vehicle of cultural integration, built up peer confidence, exchange of ideas and learning from others. It
further fosters teamwork in future employment opportunities. In reality, that doesn't happen because the
international students feel uncomfortable working with local students because of cultural differences, lack
of self-confidence and language barriers. Local students on the other hand, prefer to work together
because of cultural and educational similarities and the preconception that international students don't
perform well and lack commitment.

However, when both local and international students perform as a group, it is noticeable that international
students are less assertive than Australian students in putting forward their ideas, concerns and willingness
to play an active role within their group. The international students tend to be passive, concentrate on
social acceptance and harmony more than focusing on the task and expect other group members to
delegate particular tasks to them. This is interpreted by the local students as lack of co-operation,
commitment and unwillingness to accept their share of responsibility.

This vicious circle occurs in the majority of group work, which impose a serious impediment to the
expected learning outcomes for international students. There should be a great effort invested in this area

to make the process of group work a worthwhile experience for both international and local students.

Student growth, increased revenue, now what? NLC (2004)
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(h) Issue affecting the future of international education in Australia

(i) Focus: increase students number and revenue. however, problems are identified relating to the

international education industry. These include subjecting students to MRT (Migration
Review Tribunal).

(j) Most of the issues (i.e. immigration) are within the DIMIA.

(k) Benchmarking on different initiatives taken by institutions.

Student services:

(1) No measurements of services provided by education institutions to international
students (e.g. student staff ratios, resources)

(m) Professional development program: competencies of staff members in handling
international students.

(n) Compulsory training for sessional and casual staff?? but problems with permanent
staff. academic qualification is a priority over whether an academic can deliver
teaching effectively.

(o) The same problem is applicable to administrative staff.

(p) Inaccurate information on immigration matters (e.g. visa status, success/failure,
unsatisfactory progress)

(q) Factual information becoming a threat? especially to international students? Method
of delivery might impact on student's reception.

(r) University's role is to help students especially over immigration matters?

(s) Plagiarism: is it a 'punishment' for international students? many international students
are not aware of the concept of plagiarism, (not part of the culture).

(t) Plagiarism as a course prior to tertiary education? However, supply and demand of
the subject?

(u) English as Second Languange: problems with IELTS? Who is responsible in ensuring
that international students are proficient in English. Lower IELTS intake means
increased support?

Academic support

)
(W)

(x)
()

English for academic purposes.

The role of policy in University: acts as a platform for students to 'scrutinise’
procedures taken by the university?

Academics are required to take 'random' samples of students' works 'moderation’

Plagiarism vs collaboration?
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(2)
(aa)
(bb)

(co)

(dd)

(ee)

(ff)

The root of the problem: Australian universities have to provide (for) 'more' with 'less'.

Commercial concerns vs Educational quality

Differing perceptions on philosophies between domestic and international students in
paying and/or qualifying to be in university.

Marketing vs Student Support Services Additional fees from int'l students used for
promotion and not services (issue: salary differences)

Problems with the myths on international students (aka. 'i wish i had a porsche')
International Education Week (profiling of international students and related issues)

NLC's potential : More resources required from external groups/institutions
(hopefully) resulting in a greater level of professionalism and in its profile.

Local Interaction: Lack of integration between international and local students on
campus. Problems with purely international campuses and the chances/support they
receive in interacting with local students : More personalization in the servicing of
int'l students.

Supporting the 'genuine student'

(g2)

Student visa program: integrity vs outcomes

Focus: ESOS reporting process and what are the legislative requirements

(hh)
(i)
W)

(kk)

an

(mm)

(nn)
(00)

(pp)

(q@)

Reporting processes will be presented through workshops in the near future.
Student requested companion disallowed due to privacy resons.

International offices and students should be made more aware of the proper processes

(difficulty lies in each institution's own set of procedures in dealing with exclusions, etc.).

An extension on the period pending for appeals needs to be increased from its current
28 days.

Visa expiry prior to certification.

Limited consultations between DIMIA and other peak bodies aside from 'industry’
(AIEPB, AVCC, etc.).

More accountable forums need to be set up at institutional, state and national levels.

The lack of uniformity in procedure between the vast majority of institutions is one of
the major causes of the current problem.

Underlying 'corporate’ mentality with the running and perception of universities today.

Is the government providing more regulation and less support?
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(rr)

(ss)

(tt)

(uw)
(V)

(ww)

(xx)

The government has to see that teritary education is not a source of short-term profit
but rather a long-term investment.

It has to be realised that while federal support is being reduced, it must be realised that
new policies incur costs and difficulties in their enactment --> thus resulting in poorer

services to students.

Purpose of ESOS act is to protect Australia's tertiary reputation and students. Reform
of the Act has been done in order to increase its effectiveness.

Should the licensing laws be looked at instead?
One of the worst aspects of the policy is the creation of 'compliance officers'.

NLC is pleased with the current Education Policy presented, but it is everything
surrounding it that is causing concern.

NLC is concerned that the AIEPB is referred to solely by the government in the creation

or advising of future policies and regarded as representative of all aspects of the industry.

(yy)

Perennial unresolved issue is that of the engagement/interaction of international students

with local communities.

Students at risk

Focus: A lot of student visas are being cancelled in the name of unsatisfactory progress. Concern that it is
the responsibility of the individual to meet up with service arms. Unsure that at risk students will only be
informed about these procedures and problems until at the end of the semester. How or where do the
students get these services?

Students have selective attention. Despite being told at every opportunity by the international office it is
consistently ignored or misunderstood. Students need to take responsibility more.

(zz)
(aaa)

(bbb)

(cce)
(ddd)
(eee)

(ff)

(gg2)

This information should be made more attractive.
How do you identify a student at risk?

Identification of the area of risk : and presentation of their options, etc, depending on
the case.

Cross faculty students are the biggest grey area.
Language problems are a common cause.
'Potentially every international student is at risk from day one.'

Students are not acutely aware of the need to renew their OSHC and visa (due to prior
hand holding?).

These issues are not an absolute priority in a student's mind most of the time.
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(hhh) What is the magnitude of student problems concerning visa regulations? NLC: The
numbers are growing year by year --> worrying that course coordinators, for eg, are
unaware that they may have at risk students within their cohort, while DIMIA tends to
go very strictly by the book.

(iii) Those not involved in the international education sector are completely in the dark
about ESOS regulations.

(4jj) Visa length health cover or not? Would solve most problems in one go. But what about if any
at risk scenarios occur? How long is the refund period?

(kkk) Students working while they are studying. At risk students are those who are
overworking. Is becoming the norm among students.

(1) Typically there are multiple reasons combined that results in a student at risk.
(mmm) Proposed solution may be to deal with this problem on as small a scale as possible at the
department level. But, not all universities can be structured in this way, nor the funding.
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Abstract

Increasingly, ICT (Information Communication Technology) has taken on an importance in formal
education that is recognized around the world by governments in policies emerging from new learning
theories and the requirements and possibilities afforded by a global economy and knowledge society
(Papert & Cavallo, 2001). However, many wealthy or developed countries find that neither policy
innovations nor large financial investments in ICT infrastructure for schooling are sufficient in themselves
for effective integration of ICT in education. This paper will enquire into the paradox of how many of the
unfulfilled promises of ICT in education represents a dilemma for formal education generally, and teacher
education more specifically. Conversely, there are some useful projects in developing countries which
remind us that necessity can be the mother of invention in more informal contexts of learning where
people attempt to do a lot with very few ICT resources (e.g. the Ganokendra Centres in Bangladesh and
the Jai Village project in Laos) — especially where educational purposes are seen as connected with wider
community contexts and development.

Introduction

This paper will argue against the assumption that integrating ICTs into classrooms will improve
educational outcomes for students in schools simply by being there or even by being used extensively by
young people during the course of their education. Since the widespread introduction of computers in
classrooms from the 1990s there has been evidence that excellent results can be achieved by using
technology in certain ways, nevertheless, positive results have been the exception rather than the norm. It
is our argument that exciting and innovative ideas concerning educational use of ICTs such as enhanced
problem based learning, connectedness to community based uses of ICT and different ways of thinking —
including opportunities to develop metacognition in new and powerful ways have largely been ignored by
the system. In Seymour Papert’s (2004) recent keynote, he argued that the system has rejected using ICT
in powerful and innovative ways in favour of using in using it in mundane and disconnected ways that
perpetuate the existing flawed system.

To support our argument that ICT has not produced its potential outcomes, we will cite some recent
conclusions from educational researchers in Australia, Britain, the United States and Asia. In Australia:
“The Victorian Education Department has poured millions of dollars into ICT, however the outcomes are
less than impressive. Many teachers still have minimum ICT skills; students are frustrated with the lack
of teacher knowledge, poor network designs, aging equipment and lack of leadership” (Australian
Computers In Education Conference, 2004). A recent British survey found that although competency in
using computers and associated technologies had improved, there had been little transfer or application of
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this learning to other subjects. They also noted massive differences between the best and worst ICT
implementations. Disappointment was expressed at the small number of examples found where the
computer was used to extend students’ creativity. As far as ‘special education” was concerned, it was
reported that the use of ICT was insufficient to have had much of an effect on student achievement
(OFSTED, 2004).

The National Center for Educational Statistics in the United States reported that traditional ‘drill and
practice’ activities dominated classroom use of ICT but pointed out that more powerful uses such as using
computers for problem solving, programming or processing data were observed, “however many of these
newer uses have been limited to a small proportion of teachers and students” (2000, p.3). Similarly, a
recent report from Asia laments the lack of pedagogical change when they point out that “very often ICT
is merely attached to existing classroom teaching and learning activities, leaving the traditional
curriculum, learning objectives, teaching strategies and student activities more or less intact. While the
learning medium may have changed, from textbooks to web-based books ... the learning paradigm
remains the same” (UNESCO, 2004 p.75).

It is not possible to discuss all the complexities of the problem in the scope of this paper, so in order to
further the discussion, we will present a particular case in relation to Hong Kong and then examine
another case illustrating the concept of ‘grass roots’ community uses of ICTs in two developing countries
and then conclude by briefly examining the concept of ‘Knowledge-building Schools’ as one possible
direction for more powerful uses of ICT in education.

Hong Kong case study: the ‘missing links’ behind unfulfilled promises

As indicated in the previous section, ambitious policies for integrating ICTs in teacher education around
the world have generally not translated into effective practice — especially in terms of how such policies
often cite the learner-centred implications and educational reform (e.g. new pedagogical) possibilities of
ICTs. This has perhaps reflected the tendency of various ‘missing links’ between top-down theories and
approaches on one hand and local contexts of applied practice on the other at various levels of formal
learning. However, schools and school teachers (and therefore teacher education institutions) have
shouldered the central onus of expectation to harness the educational possibilities of ICTs for teaching and
learning in the larger contexts of economic and cultural imperatives of globalizations. The associated
dilemmas of ICT integration in education are especially acute in countries which have ambitious
educational policies about this, have invested heavily in ICT infrastructure and resources, and where the
larger society is relatively ‘wired’ or makes extensive extra-curricular use of ICTs. It is for this reason that
Hong Kong, for instance, makes an exemplary case study.

Our interest here in exploring such a case study is not a negative one, but represents a desire to recognize
and respond to the challenge of more effectively harnessing the promise of ICTs in education. It is clear
that top-down policies, theories, and management or leadership need to be grounded more effectively in
local contexts of applied practice. Our further discussion below of ICT community learning centres and
related authentic, community-centred, and applied approaches for linking formal and informal modes of
ICT integration in teaching and learning is offered as context for exploring better ways of harnessing the
implications and possibilities of ICTs in education. This can be better appreciated in terms of a closer
examination of some of the dilemmas faced in a key Hong Kong context of teacher education (the Hong
Kong Institute of Education) where one of us (Richards) worked for several years.

Following on from the example of Singapore ICT ‘masterplans’ for education, Hong Kong educational
policies strongly encourage the integration of ICTs in teaching and learning in terms of a range of
associated ‘new learning’ initiatives such as life-long learning, learner-centred pedagogy and associated
constructivist approaches such as problem-based learning, project-based learning and collaborative
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learning (Education and Manpower Bureau, 1998; Education Commission, 2002). Such imperatives
reflect the Hong Kong government’s awareness that effective ICT integration is tied up with the
educational reforms needed to ensure Hong Kong becomes a knowledge society and not only engages
with but survives economic globalisation.

Yet, surveys of local teachers reinforce a notion that many find these new imperatives bewildering, the job
of teaching increasingly stressful, and that there is never enough time to adequately prepare for new
requirements. The unique pace of life and change in Hong Kong fuels the associated threats perceived by
many often older teachers. These include general fears about change and the use of new technologies,
specific concerns that younger learners have greater ICT skills and are less responsive to traditional
teaching approaches, and increasing workloads at a time of increased job vulnerability to do as much with
the state of the economy as with changing school conditions. This was recently exemplified by a joint
‘protest’ about the top-down imperatives of such policymaking by many of the school principals attending
a local conference focusing on leadership for educational reform in Hong Kong schools (Walker, 2004). In
other words, Hong Kong teachers are caught up in larger policy imperatives which encourage ICT
integration in the context of a range of associated new and changing educational models

A recent study undertaken by one of us (Richards, 2004) adapted for educational research purposes a
SWOT (Strengths, Weaknesses, Opportunities, Threats) approach to surveying and identifying some of
the key tensions, dilemmas and general issues experienced by pre-service teacher education students when
it came to their perceptions of ICT integration in Hong Kong education. In terms of the preconceptions
and perceptions held by participants in relation to actual contexts of practice, SWOT is useful as a means
or not only to further explore tensions and dilemmas which underpin action research and professional
‘reflective practice’ approaches to engaging with the challenges of ICT integration — especially in light of
the strong ambivalences and frustrations experienced by many teachers. From a researcher perspective it is
also a useful method for comparative (including cross-cultural) purposes as well as achieving more
balanced yet also more insightful interpretation.

The key missing link evident in the study relates to the strong awareness of the participants that new,
different and even exciting or innovative possibilities associated with the various learner-centred
implications of ICTs are contradicted in practice by old teaching methods, a mere skills or theory
approach to ICT integration and, above all else, an exam-based curriculum. This is reflected in the
conflicting and ambivalent perceptions revealed in surveyed responses. Whilst there was awareness that
aspects of design, application and innovation were important, perceptions of both personal and systemic
strengths and weaknesses tended to revolve around the mere acquisition of technical skills (or failure to do
achieve this). Likewise the perception of opportunities and threats focused on the missing links implied
by related naive notions that mere access and hardware provision were sufficient for ICT integration on
one hand, and that the acquisition of ICT skills was not only important for, but could be assumed to
automatically transfer into ‘jobs’ (and related pragmatic outcomes such as a good salary). In short, there
was a core awareness of the problems and opportunities at stake but this was overruled by an entrenched
sense of cynicism and inevitability which in turn reinforced the related syndromes of ‘passive learners’
and an idealizing of potential ICT ‘magic bullets’ (the belief that some new technology or method will
come along which will transform the situation without any real effort or cultural change).

The SWOT survey also identified the related tensions and contradictions of three central issues of teaching
and learning brought to a head by the challenge of ICT integration: the process of learning, assessment,
and the failure to link school and extra-curricular uses of ICT. There was some awareness of how ICTs
reinforce the increasing importance of the process of learning grounded in applied contexts of ICT useage
as distinct from the mere transmission and reproduction of ‘content’ (information and/or skills) which
informed a still dominant exam-based (or mere reproduction focused) curriculum. Likewise, some initial
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interest in considering and investigating the kind of new assessment methods and approaches needed to
more effectively harness the learner-centred implications of ICTs were ultimately discarded at the end of
the day. Thus there was a dominant perception that ICT learning and use in schools and formal education
was generally unrelated to the exciting extra-curriculur home and personal uses on one hand, and the
innovative requirements of ICT as focus for a global and future knowledge society on the other.

Underlying the often conflicting and ambivalent responses therefore was a strong sense that the challenge
of ICT integration in teaching and learning can alternately be perceived as both an opportunity and threat
in the Hong Kong context. Hong Kong’s ambitious policy initiatives — and how they impact on teachers —
are both strength and a weakness. This is partly due to an underlying cultural clash of different learning
models, expectations and aims which is heightened around the challenge of ICT integration. Many of the
new learning theories and approaches emphasise the learner-centred implications and possibilities of ICT
tools and media for innovative, applied and generally active learning (in terms of collaboration, inquiries,
projects, problem-based learning, etc.) — although this is not often effectively linked to practice. On the
other hand, ICTs can also be used to reinforce ‘old’ rote-based or teacher-centred models of learning in
terms of ICTs — e-learning platforms, CD-ROM and internet resources — used mainly as repositories for
information or to provide ‘drill and practice’ sequences. To put this in clearer terms, Hong Kong
education has more quickly and strongly than elsewhere embraced the rhetoric and policy of new models
of learning and an associated imperative for ICT integration — but still tends to retain old assumptions in
practice such as an exam-based curriculum and rote-learning methods.

What is needed is greater recognition that technological infrastructure and visionary polices are not
enough in themselves to encourage effective ICT integration in teaching and learning. Effective practice
and innovation requires some appropriate kinds of ‘cultural’ change, and can only come from greater
recognition of the predicaments of the average teacher and how new imperatives are often undermined by
‘old” assumptions, habits and expectations. Teachers attempting to employ innovative, applied or more
actively learner-centred approaches often face the dual obstacles of learner expectation and administrative
restraints informed by old learning assumptions. Put another way, learners often find the very old learning
models (which are typically boring and assume, as self-fulfilling prophecy) reassuring, especially when it
involves some sort of ‘spoon-feeding’ of the right answers or procedures. On the other hand,
administrative regimes often reinforce notions of learning and assessment which reflect similar
assumptions, and there may be a tendency in practice if not in policy to discourage innovative new
practices.

But such approaches are clearly needed where ICT integration is concerned. Basic ICT skills tend to
represent mere competencies and — like mere theories, policies and information - are not sufficient in
themselves to translate into innovative applied or effective practice. Contexts of performance need to be
provided to encourage this transferability of knowledge into practice as well as to evaluate the quality of
design or application. This conversely requires educators to become more designers of effective learning
with ICTs in order to go beyond old notions that teachers are basically transmitters of learning. On the
other hand, this requirement to get learners to link their ‘doing’ and ‘thinking’ (or practice and reflection)
can involve stages of frustration as they are challenged to be more active learners and to develop ICT
literacy.

The ultimate paradox lies in how learners tend to be ambivalent about the clash of old and new learning
models just as they are about the roles and functions of ICTs. Most know and often complain about the
limitations and even counter-productive assumptions and tendencies of rote learning and exam-based
approaches to learning and assessment. Yet they will also complain even more loudly (and be provided
with plenty of opportunity to do so) about moves to introduce new approaches, especially those which
challenge them to be more active learners. In short, teachers trying to proactively integrate ICTs in
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education often find themselves in a more difficult situation than other teachers because of the inherently
challenging and often frustrating aspects of the required hands-on approaches to ICTs in learning and
associated new models of knowledge.

As epitomised by the Hong Kong context of pre-service teacher education, the overriding missing link at
work is thus a clash between top-down imperatives and bottom-up requirement and possibilities for ICT
integration in teaching and learning. The kind of gap evidenced between theory/policy and applied
contexts of practice reflects an endemic resistance to connecting, recognising and promoting the
‘processes’ of learning and using ICTs in or as applied knowledge linked to various notions of ‘content’.
At the learner level, a related gap between thinking and doing — needing to be reconciled to achieve
applied or innovative reflective practice — is similarly reinforced by a related failure to link interesting and
authentic extracurricular practices and knowledge to the learning and use of ICTs in classrooms and across
the curriculum.

Community Based Models

In contrast to school systems struggling to fit new technologies into old pedagogical approaches and
systems are emerging clusters of community based models born from necessity. Rather than struggling to
use ICT in ways that are problem based and connected to the world outside the classroom — these
approaches develop from pressing community needs and a desire to mesh new technologies with
traditional life in value added ways. Some emerging community hub approaches have been adopted by
the Jhai Project in Laos, the Island Watch Digital Networks in the Torres Strait Islands, the Ganokendra
Centres in Bangladesh, the Yellow Sheep River Project in China and the LINCOS Project in Costa Rica —
to name a few. In this paper we’ll briefly examine the Jhai Project and the LINCOS project and identify
some relevant bottom-up trends that we have identified within these models.

The Laotian Jhai Project

The Jhai Foundation in Laos has established two distinct projects centred around ICT for education and
community development. One model has followed a more traditional format of establishing ‘learning
centres’ at the Phon Mi High School and in Vientiane, Savannakhet and Paksi. In the other model, pedal
powered computers have been developed for remote communities where there is no access to mains
electricity. These computers are also equipped with wireless technology and linked to the Internet through
transmitter stations. A feature common to both programs is the ‘bottom up’ development as local
communities approached the foundation to establish ways that different types of Laotian communities
could access new technologies in powerful ways that centred on community and economic development.
Even in the traditional settings the computer laboratories are being used in ways that are not typical of
regular school systems. They are been used to “collaborate with schools in similar latitudes and the U.S.
to discover ways to experiment with local organic cash crops for local and international markets. (2004,
Jhai website http://www.jhai.org/technology.htm). This contrasts markedly with the types of ICT uses
typical of classrooms in developed countries such as drill and practice software, educational games or re-
typing hand written work.

In the remote model the community and educational use is even more enmeshed as the technology has
created opportunities for fundamental changes in ways of living and has improved living standards. Every
step of this project has involved creative problem solving and community collaboration to alleviate
problems that existed in regard to communication and commercialisation. These communities have no
mains electricity, no phones and are semi-subsistence farmers and have little extra money to support
luxuries such as generators. Developing a system that would address the problems identified by the local
communities posed a major problem that could only be solved by creative thinking. In top down
approaches the solutions are often techno-centric and not sustainable in these contexts, whereas the
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approach taken in the Jhai Foundation initiative reflects the pursuit of appropriate, creative and intelligent
solutions.

Part of this intelligent system was the construction of computer systems ideally suited to these
environments. The resultant machine has no moving parts, is small and compact, and has a waterproof
case designed to counter the onslaught of the South-East Asian monsoon season. The main processor is a
486-type chip, which allows the use of a heat sink rather than a fan, thereby eliminating the common
problem of fans seizing up in adverse conditions. More powerful processors, like recent Pentiums and
AMD chips, require large fans. The Apple G5 requires multiple fans as well as a liquid cooling system.
These are all potential problem sources in harsh conditions. Importantly, whereas a standard desktop
computer requires 90 watts of power, the project machine draws only 12 watts. The machine uses a small
energy saving LCD screen, and flash memory chips have replaced a conventional hard disk drive. Finally,
the machine has been designed to withstand formidable conditions of different kinds for a minimum of 10
years with little or no maintenance. These conditions include torrential rain, choking dust, and intense heat
and humidity at different times of the year. In addition the machine is equipped with a standard wireless
network card and linked via repeaters on the roof of the hut to antenna on the hills and mountains to the
city. The machine will ultimately be capable of mass-production for less than $400 U.S. dollars per unit.

In contrast to conventional and profoundly artificial uses of email and voice communication in regular
schools, these systems are critical means (and the only means) of wider communication via email and
phone (Voice over IP). Information gathering on the web has been part of another community based
problem solving exercise that has involved gaining organic certification for crops, learning about more
efficient ways of producing organic crops and gathering important strategic information about markets.
Plotting when and where to target markets has the potential to improve the economy of the villages. In
short, simply developing a sustainable, appropriate means of participating in the global society has been
an extensive and collaborative project and uses of the ICTs are substantially linked to the everyday
wellbeing of the community.

The LINCOS Project

The LINCOS model involves a transportable community hub with more expensive infrastructure and support
requirements than the Laotian model outlined above. Sheats (2000, p.41) described the LINCOS model for the
building infrastructure as follows:

[Physically], the fundamental basis of the LINCOS digital town centre is a standard ISO
shipping container (2.4 x 2.4 x 6.1 m) remodelled and equipped with a set of IT and
wireless communication equipment. It is Internet-linked via satellite, with standalone
power source and measurement capabilities for medical and analytical applications.

This LINCOS project, based in Costa Rica, has been in operation longer than the Jhai Foundation
initiative, and offers some features that could be taken up by the Jhai Project. For example, the LINCOS
model uses low cost probes and testing equipment to measure important soil characteristics. These
measurements are sent via the web to distant scientific laboratories that provide advice on deficiencies in
the soil or requirements of particular crops. In the case of the organic production approach used by the
Laotians, this would mean adding organic phosphorous, nitrogen, or whatever other nutrients were
required to ensure higher crop productivity or quality. Another interesting application is the training of a
health monitor who uses the Internet, software and basic instruments to provide health care and
preventative advice. LINCOS, however, uses Microsoft Windows operating systems and software. It is a
considerably more expensive option and possibly not suited to the types of locations potentially served by
the Jhai model. Some of the same community uses could, however, be supported.
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The LINCOS model has developed methods of using ICT for educational purposes. It has adopted
principles outlined by Seymour Papert (2001) for applying constructivist learning principles in practice.
Papert has had direct involvement in the project through LINCOS’s partnership with MIT. In Papert’s
model students use the technology to solve genuine community problems, such as building bridges and
roads, using word processors to record project proposals, spreadsheets to facilitate genuine budgets and
various other ways of solving social problems. They also take control of the machines by engaging in
basic programming, using Logo, and even engage in linking computers to other devices like simple robots.
Using a model involving a pre-conceived and transportable building could be interpreted as an
‘imposition’ rather than as a response to a community need, although it has the advantage of being
completely set up for its intended purpose. Importantly, the coordinators of the project negotiate with the
community on how the facility in used is various locations, thereby increasing the idea of ‘community
ownership’ of the hub.

Conclusion

As indicated above, many contexts of formal education epitomize the dilemma and related missing links
of how the challenge of ICT integration exacerbates implicit clashes between old and new models of
teaching and learning. This is especially the case in contexts where primarily top-down approaches are in
operation in conflict with or at odds with bottom-up possibilities and requirements. Conversely, the Asia-
Pacific region is also currently generating some interesting and powerful models of ICT community
learning centres, especially in rural or developing areas (Anderson, 2004; Richards, 2004). In these
models ICT is being used as an innovative and essential tool in building better educational and economic
opportunities for communities. Bigum (2000, n.p.) critiqued the view that ICT was some sort of ‘magic
bullet’ for improving student outcomes in mature school systems when he advised that “instead of
assuming that IT will, in and of itself, provide good educational outcomes and improvements in schools,
or trying to make IT fit the existing mould of educational practices which make up the school, IT needs to
be seen as a still relatively poorly understood new medium, requiring careful and critical
experimentation”. Since then Bigum (2004) has been experimenting with the concept of ‘knowledge
building schools’ where students use ICT as part of problem based activities that the students and the
community value. These activities involve the production of data and the generation of new knowledge in
much the same way that is naturally occurring within some community hubs in developing countries and
may be a compelling models for schools to explore.
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ABSTRACT

For the 21% century we need to train young people to possess various skills such as computer use, media
technology and critical thinking. Such skills are important for flexible and life-long learning. In
particularly, critical thinking skills are important generic skills that should be fostered at university. Media
technologies and Computer Assisted Instruction (CAI) are well placed to nurture and develop these skills.

The objective of this study is to develop alternative teaching strategies to teach critical thinking skills to
university undergraduates. The alternative teaching strategies used in this study were CAI and Co-
operative group learning. CAI allows students to have more control over their own learning, to think
analytically as well as critically and to construct their own learning through technology. Co-operative
group learning is a structured, systematic teaching strategy in which a small group of students work
together toward a common goal.

This study was carried out using CAI and Co-operative learning to teach critical thinking skills in
Mathematics with university undergraduates of Rajabhat Institute Suan Sunandha (RISS). One hundred
and twenty volunteers were randomly selected from RISS undergraduates enrolled in Mathematics with 38
students placed in a Traditional teaching group, 40 students in CAI and 42 students in Co-operative
learning. Pre-tests, Post-tests and a General Skills Test based on Watson-Glaser’s Critical Thinking Test
were used to determine the differences between the methods of teaching. This paper will discuss the
results obtained and the differences observed between the Traditional, the CAI and the Co-operative
Learning groups. This investigation will shed light on the effectiveness of new alternative strategies for
teaching Critical Thinking in Mathematics courses.

Keywords

Teaching strategies, Critical thinking, Co-operative learning, CAI, Online Learning, Flexible learning
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Introduction

In recent years there have been rapid social changes and globalization in the fields of economy, mass
transportation, information technology (IT) and lifestyle. To adapt ourselves to this fast changing
environment, we need to prepare students to possess basic skills, good working habits, computer skills and
media technology, critical thinking, reasoning, problem-solving skills, conflict resolution and negotiation
skills that enhance the capability of lifelong, co-operative and flexible learning.

Education builds the nations, empowers the individual and generates employment. The Thai government
realized that the people are the center of development so all Thai people should be encouraged to
participate in higher education. The government launched the Essential Features of the National Education
Act of B.E. 2542 (1999). The key aspects of this reform focused on improving the learning process
through the learner-centered approach, self-education and lifelong education by emphasizing the power of
creatively, encouraging a love for reading, providing sufficient community-based libraries, learning
centers and educational mediums for pubic use. Furthermore, they plan to install computers in all high
schools and use computers in the Thai higher education system.

Critical thinking has become a major focus of conferences, publications, and programs in higher
education. Most universities aspire to educate graduates who think critically and can make judgements in
complex situations on the basis of sound reason, adequate evidence, and articulated values. Mathematics is
one way to generate thinking and reasoning skills among students. An understanding of math concepts,
computation and problem solving is essential to a truly literate person. In Thailand, all undergraduate
university students have to complete a minimum number of math classes in order to graduate. For
students, adapting their study skills to the specific demands of a math class can be frustrating.

Rajabhat Institutes (RIs) are the educational institutes for local development with the objectives of
providing academic and high level vocational education. All 41 Rls require all students to learn
Mathematics (Thinking and Decision Making course). The objective of this course is teaching for
thinking, teaching of thinking, and teaching about thinking. As a result of using an Attitude towards
Mathematics test, 80 freshmen of Rajabhat Institute Suan Sunandha (RISS) enrolled in year 2001,
reported that they felt Mathematics is complicated, complex, unenjoyable, boring and irrelevant. Thus, the
new teaching methods such as Online Learning (previously called Computer Assisted Instruction (CAI) )
and Co-operative learning could be the alternative strategies for teaching to enhance the cognition of
students and improve their attitudes.

Educators use computer and related information technologies as educational tools. Online Learning is an
opportunity for a global education provider with an expansion in the number of students, limited budget,
facilities constraints and the lack of experienced instructors. On the other hand Co-operative learning is a
structured, systematic instructional strategy in which small group of students work together towards a
goal.

The purpose of this paper is to compare the effectiveness of the teaching methods: traditional based, CAI
based and Co-operative learning based in a Mathematics course. The framework of developing critical
thinking will be measured by adapting Watson-Glaser Critical thinking Appraisal (WGCTA, Form S).

Literature review

Critical thinking is the central concept underpinning some key features of this research. The concept has
been defined in various ways. Dewey (1909) called critical thinking ‘reflective thinking’ and defined it as:
active, persistent, and careful consideration of a belief or knowledge and the further conclusions to which
it tends. Ennis (1987) defined critical thinking as reasonable reflective thinking that is focused on deciding
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what to believe or do. Reflective activity means not to solve a problem, but to better understand the nature
of the problem. The focus on deciding means thinking about something that we wish to understand more
thoroughly. The purpose of critical thinking is to weigh and evaluate information in a way that ultimately
enables us to make informed decisions. Unlike problem solving, the content of critical thinking is often a
belief or a motive to examine more thoroughly. Critical thinking can be viewed usefully as a combination
of abilities and dispositions. Ennis has refined his lists of critical thinking dispositions and abilities in
response to critique from others. The 1987 version of dispositions and abilities comprises 14 dispositions
and 12 abilities. (Ennis 1987)

Some researchers have used the term critical thinking as a synonym for higher-order thinking. Others have
defined critical thinking as “directed thinking” that is purposeful, reasoned and goal directed (Halpern
1997) or as a rational response to questions that cannot be answered definitively and for which all the
relevant information may not be available (Kurfiss 1988). Bell (1999) regarded that critical thinking was
deciding what to believe and how to use information after a careful evaluation of the evidence and
reasoning. Critical thinking is viewed as a process with three essential components: knowledge of a topic,
a set of skills that can be used to evaluate both information and reasoning, and the attitudes to apply the
knowledge and skills in deciding what to believe. The present research employs Ennis’s critical thinking
dispositions and abilities in the design of the problems as well as in the planning and implementation of
the group learning process.

Critical thinking is the use of those cognitive skills or strategies that increase the probabilities of a
desirable outcome. It is used to describe thinking that is purposeful, reasoned and goal directed and the
kind of thinking involved in solving problems, formulating inferences, calculating and making decisions
when the thinkers are using skills that are effective for the particular context and type of thinking task.
Critical thinking also involved evaluating the thinking process, the reasoning that went into the conclusion
we arrived at and the kinds of factors considered in making a decision. It is a skill that may be improved in
everyone and so it should be taught to all ages.

Critical thinking can be taught by the combination of the process approach and the context approach
(ERIC 1988). Teachers must have an extensive knowledge of their own abilities and how they differ from
others and then instruct students to apply cognitive skills in their areas and make contextual links with
other areas. An example of teaching critical thinking in Thailand is the teaching of the Thinking and
Decision Making course for freshmen in all 41 RIs. The steps of teaching are using a story approach (for
instance, day to day event or news) and then encouraging students to discuss and analyze arguments as
well as opinions and trying to justify, refute, and evaluate them. Students should reflect on their beliefs
and try to validate them with evidence.

Mathematics is a subject that should enhance thinking and reasoning skills among students. In learning
Mathematics, students are taught to use a logical process which is the central element in efforts aimed at
improving thinking, especially critical thought so Mathematics is the basis of new technology knowledge.
For example, mathematical algorithms and mathematical logic are the basis of computer software and
hardware.

The technology afforded a significant educational advantage. Calculators allowed users to analyze
mathematical information by manipulating essential aspects of mathematical inquiry such as formulas,
graphs and tables that were cumbersome with traditional tools of pencil and paper or chalk and blackboard
(Gordon 2000). The computer technology was used for transforming the teaching method and reaching
more learners. Online learning is a new tool to extend educational access to improve the quality of face-to-
face classrooms and change the nature of teaching-learning interaction by involving the learners directly
in creating effective learning environments.
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Computers are interactive with microcomputer systems incorporating various software packages that are
extremely flexible and maximize learner control (Alexander 2001). Computer technology is rapidly
advancing with constant innovations, and decreasing costs. Damoense (2003) indicated that technologies
based pedagogy and an effective online learning environment are crucial to support and enrich effective
learning outcomes (high order thinking, critical thinking, and problem-solving skills).

Mey (1982) found that there was a strong relationship between developments in computer technology and
cognitive psychology. The computer could provide skills training such as CAl, drill-and-practice and
simulation. CAI has been used for teaching for more than a quarter of a century. CAI can cut training time
and can also be more cost-effective than additional tutoring, reducing class size or increasing instruction
time to attain equivalent education gains. Simulation in CAI can provide learning experiences that are not
possible with other media. Furthermore, CAI allows students to have more control over their own
learning, to think analytically and critically, to work collaboratively and make the constructivist approach
easier through technology.

According to Cooper et al (1994) cooperative learning is a structured, systematic instructional strategy in
which a small group of students work together toward a common goal. These features include the need for
students to be concerned about the performance of other group members as well as their own, and the need
for all members to share responsibility for leadership actions in the groups (Johnson et al 1993). Hager et
al. (2003) used the co-operative learning and flexible learning to improve student learning outcomes and
enhance their generic skills. Formal cooperative learning groups were used to work on thinking tasks and
informal cooperative groups were used for peer instruction in lectures.

There are many teaching methods to teach critical thinking skills such as traditional lectures, CAI and Co-
operative Learning. Since the aim of this study is to examine the effectiveness of the three teaching
methodologies, the appropriate critical thinking test should be designed to serve the need.

Critical thinking can be measured by using the Cornell critical thinking testing level X and level Z, the
Watson-Glaser Critical Thinking Appraisal (WGCTA) and other tests. Cornell critical test level X is
aimed at students in grades 4-14, level Z at advanced and gifted high school students, college students and
other adults. The tests are regarded as general critical thinking tests because they attempt to cover critical
thinking as a whole.

WGCTA is designed to measure important abilities involved in critical thinking and has been used to
predict performance in a variety of educational settings. It also has been a popular selection tool for
executive, managerial, supervisory, administrative, and technical occupations for many years. WGCTA is
a critical thinking test which is widely used. It is composed of five subsets: Inference, Recognition of
assumption, Deduction, Interpretation and Evaluation of arguments. In this research, the researcher
adapted WGCTA to measure the abilities involved in critical thinking.

In This study, the modified form of WGCTA was used to measure critical thinking. The modification had
been done by Hager, Sleet, Logan and Hooper (2003) and used in their study. The translated form was
tried-out with Thai students. The analysis showed the reliability of 0.7728, with 24 selected items. Three
tests according to the three lessons, Critical Thinking, Mathematical Thinking and Logic and Reasoning
showed the reliability of 0.7921, 0.7801, 0.8025 respectively. The paralleled forms were simply
rearranged some items and some alternatives. It was expected that the tests would be consistent over the
test-retest situation.

Method
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The population of the study was 1,000 freshmen undergraduates of RISS who enrolled in the Thinking and
Decision-Making course. One hundred and twenty volunteer students were randomly selected including
both genders, 17-20 yrs-of-age and students enrolled in this course for the first time. The students were
from Statistics, Biology, Physics, Thai Studies, Library Studies and Finance courses. They were randomly
assigned to three groups by using the GPA scores, and then reallocated to assure approximately equal
gender representation in each group. There were 38 students in the Traditional Learning group, 40
students in the CAI group and 42 students in the Co-operative learning group. In the experimental groups,
students were trained to think critically by CAI lessons and Co-operative lessons while the control group
was trained with traditional lectures. The course consisted of 12 sessions which covered the Human Brain
and Thinking Skills, Development of Thinking Process, Creative Thinking, Deep Thinking, Critical
Thinking, Mathematical Thinking, Logic and Reasoning, Data Collection, Data Analysis, Decision
Making, Linear Programming and Revision. Nine sessions were presented in the traditional lecture format
to the whole class. The three sessions: Critical Thinking, Mathematical Thinking and Logic and
Reasoning were used for the experiment. Even though pairwise assignment was used the randomized
block design analysis was not performed due to the fact that learning took place in a group process. The
independence between block was not maintained. It was expected that relationship between block and
treatment would be null. The pairwise process was only to obtain equal ability among the three groups. It
should be pointed out, as well as, that the study was conducted on a time series setting. It was expected
that the carry-over effect would be shown in the last session, the Logic and Reasoning lesson.

Data were collected by two parallel forms of pre-test, post-test for General Skills Test (GST) (the
modified WGCTA test) and for the Critical Thinking, Mathematical Thinking and Logic and Reasoning
topics. These tests were administered immediately before the topic was introduced and the week after the
topic was taught. The GST test was conducted at the start of the course and on completion of the three
special topics. The quantitative approach was used to investigate the research question. Descriptive
statistics were used to analyze student performance. Dependent t-tests were performed on pre-test and
post-test. One-way analysis of variance with Scheffe post-hoc comparisons was employed to confirm any
possible differences among methods of teaching.

Results

Comparing pre-test and post-test scores on General Skills Test, it was found that there were substantial
gains in all three groups, with the Co-operative Learning having the highest gain of 1.45 and the
Traditional Learning the lowest gain of 0.74. However, it should be pointed out that the amount of gains
did not exceed the boundary of one standard deviation. A statistical test of the gained scores was
performed and it was revealed that only the gain of the Co-operative Learning group was significant (*)
and the other two groups were not. The averages of the pre-test and post-test among the three groups with
the corresponding standard deviations were presented as follows:

Pre-test Post-test T-test
Traditional 11.63+2.28 12.37£3.49 -1.054 (p=0.299)
Computer Assisted Instruction 11.97+£3.20 13.13+£2.69 -2.005 (p=0.052)
Co-operative group 12.07+2.64 13.52+2.46 -2.878 (p=0.006)

ANOVA (repeated measure) F=0.366 (p=0.694)
Considering the pre-tests and post-tests for the three topics used in the experiment, a similar pattern of
gains was observed. It was found that the gain on Critical Thinking of the CAI group was statistically
significant. Significant gains were also found on the Logic and Reasoning Thinking in all three groups.
There were small decreases in Critical Thinking with the Co-operative Learning group and in
Mathematical Thinking with the CAI group. All the rest reported gains in the post-tests. The averages and
their corresponding standard deviations are presented below.
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Traditional Group CAl Co-operative Group

pre-test 6.18+1.61 5.60+1.66 6.40+1.47
Critical Thinking
post-test 6.50+1.50 6.47+1.68 6.38+1.48
ANOVA (repeated measure) F=2.016 (p=0.138)
pre-test 5.53+1.89 5.55+1.41 5.55+1.81
Mathematical Thinking
post-test 5.55+1.41 5.35+1.76 5.86+1.92
ANOVA (repeated measure) F=0.599 (p=0.551)
Traditional Group CAI Co-operative Group
pre-test 5.63+1.81 5.57+1.80 5.93+1.60
Logical & Reasoning Thinking
Post-test 6.84+1.50 6.40+1.26 6.69+1.66

ANOVA (repeated measure) F=0.563 (p=0.571)
The methodology chosen worked well. Sufficient students with the right characteristics volunteered for
the experiment and it was possible to allocate them to three groups of approximately 40, as had been
intended. More significant results might have been obtained if there had been more basic training for the
CAI and Co-operative groups and more than three teaching sessions used. However it had been considered
a successful introductory study. Additional data were collected and their analyses would be reported in
subsequent publications.

Conclusions
Even though some significant gains were reported, it was found that comparison among gains of the three
approaches of learning did not show any significant values.

The lack of difference on gains among the three groups was contributed to the limited time of the study. It
was observed that during the experiment the subjects in both CAI and Co-operative groups were not fluent
in their proper conduct of the learning process. Their experience in the learning pattern did not reach the

required level because this was the first time for many students to participate in these learning procedures.

This study was intended to be the beginning step of searching for new educational strategies. It would be
beneficial to those looking for alternative strategies in teaching Critical Thinking in Mathematics.

For further investigation, longer period of study should be considered and basic training for the essential
skills used in the alternative learning approaches should be incorporated for those who do not have prior
experience.

The alternative strategies used in this study produced more gains than the traditional course but the
different amount of gains between the different teaching methods were not quite statistically significant.
An important feature of the research was that the alternative strategies did not result in a weaker
performance.
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Abstract: The common characteristics for surfers are the passion for the surfboard and surfing.
Generally, for surfers the most important device is a surfboard. A surfboard is equipped with fins that
provide lateral stability to the craft. In seeking improved surfboard performance, researchers,
manufacturers and users have made significant modifications to fin geometry and the use of advanced
materials. Improvements in design, however, seem to be made mainly via empirical approaches because
of lack of scientific evidence in open literature sources. Most recently, at Edith Cowan University (ECU)
a unique method was developed that allows prototyping with minimal set-up costs. This process was
taught as part of the Materials Science course in the Surf Science and Technology degree program. The
results presented in the paper are various examples of fins made by students in laboratory conditions at the
university. Some commercial fins were included for comparison.

1. INTRODUCTION

The majority of fins have a classic geometry similar to that shown in Figure 1. The distinctive features of
fins are fin length (or depth), d, fin base length, b, and a number of fin thickness distributions from y, to
v, see Figure 1 (a). There is also the shape (outline) of the fin that is symmetrical around a central curve,
see Figure 1 (b). Consequently, the outline of the fin determines the fin area, while the curvature of the
central curve determines the fin rake, see Figure 1 (c).

FIN THICENES S DISTRIBUTION

shape / outline

(a) & (b) (©)

Figure 1 Basic dimensional features of a surfboard fin

The effects of basic dimensional features of a surfboard fin on various performance measures, adopted
from sources [1 to 8], are briefly described as follows. The depth of fin, d, in the water affects the hold
the fin has in turn i.e. the greater the hold the more efficient control of a surfboard. The fin base length
and thickness distribution provide an adequate bonding area at the fin-surfboard interface i.e. the greater
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the base length and the thickness the better the bonding strength. Moreover it is expected that the
increases in the fin base length should improve the drive and speed of a surf-craft. Fin rake affects turns
i.e. lower rake angles allow tighter turns and vice versa.

It is generally accepted that the position of the fins on the surfboard strongly influences manoeuvrability
and hence influence the forces acting on a surfboard [1 to 8]. The location of central fins may be defined
by the distance from the tail of the board. In addition to the distance from the tail, the positioning of side
fins may be described as shown in Figure 2, left and right, respectively.

Figure 2 Fin Toe-in, left, and Fin Cant / Camber, right.

From Figure 2 left, it is evident that the toe-in (the angle towards the stringer) is determined by
dimensional features of A and B. It should be noted that drag depends on section characteristics and angle
of attack. For example, a thick fin at zero angle of attack may have a larger frontal area but a lower drag
than a thinner fin at some finite angle of attack. Lowering the toe-in values, by increasing A and
decreasing B, tends to align the fins with each other (and the central fin if one is present) and reduces drag
when more than one fin is in the water. This is expected to increase the speed via reductions of drag
forces. Alignment of the fins also reduces manoeuvrability. Higher toe-in vales have the reverse effect.
From Figure 2 right it is evident that fin cant / camber angles are usually higher than 90 degrees and are
inclined away from the stringer. Literature sources [7 and 8] suggested that fins with excessive cant
angles have a tendency to act like a hydrofoil and push the tail up.

To date, little information has been published on the effects of fin geometry on forces [1 to 8]. This
information was mostly descriptive without providing any quantitative data for comparison between
different fin geometries or allowing a study of effects of individual design features on forces as a whole.
Consequently, the present investigation was set up to analyse the effects of fin design modifications on
various performance measures of different fins produced at the ECU environment and to compare the
result data with those obtained from commercially available fins.

2. EXPERIMENTAL DETAILS
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The students at ECU studying Surf Science and Technology are encouraged to design and develop their
own fins, before learning more advanced approaches for surfboard production. The main teaching and
learning approach used is via interpretation of the industrial process into university courses with
University undergraduate procedures [9]. The courses are structured in the way that the research obtained
through the university may be used for the industry.

2.1 Design Approach Used for ECU Fins

The design approach used for ECU fins is one based on airfoil data for a variety of wing sections
published in literature source [10], and fluid motion patterns published in literature source [11]. It was
assumed that wing sections have strong similarities with the fin sections and therefore those quantitative
‘empirical’ data could probably be equally applicable to fin design. The methodology is shown as
follows.

Students chose the depth (d) and base length (b) of the fins they intended to design and produce. From the
fin base lengths it was possible to determine the Reynold’s number, R, using Equation 1, and
corresponding variables shown in Table 1.

Vb
R=£Y"2 (1
U
Table 1 Variables for Equation 1.
Symbol p u \Y
Meaning Density of sea water Dynamic viscosity of water Flow velocity
Values 1025 kg/m’ 0.0010 kg/(m s)" Use 20km/h or 5.56m/sec

*0.0010019kg/(ms) is the value for pure water at 20°C

The Reynold’s number was used to determine the expected conditions in the boundary layer flow around
the surface of the fin. This flow could be laminar or turbulent, see data in the following Table 2.

Table 2 Reynold’s number and Type of flow pattern
If R<1x10° R < 1x 10" and conditions are ideal Otherwise R > 1 x 10°
Then Laminar flow Laminar flow Turbulent flow

After this, each student chose a NACA airfoil section from literature [10] that provided the relevant data
for calculating the fin thickness distribution in different fin sections. Particularly, three NACA standards
were chosen, namely, 66,-015, 0012, and 0012-64. The majority of students followed the NACA 66,-015
standard. It was probably because this standard allowed for quite generous fin thickness allowances that
were suitable for hand laminating techniques used at ECU.

Having selected the NACA standard, students also calculated the leading edge radius as a percentage of
fin width. These values were 1.43% for the NACA 66,-015 standard, and 1.58% for the NACA 0012 and
0012-64 standards. This allowed for the finishing of the shape of the fins from which the surface areas
were determined.
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From the fin surface area and the fin length it was possible to calculate the Aspect Ratio, A, as the span
squared (depth of the fin, d, squared) divided by the surface area, S, see Equation 2.

d2
A = — 2
S (2)

The next step was to determine the drag and lift coefficients. It was done using empirical plots provided
by NACA standards. An example is shown in Figure 3 for the NACA 66,-015 standard. It was assumed
that the actual attack angles for fins range from about 4 to 8 degrees. Consequently, for the angle of attack
of 8 degrees and a Reynold’s number R = 3.0x10° the lift coefficient, C_ = 0.77, was determined. For the
Ci=0.77 corresponding drag coefficient, Cp = 0.012 was found.

L. I ‘H} 4:
1 -
-
= s 1IH Iﬂ‘
r At
1 o 1
L
F. L b “—
—— G G‘] .2 ae -:- - = -
0.77H : - CEt
[=] |
un-.J - ol 1 1
e = ; I ::: T 1 L
; ‘E.-' L -t -l--l-fil
i g |
2" o e = 3 +
o 1 T i _=l= M
Al = 2
= a 5 HBO — ] 1
T x — ° JH Y& - 1“‘ t
p= ANGLE OF 2 BB in
b ATTACK T A 2 Tat +
- 3 DEGREES gl
L0 EEEE ] I1I|||I||r*_|_|_ L ‘L'I - J . s
= "8 077"
Section angle of attack [degrees] Section lift coefficient G
According to NACA 665-015 Wing Section According to NACA 66,-015 Wing Section
Figure 3 Plots of NACA 66,-015 standard for determining lift and drag coefficients [10]

Having determined the lift and drag coefficients and knowing the quantities of p and V, see Table 1, and
Fin Surface Area, S, it was possible to calculate the lift ‘favourable’ force(s) and the drag ‘unwanted’
force(s) acting on each fin, see Equations 3 and 4.
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Lift force L =05pV*SC, A3)

Drag force D, =0.5pV?SC, “4)

Once the calculations indicated that the fin designs would be acceptable for surfing the fins were made by
a laminating technique. First a ‘male’ pattern was made for both halves of each fin. For each design, two
halves - a “right” and “left” outline - were drawn on a piece of plywood with at least 50mm clearance all
round to allow plenty of room for working. Outlines for fin box attachments were drawn at the bases (if
required). Depending on the size and complexity of the fin, a number of chords (lines from the leading
edge to the trailing edge, parallel to the base) were drawn. Along each chord, small nails were driven
partway into the plywood so that they protruded by an amount equal to the appropriate section thickness.
These provided hard reference points. The halves were then formed using a “bog” of lightly catalysed
filler resin and “Q-cells” (about 35-40% by weight). After curing, the bog was sanded back to the nails,
giving the two male moulds. The mould was covered in several coats of PVA mould release agent and it
was then used for production of a ‘female’ mould containing both fin halves. This mould was then used
for making fin halves from layers of E-glass matting and polyester resin. The halves were glued together
using a mixture of resin and chopped glass fibres. The completed fin was lightly wet sanded with careful

attention being paid to the curvature of the leading edge. The process is shown in Figure 4.
PATTERN . Bk e - FIN

Figure 4 Photographs showing a male pattern, left, a female mould, middle, and a fin produced
manually by laminating technique, right.

Figure 5 is a set of photographs showing various examples of student works involved in fin making
activity. These photographs are presented in a sequence that shows individual stages in a production flow
charge, starting with sharing knowledge (a) ... and finishing with fin product (y).

(c) Measuring fin width

(a) Sharing knowledge (b) Drawing fin shape distribution
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(f) Applying a bog

= g A d
. é

(g) Grinding fin shape agent

(k) Filling the larger changes
in surface height with
fibreglass strips

(1) Laminating the pattern
(j) Cutting E-Glass strips

Figure 5 Students engaged in Fin Making Activity during “Surf Equipment, Design, Materials and
Construction” course in the 1% semester of 2004, Courtesy Audy.

(n) Drying Pattern and Holding it | -
proudly (o) Separating the patterns (p) Inspecting the mould
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(r) Applying PVA release agent
and Drying the mould

(u) Positioning the fin strips (v) Laminating fin strips

(w) Drying and Removing
fins

o
P 5T

(x) Grinding and Gluing the fin
halves

(y) Final Product

(z) Cutting the offset)

Figure 5 Continued from previous page

From above it is evident that the main aspects involved in teaching and learning activity at Surf Science
and Technology are Experimentation and Design, Improvisation, and Individuality of Learning
Environment. Experimentation and Design was conducted on development of real fins. Improvisation
was necessary due to limited resources and lack of access to commercial professional testing equipment
such water tanks and/or aerodynamic tunnels for testing fin prototypes. Students had to think laterally to
make use of available NACA airfoil sections in literature [10] to select situation and conditions where
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were both reliable and accurate. Individual Teaching and Learning Environment involved a number of
fins designed and produced by individuals.

The experiments at Edith Cowan University indicated that a variety of high quality fins can be designed
using equations and empirical data adopted from the literature source [10]. Some fins that were made in
that way are shown in Figure 6.

Ot M VATIN =3 "
i T R T L
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Figure 6 An example of different fins designed according to various NACA standards [10] and
produced by laminating technique at Edith Cowan University in the 1¥ semester of 2004.

3. RESULTS AND DISCUSSION

Experimental results relating to ECU fins and commercial fins are listed in Table 3. From Table 3 it is
evident that the fin depth chosen varied from 90mm to 150mm with the majority of these values close to
100mm. The base length of fins was quite consistent ranging from 80mm to 110mm. It is necessary to
note that the appropriate characteristic dimension for determining whether or not the boundary layer is
turbulent should be a typical dimension in the direction of the flow, such as the base length of the fin. If
one is going to be careful about the type of boundary layer, and use it to predict the likelihood of
separation, then it may be better if a length is chosen that is representative of the distance to the point of
maximum thickness, along a typical chord. In most fins, this distance will be about 2 to 4 cm (except at
the tip of the fin) so that the Reynolds number will be >100,000. It could be argued that in the non-ideal
conditions in the surf that the transition from laminar to turbulent flow will occur at or below this value.
However, this is speculation at present. A turbulent boundary layer is desirable as it reduces the
likelihood of separation. Consequently we used the full base length in the Reynolds Number calculations
for experimental fins as shown in Table 3.
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Table 3 Tabulated Results showing photographs of fins designed and produced at ECU (A to J) and

‘as bought’ commercial fins (K to M) with relevant design and ‘predicted’ performance data.

(A)

Fin Depth = 100 [mm]
Reynold’s Number = 5.2x10°
Fin Base = 100 [mm]
NACA 66,-015 Standard
Surface Area = 74 [cm?]
Aspect Ratio = 1.35
Lift Force = 9.4 [kg]
Drag Force = 0.1 [kg]

B

Fin Depth = 90 [mm)]
Reynold’s Number = 4.1x10°
Fin Base = 80 [mm]
NACA 66-015 Standard
Surface Area = 45.5 [cm’]
Aspect Ratio = 1.78
Lift Force = 6.4 [kg]
Drag Force = 0.06 [kg]

©)

Fin Depth = 100 [mm]
Reynold’s Number = 4.1x10°
Fin Base = 80 [mm]
NACA 0012-64 Standard
Surface Area = 46.1 [cm’]
Aspect Ratio =2.17
Lift Force = 5.8 [kg]
Drag Force = 0.06 [kg]

(D)

Fin Depth = 150 [mm]
Reynold’s Number = 5.2x10°
Fin Base = 100 [mm]
NACA 0012 Standard
Surface Area = 129 [cm’]
Aspect Ratio = 1.74

B)

Fin Depth = 100 [mm]
Reynold’s Number = 5.2x10°
Fin Base = 100 [mm]
NACA 66-015 Standard
Surface Area = 63.5 [cm’]
Aspect Ratio = 1.57
Lift Force = 8.4 [kg]

P
Fin Depth = 100 [mm]
Reynold’s Number = 5.7x10°
Fin Base = 110 [mm]
NACA 66-015 Standard
Surface Area = 66.5 [cm’]
Aspect Ratio = 1.50
Lift Force = 8.2 [kg]




Lift Force = 17.9 [kg]
Drag Force = 0.18 [kg]

Drag Force = 0.095 [kg]

Drag Force = 0.093 [kg]

Table 3

Continued from previous page

©G)

Fin Depth = 110 [mm]
Reynold’s Number = 4.7x10°
Fin Base = 90 [mm)]
NACA 66-015 Standard
Surface Area = 75.7 [cm?]
Aspect Ratio = 1.60
Lift Force = 9 [kg]
Drag Force = 0.108 [kg]

(H)

Fin Depth = 120 [mm]
Reynold’s Number = 5.2x10°
Fin Base = 100 [mm]
NACA 66-015 Standard
Surface Area = 70 [cm’]
Aspect Ratio = 2.06
Lift Force = 10.65 [kg]
Drag Force = 0.13 [kg]

O

Fin Depth = 100 [mm]
Reynold’s Number = 4.1x10°
Fin Base = 80 [mm]
NACA 66-015 Standard
Surface Area = 60.8 [cm?]
Aspect Ratio = 1.64
Lift Force = 7 [kg]
Drag Force = 0.08 [kg]

(K)
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Calculations for 10 different ECU fins indicated that Reynold’s number was within the range from 4x10°
to 6x10°. For the commercial fins the Reynold’s number was ~5.7 x10°. According to source [11] the fins
could be expected to have a turbulent boundary layer, which is advantageous in promoting attachment of
the boundary layer and delaying the onset of stall, reducing the likelihood of “spinning out” during turns.

The surface area of ECU fins ranged from about 46¢cm” to about 130cm®. For the commercial fins it was
about 94cm”. Consequently, the aspect ratio for ECU fins ranged from 1.5 to 2.3. For commercial fins it
was 1.3. Source [10] shows significant improvements in Lift/Drag ratio as the aspect ratio increases from
1 to 7. However, bearing in mind that the fin should not be extremely long it appeared wise to choose fins
with a low aspect ratios, eg under 2, which correlated well with aspect ratios of both ECU fins and
commercial fins.

For ECU fins the lift forces varied from 56N to 184N. For commercial fins it was 114N. For ECU fins
the drag forces varied from 0.73N to 2.04N. For commercial fins it was 1.78N. This first approximation
does not take into consideration the effects of aspect ratio on the lift and drag coefficients. Equation 1.6 in
reference [10] may be used to show that for the cases considered above, the drag increases by at least an
order of magnitude when compared to the section data for an “infinite” wing. However, since the fins are
similar, this was ignored at present.

It should be noted that further research in this area is needed. If we had supporting data for a number of
different size (and successful) commercial fins, then it would be possible to state that there exists some
relationship between the other shape factors, until we have data we cannot use this is a basis for predicting
performance.

CONCLUSIONS
The main conclusions to be drawn from this study may be summarised as:

(1) There are various fin dimensional features that affect forces acting on the surfboard. These features
are mutually linked to each other and cannot be treated separately if the fin contribution to forces
acting on a surfboard is to be evaluated as a whole system. A study of data in variety of sources
indicated that they have a tendency of being rather descriptive, and provide limited or no quantities
for quantitative comparison.

(2) The process of mould and fin production developed at ECU is a relatively straightforward and
inexpensive technique that may be used to incorporate accurate reproductions of published airfoil
sections into surfboard fin design.
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(3) The laboratory experiments at ECU demonstrated that a variety of high quality fins can be designed
and fabricated using equations and empirical data adopted from the literature.
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ABSTRACT

This pilot study was done in a Japanese university to explore the use of IT (information
technology), and the attitudes of students and teachers towards its use. This qualitative interview
study looks at the use of Powerpoint, the internet, and distance education, and finds that IT is not
being used widely. Possible reasons for this finding are explored such as a lack of infastructure
and support, as well as the social and cultural traditions that influence faculty and institutional use
of technology.

INTRODUCTION

Japan, with the world’s second largest economy, is well known for being the home of such technological
giants as Sony, Nintendo, NEC, etc. Since the 1960s there has been a growing awareness throughout the
world of the importance of technology as a driver of globalization trends. Efforts in many countries have
been made to increase the use of technology in education, however, it is generally thought that Japan has
been slow in utilizing technology in education compared to other developed countries (Fujitani 2003,
Bachnik 2003,). There are those that are optimistic that during the next decade Japan’s use of IT-based
learning technologies will develop (Sakamoto 2002). Others, however, (McVeigh 2003) feel that the
barriers to increased use of IT in education are substantial. The purpose of this qualitative study is to look
at how IT (information technology) is being used in one Japanese university, and explores the attitudes of
students and teachers towards its use. By no means an in-depth study, this pilot study was designed to
identify some of the basic issues in relation to the use of technology in higher education, which could
serve as the basis for further study.

This study was done at a small private family run university in central Japan, to be called Z University.
This university has about 2,000 students and was founded 18 years ago as the final stage in the
development of a school system that now has 5 schools that provide education for students from pre-
school to university. Z University is a 4th tier school ( lowest 25%) with two main faculties, Economics
and Environmental/Information Sciences, with an 80% male student population drawing heavily from the
surrounding area. The faculty, however, come from all over Japan, and I think are fairly representative of
faculty in other institutions in terms of their approach to their profession.

METHODS

I interviewed two professors and four students from Z University during March 2004. I selected the two
professors because I had heard that they were among the few professors in the school using technology in
the classroom. I assumed that the students, a soon to graduate senior, and three soon to be seniors, would
have had a variety of classes and experiences, and would be able to give me a general picture of IT use at
the school, as well as have some opinions in regards to its use. All the interviews were done primarily in
English, but some Japanese was used. Each interview lasted about an hour, and I have translated
comments made in Japanese into English where necessary.

RESULTS
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The first professor I interviewed, Prof. Ikeda (no real names are used in this paper), is a computer teacher
who specializes in computer graphics and animation. He had worked at a large Japanese electronics
company for 15 years and come to Z University when the new Environmental/Information Sciences
faculty opened 7 years ago. He is an example of a professor that came to academia after working in
industry. The more typical approach is to move from graduate school to university work, and the second
professor, Prof. Shimura, rose to his position via this route to be an English professor who also teaches
one Gender Studies class.

I began by asking the professors how they were using computers in the classroom. Prof. Ikeda used the
white board considerably followed by some PowerPoint to do some lecturing in class about the area of
computing being covered. Then he would have students do some work on a handout, and next he would
show them how the software worked using a computer connected to a display. Finally, he would have
students use computers themselves. He began to teach 7 years ago, and at first had used only the white
board to accompany his lectures. He mentioned that he had then moved all his lecture materials to OHP
(overhead projector) and later to PowerPoint. When I asked why, he answered, ¢ PowerPoint is more
convenient than OHP’ because it can be stored digitally and carried on a laptop.

He originally moved to using an overhead projector and then PowerPoint because he felt that including
pictures, and diagrams with text aided his explanations. This idea that lecturing with PowerPoint, an OHP
or the internet via a monitor is more effective because it combines text with images, was a recurring theme
in all the interviews.

Theme 1 - Text and Images together (Multimedia) can facilitate learning

Etsuko (a student), for example, commented that,
‘... also I like a lecture with an OHP slides and pictures. ...looking at the actual pictures
it went into my head better.’

Takayuki (a student) commented,
‘PowerPoint is more visually sophisticated. And it can have pictures that help us
understand the lectures.’

Prof. Shimura commented,
‘For example when I talk about gender identity disorders, when I don't use a computer
and screen they can’t understand, but when I use the computer and screen students can
look at the picture. After class students are interested in the topic they can use links and
get more information.’

I next spoke with Prof. Shimura who is a particularly strong advocate of computer use both in his lectures

and by students. He teaches students that are often bored by English study. He said,
‘Actually it is very difficult for me to motivate them to study English as many didn't study
in high school and are not interested in English but before I began to use the computer I
gave some materials, movies, songs, but some were not interested in songs and movies,
but when I teach students to use the internet and there are a lot of interesting things
written n English, not what I give them but they have their own interests, so in my class I
teach them how to use the internet and find info about what they are interested in. So in
my classes if you can read English, you can find a lot of interesting things. For that
purpose the computer is useful.’

Specifically, he describes how he runs his class,
‘I use internet and MS Word every time because students are requested to take notes
every time and send the notes as an attachment to me via email. Sometimes I use Excel
because I think it is important for students to get information from internet. I ask them to
get info on companies or racism and could you put this information into some kind of
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graph. It is not difficult it is very easy. So when students find some pages and get some

info about racism they find the info and the page is written in English so they have to read

it and change it into a graph’
Prof. Shimura is very enthusiastic about using the internet in his classes, but he has had to come up with
solutions to problems that have arisen. For example, he describes above how he now asks students to send
him an email every day with some English sentences that they have found or written as a summary. Before
doing this he felt too many students were either sleeping in class or web surfing to Japanese web pages.

This leads to the 2nd theme — Theme 2- Professors have had to solve many problems in learning to
effectively use technology in the classroom . In these interviews both teachers and students mentioned
several types of problems that can arise with technology use. For instance, when Takayuki was asked if he
had seen any problems arise with technology use, he replied, ‘It depends on the skill of the teacher’. He
mentioned that sometimes there was too much content in the PowerPoint slides, ‘For me good teachers
write only the important points and describe during the lecture time. I felt they had too much content. If
read the book I need someone to pull out the important points. We need to know what are the most
important points.” His idea is that many of the PowerPoint Slides were too full of information, some of it
unessential.

However the biggest criticism of PowerPoint was in regards to the speed of the lecture. Both
students felt that compared to writing on the blackboard, PowerPoint lectures were done too quickly.
Ayako (student) said,

‘PowerPoint is difficult to remember the lecture and it goes too fast and I can’t write it

down.’ (One specific teacher was mentioned),

‘Ayako: ‘Tabata-sensei used PowerPoint but it was very fast and we could not read it.

Eric: Did you think to say that he should slow down?

Ayako: We did but he kept talking so fast.’

Takayuki put it another way,

‘I don’t know but I feel that the advantage of the blackboard is we have time to write

down, but with the OHP and PowerPoint it is already prepared. With the blackboard the

teachers are writing so we have time to write down and take a note. It is really good for

us.’

Interestingly, Takayuki did mention that he thought that PowerPoint and OHP lectures were better
prepared than lectures at the blackboard, but both students mentioned instances with PowerPoint when
they had to write so fast that they couldn’t think about what was being said. This is an example of when a
lack of teacher skill with technology was a limiting factor in its success.

In the course of doing the interviews I confirmed that IT use was fairly rare at our university. Actually, a
survey would be the most appropriate way to determine the exact extent of technological use, however, |
did ask both professors how many other professors were using technological enhancements in their
classrooms. Prof. Shimura thought that there was only one other teacher in the Economics faculty using a
computer to give lectures, and he was part-time. Prof. Ikeda thought that few were using computers, while
most used a blackboard and some an overhead projector (OHP). Students backed this up. Takayuki
estimated that 20% of the teachers he studied with in the faculty of Environmental/Information Sciences
used some kind of technological enhancements, but that 50% of these had only done so in the large
‘gairon classes’ (special lectures given twice a year) taught in two specially equipped classrooms.

One obvious reason for this fairly limited use of technology is another theme — Theme 3 - the
infrastructure and support for use of technology is not strongly developed at Z University. Both professors
had needed to specifically request to be able to teach their classes in computer-equipped rooms. There are
a limited number of rooms with computers in them, and among these rooms only a few are supplied with a
monitor that the teacher can use to connect a computer to. In any other room if a teacher were to want to
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use an OHP unit or a screen and projector for a computer, these items would have to be reserved and
carried to class by the professor. There are two large lecture halls in one of the new buildings that are set
up with a screen and connections for laptops and each teacher in the faculty of Environmental/Information
Sciences has to give 2 lectures per year to 150 or so students (called ‘gairon’). This is the occasion when
teachers are most likely to use PowerPoint or the computer to aid their lectures. However, in regards to
training, both teachers answered that there had been no formal training offered by the school in how to do
PowerPoint or use the computer in classrooms. Despite the lack of infrastructure and encouragement or
training from school sources, both of these professors have gradually incorporated technology into their
teaching and, by trial and error had developed methods that worked with their students.

Another theme to emerge was in relation to distance education, or lack thereof. Theme 4 — Distance
education may be in conflict with basic Japanese values regarding the educational experience. In regards
to distance education, Z University offers one course that is broadcast via satellite from a school in Tokyo
that students can attend in one of the large lecture halls. There is also a TOEFL course that students can do
online through the computer center. When asked, Etsuko said that distance education ‘sounded interesting’
and briefly contemplated the advantages of being able to avoid certain people on campus, but concluded
that coming to school was better overall. She thought that taking notes from lectures was a better way to
learn than from reading online.

Prof. Ikeda said he was considering putting up a webpage for his courses so that students that miss classes
could ‘find out what happened in class and prepare for the next class’. We discussed how this might
encourage even greater problems with attendance. He was also interested in setting up a course that could
be done from home for older students. However, in regards to typical students, he felt that particularly as
the ability level of students seems to be falling in our school, more direct interaction in smaller classes
would be useful. Undergraduate education in Japan is mainly for those 18-22 years of age. The
undergraduate years in Japan are more valued for the social experiences they provide than the knowledge
or skills acquired, and distance education is viewed as weak in this regard in comparison to the traditional
Japanese view that values face to face interaction. Prof. Ikeda concluded, ‘If we depend only on
technology it is not good. We should basically teach by interaction and talking using a white board. These
technologies are secondary tools.’

The previous quote is interesting coming one of the most active users of IT in the university, and has some
relation to Theme 5 — There is concern that Powerpoint and computers used to display information in the
classroom are thought to lead to student passivity. All interviewees, except Prof. Shimura, were worried
that looking at a screen for too long during class would induce passivity or even sleepiness. Actually, this
theme started to emerge before I did my first interview. I originally hoped to interview Prof. Yamada who
I remembered had used OHP and PowerPoint in lectures a few years ago. I approached him about a
possible interview and he said he no longer used PowerPoint and the OHP because it seemed to make his
lectures boring to students, and he found more of them sleepy in class than if he used the blackboard. He
had gone back to waving chalk at the front of the classroom and writing on the blackboard, because it
worked better for him. He recommended I speak with Prof. Ikeda, and although Prof. Ikeda uses
PowerPoint, he was also quick to tell me that although he used PowerPoint in every class, he was careful
not to overuse it. He said, ‘The most important point is writing on the blackboard and having students take
notes. Just using PowerPoint and the OHP turns the students passive and they might fall asleep. So taking
notes, moving the hand, maybe doing handouts and practice activities has to be done’

He seemed very concerned that I not have the impression that he just lectured from PowerPoint slides in
his classes. On one hand this shows his skill as a teacher and his understanding of the proper role for
Powerpoint in his class. It may also reflect his concern for fulfilling the Japanese ideal of a lecturer that
can stand in front of a class and count on his knowledge and, more importantly his character and presence
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to command the attention of the students, rather than rely on technological aides. He conceded that with
higher-level students in better universities, longer lectures with PowerPoint might be possible, but that,
‘Our students are better with the blackboard and printed handout exercises.” He felt this keeps less able
students more active and engaged. Interestingly, one student had a similar idea, Etsuko said, ‘My best
technology is when the teacher talks and puts the important points on the board. And I can take notes.
PowerPoint is difficult to remember the lecture and it goes too fast and I can’t write it down’. This was the
same student that said she felt that combining text and images in lecture helped her learn.

Both these professors were ‘early adopters’ of technology at our school and were learning how to
effectively use these technological enhancements by trial and error, and were gradually learning, (or not
learning (Ex.- Prof. Tabata), or had given up trying to learn (Ex.- Prof. Yamada). Prof. Ikeda, for example,
had learned to mix PowerPoint with other types of activities, some active, some passive, in class to keep
students from becoming too passive or sleepy. Prof. Shimura had learned to require that students do
follow up tasks that required them to transform information they had found into graphs or a written
summary and send it to him by email. This helped avoid that vexing international problem of student
computer use, directionless web surfing. Clearly, the use of IT in the classroom does not automatically
result in better learning and teaching, it requires skill to utilize it effectively.

DISCUSSION

The purpose of this study was to see how IT was being used in a Japanese university and explore some of
the attitudes towards its use held by teachers and students. Through interviews I hoped to learn firsthand
what Japanese teachers and students saw as the benefits and difficulties of using IT. Overall, one gets the
sense IT is not used much in Z University. Yoshida and Bachnick (2003) looked at survey data from a
study of Japanese universities done in 2001 and found this to be the case nationwide. Whereas 99% of
Japanese universities were connected to the internet in 2000, the survey found that 11% of faculty was
providing teaching materials via the web. Large rooms of computers connected to the internet are a
common site on Japanese university campuses, but they seem to be rarely used by students for projects or
homework. The exception would be computer classes themselves, especially those in the technological
universities.

At Z University the lack of classrooms set up for IT use was seen as being a barrier by faculty. Also
mentioned was the lack of technical support. This point is corroborated by Bachnik (2003) in her book,
‘Roadblocks on the Information Highway’ where she writes at length about how in Japan, ‘faculty need to
do IT themselves’ citing a survey where 95 % of faculty responding to a survey saw ‘lack of technical
support staff” as a barrier to IT use. In fact, what support that does exist is generally related to hardware.
To date there had been no training provided at Z University to train teachers to use Powerpoint software,
much less on how to integrate the use of computers, the internet, etc. into the curriculum.

Bachnik discusses at length the lack of emphasis on pedagogy in discussions about IT use in Japanese
schools. Pedagogy is an area where higher education faculty are primarily left to their own devices. In my
interviews, I steered the discussion to this area and was interested to find that each professor had been
working in isolation, gradually implementing procedures and learning how to best use IT by trial and
error. Prof. Ikeda had been a bit more traditional in his approach, using Powerpoint and the computer to
aid in giving explanations. Prof. Shimizu, on the other hand, was not only using the internet to make his
lectures more interesting, but was also asking students to do research on their own, and then requiring
them to report their results back to him via email. The other teachers mentioned in the study who had not
been successful with IT, had mainly wanted to import the computer into a traditional teacher-centered
lecture-based class using Powerpoint or a computer display. This had not been successful because they felt
they were boring students. This highlights the fact that the use of IT imported into the traditional teacher-
centered curriculum does not necessarily lead to greater success. The better approach is to use the
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computer as one aspect of a multifaceted approach to teaching a class (Prof. Ikeda) or to take advantage of
the computer’s unique abilities and allow it to transform one’s way of teaching (Prof. Shimizu).

In addition to the lack of networked classrooms there seems to also be a lack of a understanding by
teachers and administrators of how computers can best be utilized to enhance the learning experiences of
students. Traditions are strong in Japan, and the mental model for university education at the
undergraduate level is with a teacher at the front of the class lecturing and students taking notes. From
discussions with both faculty and students, the benefits of multimedia instruction added to lectures are
appreciated by all that had experience with it. However, teachers who have not had this experience would
need to imagine the benefits, and then compare these to the costs of transforming their lecture notes into
Powerpoint slides. I am not sure they will feel inspired to make the change.

Regarding online distance education, my sense is that many Japanese teachers have difficulty imagining
using computers to teach in ways that stress student-centered methodologies, such as self-directed
research, and communication/collaboration online. There appears to be little knowledge of software like
Blackboard and Lotus notes that make communication and collaboration between class members possible.
Since the Japanese higher educational experience is strongly oriented towards face-to-face undergraduate
education, and particularly the extra-curricular experiences during the four years, it may be difficult for
many to feel much attraction for online distance education as it is currently envisioned. Online distance
education was mentioned as a possible way to reach older working people, but this professor’s idea was
to video record lectures and make them available on a class website, following the traditional teacher -
centered model.

Looking at culture, Hofstede (1997) performed an analysis of IBM survey data from 50 countries and
found that relative to Americans and British, Japanese were more ‘collectivist’ than ‘individualistic’ in
orientation. The image of students studying alone at home via the computer communicating directly with a
professor may seem overly individualistic and only appeal to a limited number of students. Currently,
distance education is provided by the national government via satellite to nearly 80,000 students in their
homes on television and radio broadcast, but many of these students are older students, in rural areas
studying for interest rather than a degree.

With a lack of push towards new educational directions utilizing computers from the top down, i.e. the
Ministry of Education or institutional management), and only isolated individuals working by trial and
error to develop innovative curriculum utilizing computers bottom up from within the teaching ranks, it is
easy to see why the pace of innovation has been slow in Japanese higher education. However, changes are
occurring in the external environment surrounding Japanese universities, which very well may stimulate
greater use of IT in higher education.

One change is the gradual move worldwide towards student-centered teaching methodologies, which are
well suited to online education. In addition, Japanese industry, long happy to hire ‘generalists’, is
increasingly demanding that job applicants be better prepared with tech related skills. In the past,
universities have functioned more as a sorting mechanism on entrance rather than providing substantive
education and training before exit. Japanese industry, however, may be moving away from lifetime
employment system where it makes more sense to retrain older workers than hire new ones that already
have the desired skills. Finally, demographic changes are making it necessary for schools to compete for
decreasing numbers of 18 year olds. After reaching a peak of 2.5 million 18 year olds in 1992, there has
been a steady decrease in numbers to an estimated 1.2 million 18 year olds in 2010 (Doyon 2001). The
Ministry of Education is looking at all these trends, and has decided to privatize its highly ranked national
universities, which is creating an even more competitive environment for universities struggling to fill
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classrooms. It might be that increased use of IT in the classroom will be seen as a way to attract students,
inspiring faculty to develop in this area or universities to promote development here.

CONCLUSION

At a policy level, all countries are struggling with the conflict between on one hand wanting to take
advantage of the power of new technologies to improve educational services, and on the other hand
preserve what is of value in traditional teaching methodologies. After a slow start, it seems likely that IT
use in Japanese universities will increase over the next decade. It would be interesting to explore further
what faculty and administrators view as the incentives and obstacles to greater use of technology in the
classroom, including the place that online distance education might play in Japanese higher education.
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ABSTRACT

The Dynamic Interactive Visualization Tool in teaching C (DIVTIC) was developed as an alternative
teaching approach, based on constructivist learning principles, and multimedia technologies. DIVTIC uses
multimedia and visual imagery to provide learners with a step-by-step representation of program
executions in the C language as a means to enhance their understanding. The study of DIVTIC in Chansilp
& Oliver (2002) and Chansilp & Oliver (2004) found that students made significant use of the tool and its
various elements as a support for their learning.

Data Structure is one of the core courses for students who major in computing as well as C programming
language. This course causes troubles to students because of its too abstract and complexity. This course is
about how to program efficiently by applying various types of appropriate abstract structures, for example,
linked list, stack, queue, tree, graph, etc. The promising result of DIVTIC signals that the concept of visual
imagery of DIVTIC would help students enhance their visualization in learning Data Structure.

Therefore, this paper describes the conceptual framework supporting the design of the Dynamic
Interactive Visualization Tool in teaching Data Structure (DIVTIDS). DIVTIDS was designed around
DIVTIC, constructivist principles, and collaborative and visualization learning strategies with use of the
Internet and the World Wide Web to support the learning of abstract structures. Furthermore, each kind of
structures will be represented graphically and animatedly along with the concept of DIVTIC.

INTRODUCTION

Data Structure is a core unit for every single student who studies in both computer science and computer
engineering. This unit aims students to develop algorithms or programs with appropriate structures to
produce the efficient process. The contents of the unit include the abstract data types, for example, linked
list, stack, queue, tree, and graph. Students should be able to apply these abstract data types to their
program to make it more efficient in terms of using the appropriate structure and reduce timing. Therefore,
not only the ability of programming is important for novices, but also the knowledge about applying
appropriate data structures to their programs is necessary for them.

Chansilp & Oliver (2002) and Chansilp & Oliver (2004) develop The Dynamic Interactive Visualization
Tool in teaching C (DIVTIC), an interactive learning tool for introductory programming. It was designed
to help students to learn programming through the provision of a raft of useful resources supported by a
tool to visualize and conceptualize programming constructs. A study of DIVTIC was implemented with
learners and data gathered to explore their levels of use of the various tools and their degree of acceptance
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of the tool as a support for learning. The results from the study demonstrated that students made
significant use of the tool and its various elements as a support for their learning. There was considerable
in that the animation tool being the element most used. The findings from the study also found that the
tool is a strong online support for the teaching of this subject and is an appropriate choice as learning
support.

The papers also mention that DIVTIC can help students to visualize the abstract of programming by
showing the following four sections simultaneously: the code section, the memory section, the monitor
section, and the message section. This visualization helps students in that they do not have to think of
these four parts imaginatively. This concept would be applied to teaching and learning Data Structure as
well as programming in C. However, before developing the visualization tool in teaching Data Structure,
the conceptual framework should be constructed to be appropriate to the nature of the course. Therefore,
this paper will focus on the concept of developing the Dynamic Interactive Visualization Tool in teaching
Data Structure (DIVTIDS).

LITERATURE REVIEW

Computer programming is an area that contains complex knowledge and abstract concepts that need
individual mental effort to learn and understand (Jehng and Chan, 1998). Learning computer programming
involves several cognitive abilities including syntactic knowledge, conceptual knowledge, and strategic
knowledge (Bayman and Mayer, 1988). Students in science majors, especially in the computing, need to
learn valid programming concepts during their introductory computing courses because these form a
strong background for more advanced programming courses in their university curriculum (Herrmann and
Popyack, 1994). Students’ problems are mostly based on the lack of conceptual understanding and mental
models (Soloway et al., 1981). Commands in a programming language are not the same as in the everyday
use of the English language and mathematics. Rather, they must be specific and follow exact rules of the
programming language so that they can be compiled and executed correctly. Novices need to be able to
visualize what is actually happening inside the computer memory when each statement of a program is
executed.

At the moment, much of the teaching is based on textbooks and this does not always work well. Kann et
al. (1997) suggest that the graphic representation of algorithms used in most textbooks are too abstract and
insufficient for learners to develop the logical thinking required in computer science courses. Many
students who finish introductory classes, are still weak in their understanding of basic concepts. Generally,
students differ in their ability to understand material that is very abstract and difficult to visualise. Kann et
al. (1997) claim that the graphic representation of algorithms used in most textbooks are abstract
visualizations and not sufficient for learners to develop logical thinking skills required in computer
science courses. Previous research has proposed ways to improve instructional materials and therefore
student outcomes. For example, instruction can incorporate a dynamic explanation tool to help students
visualise each step in program execution (Karsten and Kaparthi, 1998, Rowe and Thorburn, 1999,
Lischner, 2000). This provides an opportunity to investigate ways to enhance learning through the
informed use of contemporary graphics programs.

A frequently cited statistic is that “People generally remember 10 percent of what they read, 20 percent of
what they hear, 30 percent of what they see, and 50 percent of what they hear and see” (Treichler, 1967, p.
15). Therefore, as the media used in educational settings comes in many different forms and formats,
teachers need to understand the differences between media used in the classroom in order to select the
optimum type (Rose and Meyer, 2002). Newby et al. (1996) present 11 types of media and provide the
characteristics of each. These are presented in the following table (Table 1).
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Table 1: Media characteristics (Newby et al., 1996, p. 147)

Types of Media Visual Color Sound  Motion Interaction Tactile
Real objects and models . . °
Text (books, handouts) ° °

Visuals (pictures, photos, drawing, charts, graphs) ° °

Display boards (chalk, bulletin, multipurpose) ° °

Overhead transparencies ° °

Slides and filmstrips ° ° °

Audio (tape, disc) °

Video and film (tape, disc) ° ° ° °

Television (live) ° ° ° °

Computer software . . . ° .

Multimedia ° ° ° ° °

In addition, Najjar (1996) suggests that information must be put into the most appropriate medium for
learning to be most effective. For example, information should be presented as follows:

Assembly Instructions should be in textual format with supportive pictures;

Procedural Information should be in the form of explanatory text with diagrams or animation;
Problem-solving Information should be presented with animation and explanatory verbal narration;
Recognition and Spatial Information should be presented with pictures;

Small amounts of verbal information should be presented with sound; and

Story details should be presented on video with soundtrack or textual format with supportive
illustrations.

With emerging technologies, there are many ways to improve instructional materials and to help
instructors and students improve the teaching and learning environment. This paper describes a conceptual
framework to develop an instructional model using the most recent developments in technology as a
means to enhance student learning Data Structure.

THE CONCEPTUAL FRAMEWORK FOR DIVTIDS

The conceptual framework for the Dynamic Interactive Visualization Tool in teaching Data Structure
(DIVTIDS) is comprised of three major parts: form, content, and learning strategy. DIVTIDS is modeled
as a multimedia-based learning resource to support visualization in teaching Data Structure.

The form of DIVTIDS was designed to take advantage of three main aspects of contemporary

technologies:

e Web-based instruction: Web-based instruction has an advantage over the traditional face-to-face
instruction because it is easier to update, more accessible, more flexible, and less costly (Brooks,
1997). Thus, DIVTIDS was planned to use Web-based instruction as a form to deliver course
materials via the Internet.

e Interactivity: DIVTIDS was planned to use Flash as the major software platform to develop high
levels of interactivity and feedback to support learning.

e Modularity: DIVTIDS is planned to include five modules based on the course material at Nakorn
Pathom Rajabhat University (NPRU) including linked list, stack, queue, tree, and graph. Each module
will show students each step of program execution. A marker would be used to animate each line
throughout all the segments of each line of the program. The control buttons will be included in each
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module. Students can interact with by clicking on the control buttons including Stop, Pause,
Backward, and Forward buttons. This feature will enable students to access to any point of the
program.

The content of DIVTIDS was planned to comprise six components:

Algorithm-based in C programming language: The content was planned by using C programming
language in teaching and learning Data Structure based on the requirement at NPRU. DIVTIDS was
planned to provide students with visual representations of all the major algorithms in the course and
for each algorithm that would:

- show the computational process phase by phase;

- show the graphical representation, input process, output process, and decision making

process;

- provide explanations of each step; and

- provide the students with ability to control the process, to pause, go back, go forward;
Virtual computer: DIVTIDS was planned to include as a virtual computer which could display an
imitation of a computer monitor for displaying an output and an imitation of the graphical
representation of the abstract data structures for displaying how the variables and their values were
kept when students run an animation;
Syntax presentation: DIVTIDS was also planned to provide a dialogue box to display each animation
source code with a marker that ran through all segments of each line. This feature would allow
students to look at the syntax, variable or keyword, and its explanation;
Explanations: Some explanations were planned to incorporate with each animation a display of the
meaning of each syntax, variable, or keyword when the marker ran past at any particular stage;
Examples: Each module was planned to include three to four examples ranging from easy to difficult
levels. This would benefit students with different learning abilities and motivate students with higher
abilities to try more difficult problems; and
References: DIVTIDS was planned to include references as supplementary resource for students.

The DIVTIDS system planned to employ five learning strategies:

Interactive/Feedback: DIVTIDS was planned to provide interactive and immediate feedback which
would encourage students to be active learners;

Visual Representation: DIVTIDS was planned to use visual representation to help students understand
programming concepts better by visualizing what is happening at each stage of the programming
process;

Forward/Backward Control: DIVTIDS was planned to include a control menu for students to use
while they were watching the animation. This control menu would work in the same way as a video
controller and was comprised of Play, Step-Backward, Step-Forward, Stop/Pause, Go to the End, and
Go to the Beginning buttons. This feature would allow students the ability to control the animation
process. It also would enable students to pause and think before watching a further step of the
animation and this would provide an opportunity for students to become active learners.

Learning from a Computer: Once the DIVTIDS system was installed onto the student’s own computer
hard disk, students could run the animation section regardless of the Internet connection.

Supporting Normal Classroom Learning: DIVTIDS was planned to contain with all necessary
elements needed to support normal classroom activity. But students could also use the DIVTIC system
outside classroom at any time of the day, at their own pace.

FUNCTIONALITY OF DIVTIDS

62



DIVTIDS was planned to contain six sections and the relationship between DIVTIDS characteristics,
forms of learning activity, and its contributions are shown in Table 2.
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Table 2: The relationship between DIVTIDS characteristics, forms of learning activity, and its contributions

DIVTIDS Characteristic

Intended Student Use

Contribution to Learning

Syllabus/Lecture Notes: This was planned to
be a set of course materials and relevant
information. To assist in the knowledge
construction process it was planned to allow
students to manage their own time and
construct their own knowledge.

Browsing, exploring, or inquiring
when needed during trimester
Preparing for lecture by
downloading and printing notes
ahead of time

Support of self-regulated activity
Support for learner inquiry

Animated Examples: This was planned to be a
set of animation examples which students
could interact with by clicking on the control
buttons at anytime. The animations would
show students each step of program execution.
A marker would be used to animate each line
throughout all the segments of each lines of the
program.

Browsing, exploring, or inquiring
when needed during trimester
Interacting with the animation
process

Observing the code at run time

Support of self-regulated activity
Provision of feedback

Support for knowledge
acquisition

Support for higher-order thinking
Provision of multiple
perspectives

Scaffold for learning

Support for learner inquiry
Support for learner exploration
Modeling of expert performance

WebBoard: This was planned to provide
opportunities for students to communicate with
their peers. This feature was planned to
encourage individuals to share and change
their ideas leading to an opportunity to
discover, analyze, synthesize, and evaluate
each other’s thoughts. It was intended that
students could post their questions and receive
answers via the use of this feature.

Browsing, exploring, or inquiring
when needed during trimester
Seeking information

Supporting peers

Provision of collaborative
opportunities

Provision of feedback
Provision of multiple
perspectives

Support for knowledge sharing
Articulation of idea

Self-Evaluation: It was planned to comprise of
a set of multiple-choice questions which would
cover all topics. It was also planned to provide
a dynamic feedback window for students when
they clicked on an answer.

Testing understanding when
needed
Knowledge acquisition

Support of self-regulated activity
Provision of feedback

Scaffold for learning

Support for learner exploration
Articulation of idea

FAQ Pool: This was planned to be a
knowledge-based pool that contains frequently
asked questions (FAQs). This feature was
intended to provide students with easy access
to some common questions which peers have
asked and their answers.

Finding common frequently asked
questions
Seeking responses to problems

Support for learner exploration
Support for learner inquiry
Expansion of knowledge base
Scaffold for learning

Modeling of expert performance

References & Links: This would be a kind of
information pool, which would assist students
in constructing their own knowledge by
searching for relevant references on the server
and the World Wide Web.

Browsing, exploring, or inquiring
when needed during trimester
Investigating syntax and
algorithms

Expansion of knowledge base
Provision of multiple
perspectives

Support for learner inquiry

THE DESIGN AND DEVELOPMENT OF DIVTIDS

The design of DIVTIDS was based on the learning principles necessary for successful programming
learning. The instruction is planned to design as a Web-based application using the Internet as a delivery
medium. The essential elements needed for computer programming are Student centred, Interaction,
Linking syntax and semantics, and Strong visual orientation.
This form of learning setting needs to be designed around a framework comprising learning tasks, learning
supports, and learning resources. Methods of visualization, collaboration, constructivism, and student-
centred learning are used to explore how the design can benefit teaching and learning in introductory
computer programming. DIVTIDS was designed to be more visually explicit than the existing systems
(e.g., (Rowe and Thorburn, 1999)). DIVTIDS shows phrases in each line and employs a combination of
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complementary tools that encourage students to be active learners. To ensure that the students’ use of
DIVTIDS was consistent, a weekly task was designed. Students were to be given a weekly task to
complete in the laboratory which would require them to log into the DIVTIDS system to explore how a
program would run and to produce its output. Students would do this by selecting and playing the relevant
animation for the task.

As the Animated Examples section is the most important section, there is a need to describe its features in
more detail. The animations will show students each step of program execution. A marker will be used to
animate each line throughout all the segments of each line of the program. Animation examples will be
divided into three different levels of difficulty: (a) easy and short animations, (b) average difficulty
animations, and (c) long and complex animations. The dynamic illustration of DIVTIDS was planned to
conform to Rowe and Thorburn’s (1999) contention that illustrations should be made clear to students to
assist them to feel comfortable about writing programs. There are four panels in each animated example
including C Source Code, Message Board, Monitor Output, and Graphical Representation panels (see
Figure 1).

Figure 1: Panels of animated example in DIVTIDS
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Figure 2: Panels of animated example in DIVTIC

These are different from DIVTIC which is composed of C Source Code, Message Board, Monitor Output,
and Memory Mapping panels (see Figure 2). This change is the result of the different of students’
experience. Students studying programming in C are first year students which are novices. They have no
idea about the memory usage of different variable types, so the Memory Mapping panel could help them
in terms of memory visualization which is quite difficult to understand for novices. The Data Structure
course is for second year students who have some experience in programming. They had ideas about the
memory usage, so the panel of the Memory Mapping is not necessary for them anymore. However, the
obstacle they faced is the visualization of the abstract structures. Therefore, the Graphical Representation
panel was added instead.

The characteristic of each panel (Figure 3) is described as follows:
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Figure 5: An example of four panels of animated example in DIVTIDS

SUMMARY AND CONCLUSIONS

This paper describes the conceptual framework supporting the design of the Dynamic Interactive
Visualization Tool in teaching Data Structure (DIVTIDS). DIVTIDS was designed around DIVTIC,
constructivist principles, and collaborative and visualization learning strategies with use of the Internet
and the World Wide Web to support the learning of abstract structures. Disparately from DIVTIC which is
suitable from novices, the design of DIVTIDS has been evolved to suit to the experience learners and the
contents of Data Structure by graphically and animatedly representing each kind of abstract data
structures.
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ABSTRACT

When visiting a Web site by using a vulnerable browser, a serious system security breach may occur.

This paper will first try to inform the community of such incidents. The exploitation occurs after a special
code has been implanted into the page and is subsequently accessed by a web browser. The main concern
to us is the unauthorized alteration of our web pages. The effect of an infected web page of this nature, is
often the loss of credibility and reputation with our users. WIC can be used to detect unauthorized changes
to web pages. WIC is a detection tool that runs on the web server. It detects changes to web pages made
in a selected time span. When a change is detected, WIC provides an incident report and can recover to a
known state, by uploading and replacing the faulty page with the original one.

INTRODUCTION

Nowadays, the Internet has become part of our lives. The World Wide Web has brought a lot of security-
unaware users like us into remote access technology (Gollmann, 1999). On our desks, we now have
computers connected to the Internet. We use browsers to search for information, much like using a library,
but in a much shorter time frame. Most organizations, agencies and companies create web sites to
advertise and educate. Educational institutions also use web sites to provide information, utilizing a wide
range of communications. Experience provides us with the knowledge that enables us to set up faster,
cheaper and simpler connections. A vulnerable network may appear invulnerable for a long period of time,
but when an attack is made, the vulnerabilities are soon evident. Examples of hacking and web page
defacement are common and regular. For example, in August 1996, United States Department of Justice
web-site was hacked and defaced (Hacked: DOJ, 1996) and in January 2001, government Web sites in the
United Kingdom, Australia and United States were defaced (Leyden, 2001), and again in December 2003,
thirteen NASA Web sites were defaced. Many things that seem impossible can and do happen.

When a web-site is defaced, its Web page is changed. Browser vulnerabilities causing high security risks
are commonly reported. McWilliams (2002,para.2) stated that ‘By coaxing IE users to view a web page
containing the special code, an attacker can silently force Windows 98, Windows 2000, or Windows XP
users to run a malicious program of the attacker’s choice’. What if the ‘attacker’s choice’ is a program
containing a virus, spyware or a backdoor? It has also been shown in a Laboratory that special codes can
cause hard disks to be formatted without user consent. There are numerous problems with browsers. A
search for IE vulnerabilities at securiteam.com returns 27 reports. It is simple to recognize that defaced
web pages can cause loss of confidentiality. It is also obvious that embedded malicious code can also
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cause our reputation to diminish due to adverse effects, such as viruses being transferred to our users’
hardware.

The problem is that securing a web site, free of vulnerabilities is an extremely difficult task.
Unfortunately, all browsers are open to some form of vulnerability. When a security solution is
found for one problem, another security risk has developed. Imagine what would happen if our
students visited our web site and a specially crafted code (malicious in intent), had been inserted
into the page by an attacker, causing hard disks to be erased or infecting all their PCs with a
virus. Since many respectable web sites have been hacked and defaced (Gaudin, 2003), it might
be presumed that an unauthorized entry into our web sites may not be as difficult as we imagine.
We should, therefore, be prepared for such an event. One means of protection is to make
periodical checks to determine if our web pages have been altered, and create the necessary
incident reports ensuring that the Web Administrator is made aware of such occurrences. With
this knowledge the administrator could then repair or replace the damaged files, and maintain a
high standard of system integrity. One available tool to aid in these processes is WIC.

THE ENGINE

We will examine the means of web page integrity checking. According to good security practice,
the verifier should not be located on the web server holding the web pages to be monitored.
Consequently, we create a validation server. Both administrators, and users, can setup and
manage their requirements via the web. This necessitates that not only will the validation server
verify web pages on the web server, but it will also validate itself. WIC supports a login page for
both administrator and end-user as shown in Figure 1.

WIC Login Page

| WIC Admin Login Page
| WIC Account Login Page

Figure 1: Login Page

Administrators can login via WIC Administrator Login Page and users can login by selecting
WIC Account Login Page. At login, the server will display the relevant login page, and will
validate the signature of the web page specified by using MD5 (Kaero, 1999). If it is an initial
setup, the MDS5 value will be stored in the database. Subsequent checkings will be validated
against this entry. This entry will be checked periodically and if it has been changed, action will
be taken corresponding to the users requirements. Figure 2 shows available actions.
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Set up checking properties

[ Fip upload

Ftp host

User name

Password

Dir

|~ Web upload

Web link

User name

Password

Dir

[» Email alert

Email address

Iss @localhost

Msg

[u R hacked:

[ Sms alert

Cellphone num

Msg

Submit Change |

Figure 2: Action when Web page is changed

ADMINISTRATOR MODE
WIC allows many administrators to be defined, however, only one, the first entry, will be classified as the
main administrator. The main administrator can add other WIC administrators by adding WIC

administrators and can add users by adding accounts. The main administrator can also backup and restore
the WIC system. (See Figure 3).

Welcome to Web Integrity Check

Monday, 27 September 2004, 06:26:48

More Info

admin: ad -->Logout

Home

Backup WIC System

Add Account

Contact Account

Add WIC Admin

Restore WIC System

Edit Account

Contact WIC admin

Edit WIC Admin

Display Admin Log

Display Account Log

WIC Admin Manual

Display WIC log

Figure 3: Administrator Menu

Every action the administrator performs is logged and can be displayed (see Figure 4). The administrator
can also view other users’ logs. The administrator can contact other administrators (Contact WIC admin)
and any user (Contact Account). This is performed via e-mail generated by WIC. The primary difference

between the main administrator and the other administrators is the ability to backup and restore the WIC

program. No secondary administrator has this privilege, however, they are able to backup and restore the

database.
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"} Web Integrity Check: WIC Admin Main - Mozilla . i

% File Edit View Go Bookmarks Tools Window Help

=1

-
Back Forward

ﬁ,»@»

http:/Nocalhost/wic/admin_display_admin_log.php?page=1&mode=&acct_user=ad&ac J Search .

- 4} Home | ‘4§ Bookmarks ([ Linux [ Search Engine (0SS Community [§0SS Softwares [§NECTEC fOther fLinuxTLE

‘@ £ Web Integrity Check: WIC Admin... |

1 Monday, 27 September 2004, 06:27:54 127.0.0.1 Display admin log: main admin ad
2 Monday, 27 September 2004, 06:27:48 127.0.0.1 Display admin log: main admin ad
a3 Monday, 27 September 2004, 06:27:25 127.0.0.1 Display admin log: main admin ad
4 Monday, 27 September 2004, 06:25:57 127.0.0.1 Login

5 Monday, 27 September 2004, 06:25:00 localhost WIC server is up

5} Monday, 27 September 2004, 06:24:10 127.0.0.1 Logout

7 Monday, 27 September 2004, 06:23:20 127.0.0.1 Login

8 Sunday, 19 September 2004, 08:30:00 localhost WIC server is up

9 Sunday, 19 September 2004, 08:25:00 localhost WIC server is up

10 Sunday, 19 September 2004, 08:20:00 localhost WIC server is up

G E 2 ED |

=]
| -

Figure 4: Administrator Log

ACCOUNT MODE

The administrator needs to create accounts prior to use. After an account is created, the user for that
account can login and setup their checking requirements. After logging in, the user can perform many
tasks (see Figure 5). Examples include changing account information, adding and deleting links
designated for checking, enabling and disabling checks, displaying the activity log, setting actions for the
server to take after a web page has been compromised, setting check schedules (see Figure 6) and
contacting administrator by sending e-mail.

Welcome to Web Integrity Check

Monday, 27 September 2004, 06:33:51 More Info Link checking: Disabled acct: ss -->Logout
Main [ Add Links [ Delete Links | Enable Checking Contact WIC Admin

Edit Account

Figure 5: User Menu

Display Account Log

Set Check Property

Set Check Time

Account Manual
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Figure 6: Set Check Time

Clear Data | Submit Data |

DISCUSSION

WIC operates by comparing the signature of the whole web page. Before altering the page, checking
should be disabled and when finished, the operator should ensure that checking is re-enabled. WIC, at this
stage, does not yet incorporate the ability to check specific sections of a web page. Some pages containing
dynamic content such as date, time and banner changes cannot be verified by WIC due to this inability.

CONCLUSION

Changing a Web page by an attacker may result in serious unimaginable consequence. WIC is a tool to
detect such unauthorized change as early as possible and can report and help to recover the attack
automatically when the incident occurs.
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Abstract

The primary challenge facing colleges and universities in Africa and elsewhere is pressure to maintain
quality and remain competitive in the face of resource constraints. Institutions are faced with limited
public subsidies and tuition revenue. The small resources available are mismanaged. Consequently,
institutions have entered into an aggressive pursuit of new revenue streams and governance of the scarce
resources to achieve higher returns of outputs from the value inputs. Both public and private institutions
have begum to see that diversifying their economic base is sound policy for all economic and political
conditions (Breneman, 2002: Clark, 2002).

The paper examines new revenue creating efforts. These efforts fall into eight general domains (Hearn
2004). It also attempts to examine their application to the University of Dar es Salaam (UDSM). The
examination starts in 1994 when UDSM adopted a Corporate Strategic Plan through the Institutional
Transformation Programme. Furthermore, the paper examines governance issues to determine the extent
to which UDSM has acquired resources to the best use. The impacts of governance strategies at UDSM
are evident. UDSM has registered annual savings of more than 36% on campus cleaning and landscaping.
In regard to catering services UDSM has registered annual savings of more than 106%.

INTRODUCTION

During the last 20 years African universities have come under increasing pressure to cope with the rapidly
increasing student numbers. Meanwhile, the unit resource provided by government has shrunk drastically.
Universities elsewhere especially, in the Commonwealth (Lund, 1999) and USA (Hearn, 2003)
experienced the same fate. Many university leaders are caught in a quandary. They are hobbled up by
government on issues of resource acquisition and mobilization.

Caught in the middle of a worldwide economic recession and competing demands, governments have
reduced financial support for universities. A case in point is Tanzania which is experiencing rapid
changes in the national economy as a result of globalization. The flow of resources to UDSM from the
government has been reduced to a trickle. Over and above, UDSM faces a new challenge. UDSM
relationship with the government has changed. For slightly over three decades UDSM was the sole
higher-level manpower training institution. Currently, it has become one among many sharing with others
public funds from the government. UDSM is receiving a smaller share than it used to in the past.

Reacting to the dramatic swings in the economy in the recent years and worrying that the present fiscal
constraints may be long-lasting, universities and colleges have begun to see that diversifying their
economic base and initiating cost-cutting measures is a sound undertaking for economic and political
reasons (UDSM, 1994; Breneman, 2002; Clerk, 2002; Hearn, 2004).

This paper charts-out new revenue diversification domains as synthesized by Hearn (2004). It examines
how the University of Dar es Salaam has addressed those domains within the Tanzanian context. The
paper further scrutinizes governance issues with regard to income generation and cost-cutting measures
employed at the University of Dar es Salaam. In discussing respective diversification revenue
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streams/domains, the paper has also attempted to map out challenges in improving and enhancing
financial diversification and governance at the University of Dar es Salaam.

NEW REVENUE STREAMS

Hearn (2004) identifies eight domains of revenue-seeking efforts. These are:

(1) Instructional initiatives;

(i1) Research and analysis initiatives;

(iii) Pricing initiatives;

(iv) Reforms in financial decision-making and management;

W) Human resource initiatives;

(vi) Franchising, licensing, sponsorship, and partnering arrangements with third parties;
(vii)  Initiatives in auxiliary enterprises, facilities, and real estate;

(viii)  Development office initiatives;

Hearn (2004) points out that the above generic domains are not mutually excusive. He surmises that it is
sometimes difficult to separate cost savings from revenue generation. However, Hearn argues that the
typologies provide a useful framework for considering revenue-generating activities. The generic
domains are explained hereunder.

Instructional initiatives: in regard to this generic domain, institutions target new markets of learners,
focusing on people seeking non degree, pre- and post baccalaureate certification as well as those seeking
degrees. Often, instructional initiatives require significant new investment on the front end, signaling a
need for careful examination of likely financial and non financial costs and returns. New offerings are
delivered through for-profit subsidiaries or partnerships with corporations, governments, and other
institutions. Ideally, such partnerships can leverage a university’s name and existing course content with
minimal expenditure of time, money, and credibility — all without endangering the exclusivity of the
institution’s own degrees.

Research and analysis initiatives: many universities reorganize their research and analysis capabilities
in pursuit of revenues. Many too, have developed technology-transfer offices to improve chance for such
financial returns from ideas developed on campus. Among the other approaches adopted by various
institutions are creating on-campus incubator units to nurture start-up firms, entering “‘e-commerce” (the
selling of goods and services electronically), and developing fee-for-service offerings. Overall, the results
of these new efforts are usually mixed.

Pricing initiatives: a growing number of institutions provide discounts on tuition for students with
certain desired characteristics to generate a students body providing more revenue overall. In addition,
institutions are increasingly “unbundling” their fees into separate areas and allowing students to choose
which services to purchase. The user-fee approach has made pricing and costing more transparent to
consumers and, in many cases, has allowed institutions to increase their revenues. Many institutions are
also differentiating their standard tuition in various ways, including, by a student’s major area, course
load, degree level, and program year; by a course’s home department; by class size or facility usage; and
by an instructor’s degree level and rank.

Reforms in financial decision-making and management: institutions have pursued improved returns
on their liquid assets through participating in non-traditional investments (e.g. options markets) as well as
large investment pools with lower administrative costs. To create faculty-level incentives for the pursuit
of new revenues (and the reduction of costs), some institutions have implemented decentralized budgeting
systems, which treat each organizational unit as a quasi-independent financial entity responsible for its
own revenues and losses.
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Human-resource initiatives: some institutions are deploying human resources in new ways to improve
revenues. For example, some have refined compensation and promotion processes to provide more
explicit incentives for faculty revenue-generating activities. Institutions can also tighten rules and
regulations concerning individual consulting by faculty.

Franchising, licensing, sponsorship, and partnering arrangements with third parties: collaboration
in institutional activities with externally based partners can provide new revenues. Institutions often
outsource bookstore and dining facilities, and increasingly universities outsource other operations as well.
In addition, institutions are allowing other parties to use their resources, such as the expertise of faculty
members or the athletic logo, in exchange for additional revenue.

Initiatives in auxiliary enterprises, facilities, and real estate: in some but assuredly not all cases,
revenues generated by auxiliary units such as hospitals, athletics departments, bookstores, dining facilities,
and hotels exceed costs. Classrooms, residence halls, recreational areas, and undeveloped land are assets
that can ideally provide additional revenue for institutions. In recent years, this arena has been a hotbed of
new ideas. For example, many campuses have initiated debit-card programs that are convenient for
students, attractive to merchants, and lucrative for institutions.

Development-office initiatives: most institutions in the United States are aggressively expanding efforts
to bring in donations from alumni, private individuals, foundations, and charitable organizations. Efforts
in the public institutions especially, have grown in recent years, as have efforts to attract funding from
other nations.

In pursuit of new revenue, the generation of new net returns is the ultimate goal of any revenue-
diversification effort, not simply the generation of new revenue. Potential returns can be of non-financial
as well as financial and can come in the short or long term.

ASSESSMENT OF NEW REVENUE STREAMS AT THE UNIVERSITY OF DAR ES
SALAAM

UDSM attempts at new revenue-seeking efforts are manifested in the Corporate Strategic Plan approved
by Council in 1994. The Plan is implemented through the Institutional Transformation Programme (ITP)
and coordinated since April 2002 by the Directorate of Planning and Development (DPD). Before then,
coordination was done by the Programme Management Unit, the precursor to the DPD.

The Institutional Transformation Programme calls for alternative sources of funding for UDSM apart from
its traditional sources like government subvention and tuition fees. It challenges the UDSM to review its
mission, objectives as well as its legal and social status in order to address the financial shortfall in
carrying-out her academic mission (UDSM, 1994). In the efforts to implement the UDSM Institutional
Transformation Programme, a study on cost-cutting and income generation measures was initiated in
April 1994. The study was carried out by a six-member committee, which submitted its first and final
report in 1995 and June 1998 respectively (UDSM, 1995). Implementation of some of the
recommendations of the committee on cost-cutting and income generation measures begun in 1995,

Following on the footsteps of the study on cost cutting and income generation, the University Council

organized a brainstorming session in October 1997 to discuss ways of additional sources of funding to
UDSM. One of the major recommendations was a call for the establishment of a think tank unit to liaise
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with different departments with respect to follow-up and implementation of the findings in the report on
cost-cutting and income generation measures.

As a result of that call the office of Income Generation Unit (IGU) was established in February 1998 to
coordinate income generation and cost cutting measures. Since June 2004 IGU has been transformed into
a Directorate of Investments and Resource Mobilization (DIRM). Let us at this juncture survey the
generic revenue domains and their application at UDSM.

Instructional Initiatives

The Institutional Transformation Programme awakened UDSM to the challenges ahead. UDSM realized

that revenues from government sponsored core academic programmes remained constant or grew

insignificantly. This brought threats to UDSM with respect to the financial resilience of the core
programming. It also threatened institutional confidence. Furthermore, it became evident that new
providers, new markets and new technologies are changing the grounds on which institutions make
academic decisions. The entry of the private universities in higher education in Tanzania changed the
market players in the equation of academic providers in the country. UDSM responded to external threats
aggressively by targeting new markets. A case in point are, admitting private students in the regular
programmes, initiating evening programmes for corporate learners and professional enhancement learners
and pre-university learners. Other programmes in the instructional arena initiatives include:

(a) Establishment of a Centre for Continuing Education (CCE) in November 2001. The centre
coordinates short courses and non-degree courses.

(b) Establishment of UDSM Entrepreneurship Centre (UDEC) in 2001. The centre provides and
coordinates non-degree business courses and facilitates entrepreneurial courses in various
disciplines.

(c) Establishment of the African Virtual University-Learning Centre (AVU-LC) in 2002. The centre
caters for candidates who are unable to participate in residential training and those who need an
international flavour of a degree award. As from 2003 the UDSM AVU-LC is the Lead Partner
University (LPU) within the African Virtual University (AVU) network for the award of the
Computer Science degree in collaboration with RMIT of Australia. In this arrangement, UDSM
will by 2005 have the capacity to up-link programmes to the Universities in the AVU network.

(d) Establishment of evening degree programmes in the Department of Mathematics (starting from
1999), Faculty of Commerce and Management (starting from 2001) for undergraduate degrees
(e.g. BBA) as well as Executive MBA, and in the prospective College of Engineering and
Technology (pCET) for postgraduate diploma and master’s degree (starting from 2002).

(e) Plans for establishment of Faculty of Informatics and Virtual Education in 2004/2005 to cater for
the rich market in Information and Communication Technology (ICT).

® The University Computing Centre (UCC) Limited since 1995 has been providing ICT courses in-
house and outside the University community. To-date UCC Ltd. has established branches in Dar-
es-Salaam city, Arusha, Dodoma and Mwanza and there are plans to open another one in Mbeya.

There are faculties that are yet to take-up the opportune initiatives like creation of short courses for CCE
delivery, evening degree courses/programmes and development of teaching-ware for ICT distance
learning delivery. Deliberate policies and incentives would be required in this direction.

Research and Analysis Initiatives

This is an important area addressing one of the outputs of the core terms of reference of a university. At

UDSM, the following have been done:

(a) In 1999, UDSM adopted a university wide research policy that require UDSM staff doing research
to pay an institutional fee of 8% of the gross research grant to cover administrative costs and
infrastructure use. Institutional fees that come under frame agreement such as SIDA/SAREC,
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etc., have always adhered to the 8% payment. The challenge still remains to individual research
grants to follow suit.

(b) In April 2004 UDSM management appointed a team of experts from within its academic members
of staff to study and examine the possibilities of having a technology transfer office to overseer
the output of research and trade. The University has lost about three known research outputs to
Kenya and Netherlands universities, which were patented in those countries for lack of clear
policy on treatment of research outputs. This is an area of challenge for UDSM to address. More
challenges include, issues of incubators and spin-off concepts. An attempt in this direction has
been made by pCET in 2002. In that year pCET in collaboration with Gatsby Trust (Tanzania)
Limited developed an incubator project for small and medium size enterprises (SMEs) in Kibaha
(Cost region), Lushoto (Tanga region), Morogoro and Zanzibar. In April 2004, the Carnegie
Corporation of New York has also supported certain aspects of pCET facilitation mobility project.

Pricing Initiatives

The University of Dar es Salaam is a public funded University. The bulk of overhead costs like staff
emoluments are fully paid for by the government. Any additional student within the acceptable staff-
student ratio entails and involves additional costs associated with direct student costs in teaching,
laboratory and practical fieldwork. At UDSM, despite the increase in numbers the overhead costs
remained the same. This made it possible for the University to lower its student fees to levels that many
Tanzanian can afford. In 2003/2004, this strategy attracted about 1,200/= private paying students.
However, there is a fallback in payment of fees. It is in the same year that government sponsorship for the
first year students was reduced from 3,500 to 2,500 students. The fees were structured and priced
according to the programmes to be offered. The number of first year government sponsored students has
remained the same for 2004/2005. One expects the number to remain the same 2005/2006.

The Higher Education Student’s Loans Board Act, 2004, provides for any Tanzanian student to enroll in

any university of their choice without concern of whether they study in a public or private University

(URT, 2004). However, with the Student’s Loans Board Act in place more efforts by UDSM will be

required in respect to:

(a) Maintain the steam of the on-going exercise of determination of student unit costs to be done
jointly with the Ministry of Science, Technology and Higher Education (MSTHE). Different
programmes need to be spearheaded and accomplished so as to provide more financial flexibility
and autonomy to universities.

(b) Intensify marketing of UDSM programmes and strategically set flexible pricing mechanisms by
course load, programme year, course’s home department, class size or facility usage, and by an
instructor’s degree level and rank. All these would depend on market research responses.

Reforms in Financial Decision-making and Management

In line with the ITP a number of financial and management reforms have been undertaken by UDSM to

improve delivery of services in teaching, research and services to the Tanzanian society. These include:

(a) Implementation of the vision of new organizational structures that are possible within the current
University of Dar es Salaam Act No. 12, 1970. The following structures have been created and
established:

University Consultancy Bureau (UCB), June 1993;

University College of Lands and Architectural Studies (UCLAS), July 1996;

Directorate of Research and Publication (DRP), May 1999;

UDSM Entrepreneurship Centre (UDEC), November2001;

Centre for Continuing Education (CCE), November 2001;

Directorate of Planning and Development (DPD), April 2002;
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. Directorate of Undergraduate Studies (DUS), December 2003;
. Directorate of Student Services (DSS), January 2004;
° Directorate of Investments and Resource Mobilization (DIRM), June 2004;

(b)  Enhancement of strategic planning culture which is monitored bi-annually.

(¢)  Clustering of Faculties, Institutes and Centres into Campus Colleges. Cases in point are the
prospective College of Engineering and Technology (pCET) in December 2001 and the Muhimbili
University College of Health Sciences (MUCHSs) in 2003/2004.

(d)  Establishment of zonal and regional matriculation centres in Mwanza, Dodoma, Arusha, Mbeya and
Zanzibar.

(e)  Establishment of the UDSM level external finance administration unit (EFAU), computerization of
financial management information system (FMIS) and adopting the SCALA system to cater for all
financial information requirements. Also, attainment of a revised and improved University
Financial Regulations handbook.

(f)  Development and implementation of the Academic Register Information System (ARIS). ARIS has
successfully been used by pCET in students’ fees and accommodation rent collections.

(g) Diversification of sources of funds by establishing the Directorate of Investments and Resource
Mobilization (DIRM).

(h)  Rationalization of services and staff retrenchment. This has resulted in the reduction of delivery of
municipal and support services to the University of Dar es Salaam as well as providing some
revenues in other ventures.

Rationalization of Services

Some of the rationalized services like the students’ cafeterias (3 cafeterias with about each 320 sitting
capacity) and one staff canteen have realized net earnings of Tshs. 110.4 million per year. This was after
retrenching staff in June 2000. In the past the cafeterias and canteen were run by UDSM. The cafeterias
and canteen required an average annual subsidy of Tshs. 104.5 million per year, which increasingly
became very difficult to control and was prone to cheating. The private operators who took over the
cafeterias in September 2000 pay for all costs of service provision including utilities. Moreover, they also
pay rental lease fees of Tshs 5.9 million to the UDSM per year. Therefore, the total revenue available to
UDSM after rationalization of catering services in real terms starting September 2000 to September 2002 is
on average about Tshs. 110.4 million per year. This earns financial savings of 106%.

Earnings from private catering services at Mabibo, Kijitonyama and Ubungo hotels are not included in the
above equation. Neither are the earnings from the Kiswabhili Building eating place. These services came
into effect after the rationalization exercise as a result of expanded student enrolment. These facilities have
earned UDSM Tshs. 11.9 million per year.

In the process of rationalization, Cafeteria Number 3 (commonly known as Yombo Cafeteria) was found to
be underutilized and was closed. Instead, the building has been converted into three lecture rooms and one
computer laboratory. The new facility currently accommodates 608 and 100 students and computers
respectively. The complex has also provided an additional 17 staff offices.

Other areas of rationalization include, an insurance agency created in August 1998 and a central pool
transport system in January 2000. The former was established as a means of cost cutting but also to
provide confidence and insurance to cover UDSM and its communities’ properties. It was also set up to
provide net income earnings to UDSM. The transport pool was established to cater for the UDSM
activities on a hire basis at cost price. The pool started with 3 four-wheel drive vehicles. Currently, the
pool boasts with 11 four-wheel drive vehicles. Another cost-cutting exercise was the establishment of the
University Students Accommodation Bureau (USAB) in August 2000 in order to meet accommodation
challenges. USAB operates as an agency of the UDSM.
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The Research Flats and the Photographic Unit have been refurbished and have been brought back to life as
income generation entities. The total income generated by the units in DIRM for past six years is Tshs.
0.5037 billion per year. Altogether, the units have performed admirably as demonstrated in Figure 1.
Revenue in the Bursar’s office includes tuition fees, lease fees, and miscellaneous incomes.
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Figure 1: Revenue to DIRM and Bursar’s offices from 1998/99 to 2003/04 Period.

Retrenchment of Staff

The exercise of retrenching staff brought savings in the form of reduced costs to UDSM in terms of staff
welfare like annual leave, medical bills and overtime charges. In the years 1994, 1996, 2000 and 2002,
UDSM retrenched 25, 604, 343 and 12 staff respectively in municipal services such as estates department,
cafeteria and canteen, halls of students’ residence, cleaning, landscaping and messenger services. Except
for the management of student halls, municipal services had been contracted out to third party operators.
Management of students halls is entrusted to a UDSM agency namely, UDSM Student Accommodation
Bureau. The Bureau has financial autonomy subject to UDSM financial regulations.

Substantial financial savings have been made in cleaning and landscaping services. The quality of the
services has improved too. For 2000/2001, 2001/2002 and 2002/2003 cleaning services for students’ halls
and academic buildings have registered financial savings of 87 million, 93 million and 146 Tshs. million
respectively. Cleaning services are provided through a competitive tendering system that regulates the
market prices naturally. There has not been any significant increase in the pricing of the services provided
by the operators. Records show that in 2000/2001 the total sum was Tshs. 191.9 million, 2001/2002 it was
Tshs. 185.9 million, and in 2002/2003 it was Tshs. 195.2 million. The financial saving in this respect is
36.3%. This is demonstrated in Figure 2.
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Figure 2: Financial Saving in Cleaning and Landscaping Services from 2000/01 to 2002/03

Human Resource Initiatives

The University Consultancy Bureau (UCB) has been employing human resource to provide consulting
activities to make revenue. The UCB has developed a consultancy policy to the effect that registered
consultancy work would be counted in considering a faculty member for promotion. The individual
consultant earns 75% of the net consultancy fee after deductions of direct cost. This is only true for
UDSM Main Campus faculty. In regard to UCLAS and the Institute of Resource Assessment the
percentage for the consultancy is 60%. In other words, UDSM receives revenues from consultancy
ranging from 25% to 40% of the consultancy fee. It is a moot point whether this is adequate to cover
overhead costs.

Plans are underway to refine existing compensation and promotion procedures. This would entail and
involve provision of incentive to faculty members for revenue generating activities including securing of
research funds. There is potential for incremental change over the longer term in salary and promotion
systems. After all, as pointed by Hearn (1999) research and publication were far less valued in university
salary and promotion systems before the 1970s than they are now.

Franchising, Licensing, Sponsorship, and Partnering Arrangements with Third parties

Partnering arrangements featured prominently during the East Africa Inter-Universities sports and games
held in December 2003 at the UDSM. These featured in catering, transport, play grounds, shops and
accommodation. Companies like Wazo Portland Cement, Coca-Cola, Celtel and Vodacom sponsored
certain events.

In the area of licensing with third parties an attempt has made to license some of the technologies
developed by the Institute of Production Innovation (IPI). Currently, the IPI is known as Technology
Development and Transfer Centre (TDTC).

The technology in question is the amalgam retort technology used in processing gold for small miners.
The technology was licensed in 1996 to a Dar es Salaam based company. Also, in 1997 the IPI licensed
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palm oil processing technology to the Small Industries Development Organization (SIDO) in Mbeya
Region. Income from both organizations has not been forthcoming for lack of national framework
enforcement mechanisms on intellectual property rights.

Likewise, in 1995 the Faculty of Engineering acquired two Professorial Research Chairs. One is from the
Tanzania Electrical Company Limited (TANESCO) and Tanzania Petroleum Development Company
(TPDC) for energy and environment chair. Also, the Faculty secured a telecommunications chair with the
Tanzania Telecommunication Company Limited (TTCL). UDSM is yet to attempt franchising with third
parties.

Initiatives in Auxiliary Enterprises, Facilities, and Real Estates
Initiatives in auxiliary enterprises

On this score, UDSM has established two private companies. UDSM is currently working on a future
campus smart card enterprise in partnership with third party investors. Hereunder are some illustrations in
this category.

e In July 1996, the Dar es Salaam University Press (DUP) Limited was established to carry out
activities in publishing, printing and bookshop.

e InJanuary 2001, UDSM established the University Computing Centre (UCC) Limited. UCC Ltd. is
in-charge of delivery of information and communication technology (ICT) within UDSM and the
public. The UCC Ltd. is a reputable centre of excellence in Sub-Sahara Africa with top-notch
expertise in network management, software development, training in ICT courses, computer
maintenance and consultancy.

e Introduction of ‘chip-based’ multi-purpose smart card for students and staff. Similar attempts have
successfully been done by a number of reputable universities like Florida State University and
Thames Valley University (Luhanga and Mbwette, 2002). The smart city hardware and software for
basic smart card production have already been procured. Implementation of the smart campus card
came into effect in 2002 with students’ identity cards. Efforts are underway to cover staff and other
business communities in the country.

Initiatives in best use of facilities

UDSM has a number of facilities including, sports play ground, swimming pool, hospital, cafeterias,
canteens, classrooms, unoccupied or under-utilized buildings, halls of residence and hostels, filling station,
and the Silversand Hotel. The motto has been maximum utilization of the facilities by leasing same to
third party users in short or long term depending on availability. For example, halls of residence, hostels,
theatres and classrooms are available for short-term lease during the long vacation from June to
September.

Certain services are somewhat sensitive. Medical care is a case in point. Staff and students usually enjoy
free medical care. The challenge is really how to improve the UDSM Health Centre (UHC) services so
that it can attract other potential clients. Nicklin (1996) and TRS Rulling (2003) surmise that cost
increase, insurance limitations and growing corporate competition have limited the success of university
hospitals. Because of this a number of institutions have merged their hospitals with other providers.
UDSM could look into this possibility in order to improve the UHC services. Meanwhile, the
Miscellaneous Amendment of the National Health Fund Act, 2002 calls for cost sharing between
employers and employees. This is a major policy shift at national level. For purposes of this discussion it
is also a major challenge to UDSM.

Initiatives in real estates
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Third party investment in real estate in UDSM lands has been quite successful. However, more efforts are
required to achieve the intended vision of UDSM in inviting interested investors in all lands earmarked for
investments. Issues of investment addressed so far include:

<> In July 1997, the University adopted a land use master plan that demarcated lands for commercial
use by third party investors. The land use policy was further reviewed in March 2001 in order to
safeguard UDSM lands but at same time provide a conducive investment climate. The land that is
earmarked for investment and safeguarded is along Sam Nujoma road. It is only 17.5% (195
acres) of UDSM land.

<> In 1999, the University entered into a contract with Hill Park Limited to rehabilitate and upgrade
the kiosk shop formerly managed by the Faculty of Commerce and Management into a
supermarket. The contract also included upgrading the staff canteen into a restaurant and bar.

<> In May 2001, UDSM convened an International Investment Forum at the Sheraton Hotel (now
Royal Palm Hotel) in Dar es Salaam to inform the national and international community of the
investment potential and prospects that exist at the UDSM.

X In May 2003, UDSM signed a Memorandum of Understanding (MoU) with a Botswana based
investor to develop 40 hectares land for a shopping mall, conference, hotel, office park, residential
apartments, and a game park costing US Dollars 82.5 million. Construction is expected to start in
October, 2004.

<> In July 2003, UDSM signed a Memorandum of Understanding with La Casa Investment Limited
based in Tanzania for the development of students’ hostel costing US Dollars 10 million.

<> GAPCO (T) Limited has shown interest to develop a modern school to be co-managed with
UDSM Faculty of Education. It is estimated to cost US Dollar 13 million.

Development Office Initiatives

UDSM has since 1993 established a PMU office, which in April 2002 was transformed into a Directorate
of Planning and Development (DPD). DPD is responsible for planning and coordinating donor funded
programmes, and development initiatives. Several donor countries namely, Sweden, Norway and Finland
and donor organizations like Carnegie Corporation of New York, Rockefeller Foundation and DFID have
been working with UDSM.

In accordance with the University of Dar es Salaam Act, 1970 a Convocation Office was established to
coordinate alumni activities. UDSM has buoyant alumni which unfortunately has not been forthcoming in
contributing to their Alma Mater. UDSM therefore, need to work hard to change the mindset of own
alumni and to build a self-sustaining development effort.

CONCLUSION

It should be noted that each college or university faces a distinctive context in shaping its choices. There
is not one best approach for institutions seeking new revenue sources. Local condition must be central to
institutional decision-making (including mission, students, faculty members and staff, curriculum, as well
as the immediate economic, political, technological, and social situations facing the institution). Based on
the experience of the UDSM, any new revenue-seeking initiative should meet the criteria of the
institutional mission, cultural, strategic substantive quality, financial prospects, market understanding, risk
tolerance and organizational sustainability. The importance of individuals should not be overlooked in
making investment decisions. Success in revenue seeking depends in talented and ambitious people.
Furthermore, UDSM experience demonstrates the importance of senior management to set up appropriate
financial, professional, and personal incentive to stimulate energy and commitment of faculty and staff.
Guidance and leadership of senior management is crucial in entrepreneurial initiative. Senior
management must be responsive to ethical legal and technological changes. Government investment in
higher education is supremely important. It is altogether impossible for an institution of higher learning to
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function through own generated revenue. The cherished status of UDSM as a public institution of higher
learning will continue to depend on government funding.

Unlike businesses, universities cannot acquire and drop product lines with financial returns in mind.
Unreflective movement towards diversified revenue streams can corrode commitments to established and
valued institutions’ cultures, identities, and missions. The offering of degrees online, for example,
involves the “brand” of the institution in a very fundamental way. In those circumstances institutional
leaders should ask: “Is this effort truly core to who we are and who we want to be? Is this a legacy I wish
to leave as a leader”? At its worst, the pursuit of new revenues can be mindless and dispiriting. It is
essential that institutional leaders help fashion a path that coheres and motivates. Ideas for new revenue
streams may be promising in a business sense but threatening in a cultural and organizational sense and
perhaps a disservice to the public. The best choice may be to walk away. When promising ideas are also
inspired and inspiring, however, wisdom may lie in moving forward.
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Abstract: China is undergoing a major transformation following such events as entry to the WTO and
Olympic Games selection for 2008. This is not only having an impact on the physical landscape and
economic growth of the country but also is leading to reforms in many areas including education.
Recently new guidelines for overseas educational institutions working within China have been introduced
which support the collaboration of universities and set a framework for quality and effective governance.
This paper will outline new opportunities and directions for overseas universities working with Chinese
universities on international and commercial projects. In particular the experience of Edith Cowan
University in developing Sino-Australian Higher Education Collaboration projects will be outlined.
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INTRODUCTION

Demand for an international education from an English speaking country has always been strong in China.
Increasing numbers of students have traveled overseas to countries in Europe, North America and
Australia to undertake their undergraduate and graduate study. While some of these students have been
funded by government scholarships the vast majority are full fee paying students using personal or loan
funds for support. In the main, theses students were recruited via education agents and subagents working
with overseas universities. This is now changing as Chinese universities identify opportunities for
articulation programs with overseas universities and delivery of joint international degrees within China.

Previously, foreign university collaboration with Chinese universities has focused largely on mutual
research and cultural exchange arrangements on a not for profit basis. More recently some of the
universities identified the opportunity to develop foundation and articulation programs with overseas
universities as well as offering overseas degrees within China. This change has also received support from
provincial and central Education ministries.

Like many other Australian universities Edith Cowan University has developed strong links with a
number of key universities in China for the delivery of programs in China and international articulation
programs from students wishing to study part of their degree at ECU in Australia or with partner
institutions in other countries. The opportunities, challenges and benefits will be outlined based on the
author’s experience in establishing and managing such programs.

CHINESE ECONOMIC REFORM

It is impossible to consider higher education reform in China without reflecting on the comprehensive
economic reform that is taking place since 1979 as China moves towards a market economy with socialist
characteristics. The dramatic reorientation has led to reforms in many areas of society including
education. In 1979 Deng Xiaoping positioned China for rising prosperity and stability by opening the
economy to global influences and by adopting the four modernisations for Chinese future: Agriculture,
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Industry, Defence and Science and Technology. Much has been written on this reform. Wireman (2003)
in a speech summarised the impact of this reform by providing the following examples:

The opening of the five Free Economic Zones along the East Coast;

The market economics resulting in 20 years of uninterrupted seven to ten percent annual growth;
Rising income stimulating more purchasing power for consumer goods;

Increased tax revenues providing over US$400 Billion reserves by 2003;

Ranked second in the world for Foreign Direct Investments with US$800 billion either in current or future
commitments;

Domestic and Foreign tourism growing rapidly to be number five in the world to attract foreign tourists;
Smooth transition of sovereignty over Hong Kong in 1997 and Macao in 1999;

Entry to the World Trade Organisation in December 2001 opening export and import markets to enhance
growth;

Selection to host the 2008 Olympics in Beijing and the 2010 World Expo in Shanghai will bring new
opportunities for economic and cultural growth and opportunity to showcase the progress made;

Over 300 million people have moved from poverty to middle income purchasing power.

The aim is to quadruple China’s GDP by the year 2020 and to achieve a GDP of US$440 million in ten
years, a level equal to Japan.

In addition to these accomplishments it is noted that China now leads the world in the number of mobile
phones with 150 million and over 60 million use the internet. Over one million private cars have been
sold in China demonstrating the increased purchasing power of Chinese particularly on the eastern coast.
Unfortunately not all are benefiting from the economic success and there is a need to focus on the literacy,
educational and income levels of the 800 million Chinese in the west. This is a major focus of government
policy which is now developing strategies to deal with this challenge. For example nine year compulsory
education has been the focus of the Ninth and Tenth Five year Plan for Education in an attempt to
eliminate illiteracy among people under 45 and to improve the overall educational level and life quality
for Chinese people.

The above economic and social success could not have been possible without significant reform of the
education system at primary, secondary and higher education levels. It is against this background of
economic system reform that the reconstruction of Chinese Higher Education has been staged.

CHINESE HIGHER EDUCATION REFORM

Quang Lianqing (1996) , Director of the Higher Education Institute of China and ex Vice President Fudan
University provided an excellent overview of the China’s higher education under reform which forms the
basis of much of this section. In addition a good source of the developments in higher education in China
can be found in the book by Ruth Hayhoe (1999) which focuses on the higher education in for the 100
years from 1895 to 1995. More recent reform efforts in higher education can be found in a variety of
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articles including Min Weifang (2001) and recent press release from the Chinese Education Minister Zhou
Ji (August 2004) on current status of reform in higher education and future directions.

Anyone visiting universities in China such as Hunan University would realise that education has been an
endeavour for several thousand years but the focus was on ancient Chinese and Classics. Western style
higher education in China did not occur unit the end of the nineteenth century with the establishment of
Tianjin, Jiaotong and Peking Universities in the 1890s. China rapidly developed a system of colleges and
universities in the twentieth century many of them established by Europeans and American missionaries
following models from the west. In 1949 when the People’s Republic of China was founded there were
only 117 000 college students and 207 institutions of higher education in China with over 40% located in
the 6 largest cities.

After 1949 all the universities were nationalised and in 1952 the institutions were reorganised along
Soviet/European lines with focus on specialist training to meet the needs of a developing society. By
1993 there were 1075 universities and colleges in the nation with enrolments of over 2 million. The many
institutions were administered by a variety of governments at local, provincial and central level resulting
in confusion and overlapping responsibilities. In addition with central government administration and
control there was little opportunity for the universities and colleges to be innovative and improve the
quality of education delivery to meet the changing needs of society.

With the economic reforms agenda outlined by Premier Deng Xiaoping in 1979 came the need for the
education system to reform to meet the new challenges. Strategies for reform were outlined in the five
year Education Plans. One of the major reforms undertaken was to expand the higher education system to
provide for greater opportunity for students to undertake professional training to meet the needs of the
market economy. From 1990 to 2000 the range and scope of professional training at universities was
enhanced and at the same time the number of graduating students increased substantially particularly at
higher degree level. The Ninth Five year plan from 1996-2000 emphasised the need to strengthen its basic
education, boost higher education, improve the quality of education and continue education reform. In
particular the State Education Commission urged colleges and universities to share resources, “Project
211” was established which provided US$1.2 billion to prepare the key 100 higher education institutions
for the twenty first century, amalgamation of institutions was initiated and student fees were introduced
CBIN(1996). By 2000 there were more than 12 million students in 1 200 universities and almost 700
adult education institutions which matched the projections given in the education plans. In addition 612
institutions have been merged into 250 larger institutions. The change from elite to mass education in
such short time reflects the Chinese government’s belief in the importance of education to drive continued
economic growth.

The joining of the WTO community with its vibrant economy and appeal for foreign investment
reinforced the need for professional training of people who understand international economics, who
speak foreign languages and who are sophisticated about business and political practices in other parts of
the world. The Tenth Five Year Education Plan covering the period 2001-2005 continues the focus of the
previous plan with greater emphasis on internationalisation of education and foreign investment in
education within China. In August 2004 at an Education Forum for Asia 2004 Education Minister Zhou Ji
confirmed that China had witnessed great progress after more than 20 years of development. In particular
he noted the following achievements:

Enforcement of the nine-year compulsory education nationwide ;

Approximately 92% had received nine-year education by 2003 and illiterate rate of adults has reduced to
less then 5%;
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China’s primary and secondary schools now have 201 million students and the rathe of China’s universal
education was in a leading position among developing countries;

The annual enrolment of new students entering higher education institutions increased to more than 4.2
million in 2004 with more than 20 million students on campus;

China has signed agreements on mutual recognition of higher education qualifications recognition with
UK, Germany, France, Australia and New Zealand since 2002;

Despite the significant increase in numbers studying in higher education institutions in China the demand
still exceeds supply. The Minister indicated that more effort will made to improve rural education, train
teachers for vocational education, support private run schools and enhance international educational
cooperation and exchanges in the future.

A significant number of initiatives within and external to the higher education institutions are:

1. Changing the funding pattern for higher institutions to include alternate funding sources such as
student tuition fees , non government organisation. Foreigners and overseas Chinese;

Reforming the administration of higher education to provide for more autonomy;

Raising the efficiency of institutions;

Establishing private higher education institutions within guidelines established by government;
Reforming the internal administration of higher education institutions;

Reforming the enrolment system;

Reforming the system of job assignment for graduates, and

Providing opportunities for entrepreneurial activity including international linkages with overseas
higher education institutions for benefit of students, staff and the institutions.

e A

It is the last area of international collaboration that is the focus of this paper however the overall context
of reform in the broader economy and higher education sector needs to be taken into account.

NEW OPPORTUNITIES FOR COLLABORATION IN HIGHER EDUCATION

Prior to the reforms outlined above foreign university collaboration with Chinese universities was
restricted to cultural exchange of students and staff on a non profit basis. These links are useful in
providing opportunity for research collaboration, bilateral government exchange and student
scholarships. These programs have been particularly effective in particular for top US and UK based
universities to attract academically able graduate students and staff for study in their country. This
continues today but numbers have been relatively small.

However during this time most foreign universities from western based countries relied on student
recruitment agents to recruit private Chinese students to study at their university. While there were strict
controls by Chinese government on the licensing of agents there have always been problems with the
proliferation of subagents, sale of licences and the practice of charging students for processing of visas. In
addition there have been difficulties with fraudulent documents and difficulty in determine the suitability
of students for study in an overseas country.

The alternative was for universities to deliver their programs within China usually in conjunction with a
private college. While this practice has continued there are a number of concerns expressed by Chinese
education authorities at provincial and Central level with the proliferation of programs with little or no
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clear quality assurance In addition universities from outside China have expressed concern at the
difficulties in transferring money from China as well as the risk in relying on agents and subagents for
recruitment of students and involvement with their offshore activities in China. In many cases this has led
to reputation problems and financial disaster for the foreign university where agents or partner in China
have provided programs of questionable quality or failed to transfer funds to the university in acceptable
time frames.

With the recent reforms, the associated government guidelines and the increasing interest by Chinese
government universities to supplement their income there have been an increasing number of new
opportunities and directions for bilateral university collaboration that provide alternative opportunities for
foreign universities.

With limited funding for higher education from central government there is real enthusiasm for academic
collaboration between Chinese and foreign universities. The hope is that the new programs and pathways
can enhance quality, provide wider range of academic and professional programs, raise standards to
international level and ease the demand being placed on the university sector. There are now many
programs that have been established with institutions in China with Australian universities making up
25% of the total according to recent Chinese Ministry of Education data. Due to the rapid increase in
approved programs the Chinese Ministry of Education has established guidelines for the approval and
delivery of a range of higher education programs in China to ensure quality and to protect the student’s
interests. As recently as July, 2004 a new set of guidelines have been released which ensure the controlled
expansion program that are delivered in China by Foreign universities or in association with Chinese
higher education institutions.

The programs involving foreign higher education institutions vary greatly with new opportunities being
initiated by either the local or foreign higher education institution. It is the authors experience that
Chinese universities which are part of the “Project 211 are becoming more proactive in identifying
programs that fit their needs rather then reacting to proposals from the foreign universities.

A range of new collaboration programs that Edith Cowan has been involved in are provided below.

Articulation Programs for Quota and Non Quota students

Articulation pathways have become increasingly popular in the last few years. Such programs involve the
Foreign university recognising for advanced standing the study undertaken in China with a higher
education provider. Such programs at undergraduate level are commonly called “1+3”, “2+2” etc
indicating the number of post secondary years studied in China before going overseas. The programs have
become attractive to Higher Education Institutions in China for non quota students who fail to meet the
entry to a top Chinese university or who wish to study overseas. The students are usually selected on
their academic ability, English levels and financial ability to fund their overseas study.

Edith Cowan University has established articulation programs with primarily “211” universities such as
Nanjing University which are ranked highly in China and have a reputation for quality.. The students
undertake the same syllabus as the quota students for their study in China and are taught by the same
Chinese University staff. In addition the students are provided with additional English. Edith Cowan
University assists with the promotion of the program and recruitment in conjunction with an approved
recruitment agent. The agent works closely with the Chinese University in providing the necessary
support for the students and frequently is involved in recruitment as well as providing assistance to
students applying for visas. Once the students have obtained their visa and have left for offshore the agent
continues to provide support for the student and parents. In many cases the initial link between the
universities has been facilitated by the contacts of the agent in both the Chinese and Foreign university.
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From observation it appears that the best model for such articulation arrangements is for the two
universities to have direct agreement in terms of the academic program and for each of the universities to
have an agreement with a good quality licensed Chinese agent who can provide the necessary support to
both the universities and the students. Frequently the Chinese university concerned provides an office for
the staff of the agent on campus who provide administrative and student support. In order to be successful
there is a need for the universities concerned and the agent to have developed a strong relationship of trust
and mutual support for the program.

The benefits of such programs are obvious as they provide an opportunity for students in China to save
money on tuition fees, to improve their English and to have a link with both a Chinese and overseas
university. The benefit to the Foreign University is that the quality of students can be monitored over the
time of their study in China and planning can be undertaken in preparation for the anticipated flow of
students. The Chinese university benefits through additional income revenue and the opportunity to
develop strong international links with overseas universities with benefits in other areas such as teaching
and research.

Australian universities have been quick to identify the advantages of such arrangements and most are
involved in a variety of such programs. The 1+3 model which provides a foundation course for entry to
university study in Australia is particularly popular with many programs being offered in China by both
private and government institutions. This includes institutions from outside China delivering such
programs with the approval of the Chinese authorities.

The most popular articulation programs are focussed on Business and IT but there are now more programs
being established in other disciplines including the sciences, engineering and communication.

The Ministry of Education in China is aware of the development of these programs and sees the need to
monitor the approval and quality of such programs in order to protect the students who need assurance that
their studies in China will provide a pathway to degree overseas. As a result the Ministry of Education has
provided “Interim Provisions for Chinese-Foreign Cooperation in Running Schools” which covers not
only the delivery of Foreign programs in China but more broadly the promotion of education in China and
collaboration in Education. CERNET (2004). The Chinese universities are aware of the regulations and
particularly the top “211” universities are very careful to make sure they have the necessary approvals at
both the provincial and central government level to deliver such programs.

While the discussion above has focussed on undergraduate articulation programs there is now interest in
similar arrangements for postgraduate study where part of the coursework Master is undertaken at a
Chinese university. In addition there is growing interest by Chinese universities to deliver programs in
China for three year diploma students who wish to prepare for entry to offshore Master programs.

Another interesting trend is for top ranked universities, particularly “211” universities, to allow their quota
students to study overseas for one or more years on a fee paying basis. While numbers of students are
likely not to be as great as the non quota programs, this form of articulation provides an opportunity for
top quality students to study abroad and in some cases obtain two degrees in same time based on mutual
recognition by both institutions of each others programs for advanced standing. The opportunity of
students obtaining two degrees from both the local and overseas university is seen as an attractive option
which will enhance employment prospects. The advantage for the foreign university is that the students
will study in a wider range of disciplines. There are also advantages in developing stronger relationship in
teaching and research with the two institutions concerned such as visiting staff. Issues related to
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scholarships for study abroad for top students and for foreign students to study in China are usually
discussed in relation to this new development.

Foreign University Joint Programs offered in China.

The delivery of foreign university programs in China is not new but has in the past been problematic.
Major concerns with such programs include difficulties in delivery of program equivalent to that offered
in home country, viability of programs due to English entry requirements and the transfer of income from
China to home country. Some universities from Australia and other western countries have found it very
difficult to successfully run programs in China and have in many cases have closed down programs
following financial loss, quality related issues or change in regulations. Some universities followed
delivery models used on other countries in South East Asia and established links with private colleges to
deliver programs resulting in issues such as the quality of teaching staff and the lack of attractiveness of
the program to Chinese students.

Data published by the Australian Vice-Chancellor’s Committee (AVCC) in May 2003 list 157 offshore
bachelor or Master programs in China undertaken by Australian universities. At the same time only 72
foreign programs in total were approved by the Ministry of Education with the others relying on approval
at municipal, provincial and local government level.

The data showed that 27 Australian universities had current offshore programs in China (excluding Hong
Kong SAR) suggesting China as a major site of offshore activity for a large majority of Australia’s
universities. Offshore programs in China represent 13 percent of all reported current offshore activity by
AVCC members. Fifty-three percent of Australian joint programs in China are offered by 3 universities--
Charles Stuart, Southern Queensland, and Victoria. By level, 50 percent of programs are at the master’s
level, 29 percent at the bachelor’s level, with the remainder a mixture of postgraduate and undergraduate
certificates, diplomas, foundation courses, and English-language provision. By subject, approximately 60
percent of provision is in the broad area of business and management, with IT, law, and education the
other prominent disciplines.

As a result of many of the issues related to delivery of unapproved joint programs with private providers
the Chinese government, while wishing to encourage the establishment of private higher education
institutions and foreign university programs in China, established guidelines which protect the Chinese
students and at the same time benefit the foreign institutions. The interim guidelines released in July 2004
provide the opportunity for collaboration between Foreign universities and Chinese Higher Education
Institutions in the delivery of Foreign University Programs in China. As part of the provisions there is a
need for Foreign and Chinese University to gain approval from the Ministry of Education to deliver
foreign joint venture education programs. In June this year the Chinese Ministry of Education released the
latest list of currently approved Chinese / foreign joint venture education programs. This list sees Australia
as the most prolific foreign provider in this area; responsible for the delivery of 48 of the total 164
approved programs.

All programs on this list are at Bachelor's level or higher. A brief profile of the Australian programs being
delivered indicates the following:

Location: 30% + Beijing
Subject: 50% + Accounting, Business & Management
Level: 70% + Masters.
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Edith Cowan University (ECU) has taken a conservative approach to the delivery of its programs offshore
in China. Currently the university in delivering Masters programs in Business, IT and Education with
higher education institutions in China which have been approved by the Chinese Authorities. In the case
of the Masters program in Business the program is delivered as an International degree in bilingual mode.
The university has established clear policies and guidelines to maintain the quality of the program. These
policies recently gained a commendation from the Australian University Quality Agency audit of the
university AUQA (2004)

The introduction of the Master of Information Technology in conjunction with the Graduate School,
Chinese Academy of Sciences (GSCAS) has taken a different approach. In this case the program is seen
as strategic in that is being delivered in conjunction with an institution of high reputation in Beijing with
same entry requirements as program in Australia. The program involves both units from GSCAS and
ECU and involves teaching staff from both institutions. The students that have been targeted are part time
fee paying Master students who prefer to undertake a coursework Master degree rather than a Chinese
Research Degree. By including coursework from the GSCAS research Master program students have a
pathway to either complete the GSCAS degree or the ECU award. The program can be completed entirely
in China and involves a mixture of online coursework, local tutors and ECU intensive lectures face to face
delivered in English. The program is approved by the Ministry of Education which includes both the
duration of the program and maximum number of students that can be enrolled. The greatest difficulty
with such a program is the English Entry requirements. Meeting an IELTS score of 6.5 or equivalent has
been difficulty and has involved intensive English preparation prior to and during program. Of the original
number who expressed interest only 10% have met the entry requirements. While it would be easier to
attract larger numbers if the program was offered in bilingual mode it is the fact that the program is the
same as the highly rated program offered in Australia that is the main attraction for the program in China.

Human Resource Staff Development

Increasingly, Chinese universities see a need for their staff to gain international experience. Some
universities require their academic staff to undertake professional development at an overseas university to
be eligible for promotion. Funding for such activity is provided by government or more commonly by the
university concerned. Many universities in China, and in particular the “211” universities, have the
resources and desire to send their staff overseas for short course of for more extensive time to upgrade
skills, develop collaborative research Edith Cowan University is exploring these opportunities with a
number of universities in China particularly where the institution is seeking long term collaboration in a
range of other areas such as course delivery and research.

CONCLUSION

As indicated earlier, with the support of government, the Chinese Higher Education system is undertaking
major reform at a rapid pace. Like institutions elsewhere the Chinese institutions not only see the need for
internationalisation but also the benefits in terms of income generation and recognition at the global level.
While the government has allowed and encouraged this development it has established policies and
guidelines to protect both the Chinese citizens and the institutions from unacceptable practices and low
quality programs. With the increasing demand for education outstripping supply and the
acknowledgement and recognition of Foreign providers by Chinese Ministry Education there is an
excellent opportunity for Australian Higher Education Institutions to establish long term relationships
with Chinese Higher Education partners.

While there will be challenges relating to developing and sustaining long term relationships, cultural and
language issues and changing government approval processes the benefits far outweigh the risks. Edith
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Cowan University has identified the opportunities and is established key strategic links in China for
mutual benefit for both the short and long term onshore and offshore.
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ABSTRACT

The pragmatism of globalization of knowledge has generated an over optimism around the globe. It is
being projected through out the globe, as an impetus having no alternative. It is being regarded
substantively as the growing interdependence and interconnectedness of the world that is the part of the
logic of modernity. It is expected to create unprecedented new opportunities for sustainable development.
But in fact globalization poses a great challenge to the sustainability of higher education in developing
countries. This paper examines the effect of free marketism in higher education of India and Thailand. It
highlights the problems of higher education in the long run and short run. The methodology adopted in
this study is primarily qualitative and interpretive in nature and attempts to capture the social dynamics
that form the sustainability issue in higher education It examines the prospects of higher education and
fate of the society in the emerging new economic order of the new millennium.. It argues that the present
educational system thrives on educational dualism and promotes that type of professionalism in
developing countries which is very conservative and myopic. It ensures individual success at the cost
social welfare. This paper makes out a case for having a sustainable higher education system which will
promote neo professionalism and value-based education in order to have a knowledge-based society for
developing countries.

1.0 INTRODUCTION

Globalization is a global economic movement of economic integration. Its impact has become all
pervasive. All sectors of developing countries seem to be vibrating with economic buoyancy. It has
generated an atmosphere of over optimism of instant economic growth. There is expansion of trade,
investment, market, and increase in GNP, productivity, per capita income, profit, efficiency, salary etc.
Life styles of metro people in developing countries have become more attractive, comfortable and
fashionable than ever before. Premature replication of features of the industrially advanced countries are
observed with developing countries. The new reform process pursues economic growth to the best of its
ability until it is distracted by other issues like education, health and environment. It adopts the rhetoric of
all these issues pretty easily. But, with the conservatism at its core, it only tries to adapt to these
considerations without giving up its basic goal. It puts over emphasis on economic efficiency and modern
urban sector at the cost of the larger society. Economic reforms tend to aggravate and exaggerate the
inequality created by economic growth. There is upward trend of growth of the economy without
involving the majority of the population or reflecting their needs and requirements.' Economic growth in
many developing countries is partly superficial, based on borrowed money and technology, with no inner
dynamism generated by indigenous technological capacity One must always remember one simple thing
that the salvation of the developing economy lies only in the transformation and revitalization of its
peoples’ economy, which is possible through human capital formation, which makes the role of the state
inescapable. But the developing countries, relegating the state to the background, are heading towards a
techno-economic fragile transformation but not towards the prosperity of people or social transformation
that they need. With the euphoria of globalization and ‘high-tech civilization’, the concern for the people
or social development is dismissed as an obsession of egalitarian romantics. It discriminates between those
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equipped to seize its benefits and opportunities and those limited by their education, location and assets.
The counter point of urban triumph is rural decline. * There is hyper growth of the tertiary sector, in which
education constitutes the major component. Both first generation and second generation reforms overlook
various social objectives such as education, health, social development, gender inequality, regional
imbalances etc. It rather runs counter to these objectives by resorting willy nilly to the trickledownism. It
tends to negate and neglect the priorities of the society at large. The free market policy is extended to all
sectors including health and education, under the justification of higher efficiency, economic viability and
pragmatism of sustainability.

1.1 HIGHER EDUCATION IN THAILAND

Thailand has been a soft state always. The government’s prudent and passive role has become a tribute
to lasseize faire policy. Trade and Business in Thailand have reveled in the atmosphere of ‘free-for-all’
;and this reveling has contributed to the strength of the current economic boom. * In order to maintain
this boom complete reorganization of educational administration and management in the country is
warranted urgently. The report of the taskforce convened by the World Bank and UNESCO says that
higher education promotes meritocratic civil society and values in order build a pluralistic accountable
democracy. It helps in human capital formation of the country. Higher education is never a luxury for any
country. It is very much critical to and indispensable for the competitive strength of the country.
Education is considered as the most important factor in building human capability in order to enhance the
capacity and competitiveness of any country. The economic vulnerability has underlined the urgent need
for reforms in the educational system because it is realized that the weak human resource base has been
the major factor behind economic slowdown in developing countries. Therefore, effective mobilization of
resources and investments in education, allocation of budget and budget management are essential for the
success of educational reform.

In accordance with the requirements of section 81 of the new constitution of 1997, the first National
Education Act of Thailand was promulgated and came into effect on 20th August 1999 to serve as the
master legislation on education. The new system of educational quality assurance in Thailand has been
introduced to ensure the improvement of educational quality and standards of the learners. Both internal
and external quality assurance have to be implemented in an increasing the number of basic and higher
educational institutions in the country. Transition rates in Higher Education in Thailand are shown in the
following table(1.1) during 1997-2002

Table: 1.1
Transition rates in Higher Education in Thailand 1997-2002(%o)

Level of education 1997 1998 | 1999 | 2000 2001 2002
Higher education* 92.8 81.8 | 759 |75.0 80.2 91.9
Diploma 55.9 50.7 |146.1 [49.2 43.4 43.6
Undergraduate 36.9 31.1 |29.8 |25.8 36.8 48.2

*excluding new entrants in open universities
Source : ONEC, Thailand Education Statistics Report 1996-2000,Thailand Education data 2001
and Bureau of Educational Research and Development
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As mandated by section 33 of the National education Act, 1999,a 15-year national educational plan was
prepared by ONEC and authorized for implementation by the council of ministers in June 2002.1t serves
as a long-term strategic plan to ensure harmonization of the efforts for educational reforms throughout
Thailand and also the framework for formulating the development plans pertaining to basic education
,vocational education, higher education as well as religion, art and culture. The enrolment of students in
higher education of Thailand is represented in the following table 1.2. The total enrolment in higher
education in Thailand has substantially grown under the globalized regime.

Table: 1.2

Enrolment of Students in Higher Education of Thailand 1997-2002
Level of education | 1999 2000 2001 2002
Diploma 455080 470002 462187 439363
Undergraduates 1099219 1232215 1294561 1371058
Certificates 2864 2615 2324 2138
Master degree 83936 89818 108055 108774
Doctorate 2348 3190 5080 5120
Total 1643447 1797840 | 1872207 | 1926453

Source: ONEC, Thailand Education Statistics Report 1996-2000, Thailand Education data 2001
and Bureau of Educational Research and Development, Bangkok

It is seen from tablel.3 that the average years of educational attainment of Thai population has been
increasing more in the era of globalization.

Table 1.3

Average years of Educational Attainment of Thai population 1999-2003
Age Group | 1999 2000 | 2001 2002 2003
15 & above | 7.1 7.2 7.4 7.6 7.8
15-21 9.4 9.5 9.6 9.7 9.8
15-59 7.7 7.8 7.7 7.8 7.9
60 & over | 3.5 3.6 3.7 3.8 3.9

Source: Bureau of Educational Research and Development, Bangkok

Recently the Thai Government has taken appropriate steps for quality improvement in higher education.
The Royal Decree of Thailand had established the public office for National Education Standards and
Quality Assessment (ONESQA). The main goal of ONESQA is the achievement of educational reforms
mandated by the national educational Actl of 999.

ONESQA has identified the following six strategies:

Encouragement of educational institutions for adoption of internal quality assurance
Dissemination of information regarding the importance of quality assurance
Development of efficient system for external assessment of educational institutions
Synthesizing the outcomes of external quality assessment

Development of lead resource persons for quality assurance

Net working of institutions and individuals inside and outside the country

A e

99



ONESQA , in order to achieve its mission, has identified the following policy guidelines:

e Emphasis on educational quality and efficiency in functioning of academic institutions

Flexibility in functioning :independence, integrity ,responsibility and accountability for an

effective check and balance

Promotion of educational institutions for their development to the highest potentiality

Establishing an information system for linking all agencies/stake holders concerned

Assessment for quality enhancement not for either reward or punishment

ONESQA will only develop the method of assessment ( not do the assessment itself)

External assessment must be transparent and supported by concrete evidences

Private, professional or academic organizations will be encouraged to participate in the training of

external assessors

e Selection of external assessors shall be based on the criteria of competency for accredit ion and
registration and periodic assessment of these assessors

e Networking in order to create awareness of collective responsibility for educational quality(in
order to avoid authoritative superior body)

These are very good reformatory measures no doubt. But the real achievement in this direction can be
examined after five years. Now it is too early to review the effectiveness of these strategies or conclude
anything.

The success of the educational reforms lies in higher achievements in terms of access, quality and
efficiency leading to higher quality of life for Thai people and competitive advantage for the Thai
economy. The present educational system should be reorganized to allow and enable the learners to
transfer their learning outcomes to the society through all types of education, formal, non-formal and
informal education. There can be a learner-centred approach and a teacher-centred approach. But
regardless of the approach, it should not only improve the quality of teaching and learning but also
encourage life long education for the learners and enhance the relevance of education to the society. It is
expected to be the key factor in transforming Thai society into a ‘knowledge-based society’.

Educational reform is warranted in order to keep up with the imperatives of new world economic order. It
is widely appreciated that educational reforms should become the national agenda with top priority now.
The higher education should no more be a luxury for the society. All sections of people should share the
benefits of globalization. The Government has to play a proactive role but not a passive role.* All sections
of people should pursue the same objective that education should provide necessary skills and knowledge
that prepare and allow all individuals to become productive members of a ‘knowledge-based society’.

1.2 HIGHER EDUCATION IN INDIA

The Ministry of Higher Education in India has undertaken a series of reformatory measures after
globalization. It has been aiming at curtailing subsidy and downsizing higher education through public
funding. The Privatization process in education has become very strong. Private educational institutions
are growing very rapidly. As direct disinvestment in education is not very easy, Government of India is
adopting many indirect measures to transfer education safely to the private sector. It has been promoting
autonomous colleges and deemed universities and neglecting old universities. It has encouraged and
introduced new courses having job marketability. With minor tinkering the courses are revised and credit
hours have been increased. In India, the following four steps have been boldly adopted under liberalized
regime:

e Complete freeze on recruitment
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e Complete ban on creation of new posts
e Abolition of all vacant posts which are vacant for more than one year
e Ad hoc reduction of 10% of total staff strength

These steps are based upon the fifth Report of Expenditure Reforms Commission, March 2001. In fact, the
9th report of Expenditure Reforms Commission emphasizes that “higher education is very important and
the Government should take appropriate steps to strengthen it”.

The Educational policy and planning of the government of India has generated a very dismal and
appalling situation for India. The overall educational index (OEI) of India has remained very low, having
the rank of 141 among the comity of nations ,while Sweden has the highest rank in terms of educational
index in the world. It is seen from table 1.4 that India’s educational profile is not very impressive even
after privatization. But India seems to be complacent with its euphoric success in producing the larger
number of ‘cyber coolies’ in the process of out sourcing of the western world.

Table 1. 4 : Overall Educational Index of India

Countries Rank OEI
Sweden 1™ 0.99
China 96 0.62
India 141 0.57
Thailand 70 0.84

The public educational investment is very low in all developing countries. Countries like USA, Sweden,
France and many advanced countries invest 10 times more on higher education. North America has 9
times more teachers, Europe has 5 times and Latin America has 3 times more teachers than India and
Thailand.. There is persistent lack of commitment of the public sector in India particularly in the education
sector. The expenditure on higher education in India is only 13 percent of total public expenditure as
compared to 27 percent that of Sweden. It is shown in table 1.5

Table 1. 5 Expenditure in Higher Education

Countries PEE/ GNP | PEE/Total HEE/Total
Expenditure Expenditure

Sweden 8.3 12.2 27.2

Norway 7.4 16.8 279

India 3.2 11.6 13.7

Thailand 4.8 20.1 16.4

China 2.3 12.2 15.6

PEE = Primary education Expenditure, HEE = Higher Education Expenditure

The University Grants Commission(UGC) , which is the national funding agency and regulatory body of
higher education, has not only failed to bring qualitative changes to the academic system it has also
allowed some of its well-intentioned initiatives to go to waste due to half-hearted measures.’ There are
huge disparities in fund disbursals to the universities. The share of development grants to only 15 central
universities has steadily increased to 53.43% of the total grants and for others it has substantially
decreased. All other 212 deemed and state universities received only 46.57 % of the total grants. Till
1999-2000, only six universities and 79 colleges had been assessed for standards of teaching under the
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aegis of National Accreditation Council (NAC). The recommendation of the UGC on setting up of
Curriculum Development Centers (CDC) still flounder for lack of any mechanisms to monitor its
implementation in the universities. Much-needed reforms in university curricula (which should be
stimulating and innovative) remain unaddressed. The UGC set up 27 CDCs (Curriculum Development
Centers) in 1986 to suggest measures to modernize and restructure courses and to develop alternative
models, However, the Rastogi Committee observed in 1997, that only about 1/3™ of the universities
have implemented the CDC reports on different subjects. °

The present Higher Educational System (HES) is closing many old courses and neglecting old
colleges/universities, which has less or no job prospects. It is encouraging new colleges and new courses
having job-market orientation for the urban sector. The academic load and number of papers in various
degrees for the students has increased. Donations and course fees in BT, IT and FT (Bio technology,
Information technology and Fashion technology) courses has increased like any thing. Indian parents n
cities have become too crazy to analyze the real worth of the degree. They used to sell their property to
invest in the admission of their son/daughter in these courses. Therefore higher education has become
more a ‘means and end’ of luxury of the upper class only. The trend has become more pronounced and
perversive during the current decade of liberalization.

The job market indication has become a powerful. It is widely accepted in India now. It is very attractive
wave. But it is highly transient, inconsistent and deceptive. It is unfortunately deciding the fate and future
of the emerging knowledge-base of the society. The job market fluctuates for several temporary causes
and spurious external factors’. Parents used to invest heavily and therefore expect high returns from the
job market. The salary of few ‘two-in-one’ degree holders working in ‘three-in-one jobs’ in the metros
has increased beyond expectation. It generates only high expectation and eventually results in high
frustration among the urban-youth. Ultimately that results in high labour cost and production cost, which
are added to the price and shifted to the shoulder of the innocent consumers only. The educational refor
has now linked all grants and public funding with the assessment of performance of the academic
institutions .It has become counter productive. As a result, the quality of education and
examination/evaluation standards have been deteriorating in academic institutions more so in so-called
autonomous institutions .* It has encouraged self -financing courses in both public and private
universities/colleges. It has introduced many study loan schemes for the students going abroad. But the
returns from higher education to the society in real terms has remained very low. This argument does not
uphold the view against commercialization of higher education. The fact remains clear that
commercialization of education is becoming a very powerful process where the return to the society in the
long run remains a question. Ironically it is widely accepted among the educated class of urban society.
The policy makers sit on the ivory tower of success and remain increasingly insensitive to this perverse
trend. But it only promotes individual interests, not social welfare.

1. 3 NEO LIBERAL ORIENTATION IN EDUCATON

The impact of external funding agencies seem to have been legitimized and accepted for all sectors of
developing countries including the social sector. Education as an investment in the social sector is given
wide publicity in this decade. These trends suggest a movement towards a neo-liberal economic
orientation in which capital and the market (rather than policies and the state) gain hegemony; and ideas of
competition, productivity, efficiency and profit, prevail over ideas of equity and social desirability. As the
World Bank is a major funding agency for many developing countries, it is important to understand the
extent to which the Bank's own orientation to decreasing subsidies to the social sector, and promoting
market efficiency as a model, have influenced the orientation of the state towards education. The Bank's
rationale’ for investment in the education sector is based on mainly four economic arguments:
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a) inducing higher rate of returns/increased productivity by having an educated labour force,
b) increasing the flexibility, efficiency and receptivity of labour market, with better quality
ducation,

¢) raising willingness to purchase and use green revolution technologies and high yielding
eeds, and

d) enhancing women's education so as to lower fertility rates and increasing women's
participation in labour force

All these are popularly known as the 'human capital' perspective, in which education is regarded as a
'productive investment'. It is quite convincing and logical. Although not stated in such reductionist terms,
the education policy of the Government of India has been framed by the same perspective since the 1990s.
Similarly there is pervasive informal influence of the World Bank on the educational system of many
developing countries.

The World Bank has an indirect role in directing this agenda of human capital formation in many
developing countries. This was made more explicit in the 'EDUVISION' seminar held in Bangalore. * "°
The vice-president of the World Bank, in his key note address highlighted that he visualizes a future
where markets will play a significant role in education. He promoted the idea of 'autonomous institutions'
as the viable model in the future.'” Though year-long consultations were reportedly held with several
groups of people, these were select invited fora. There was no open forum for engaging with real issues
and problems of the education sector. Even the Education Task Force,'' was completely left out of the
entire process. Teachers' associations and unions were conspicuous by their absence at all levels of
consultations. It is obvious that there were some closed and selective consultations which produced a
consensual perspective. Even a year after its 'release’, the 'Eduvision' document, is available only in a draft
form. not to be quoted at any occasion. . Supposedly written with contributions by several local
consultants, it is largely consistent with the agenda that the World Bank upholds. We find in it, no serious
engagement with issues of equity or quality. There is no mention of how the state will address and
alleviate the multiple disadvantages faced by a large number of students, and instead recommends further
investments in quality improvements and in research and development. Nowhere does the report indicate
what per cent of the state's budget must be committed to higher education.

Therefore educational reform has created more an euphoria and fake optimism rather than real quality-
improvement in educational system. Opening or closing of a college or a course in the university or
research institutes should not depend on the job market indication.( It can be the goal of a training institute
or of a polytechnic). But the fate of a subject/degree/college should not fluctuate with the fluctuations in
the job market. The subject should not sink or swim in accordance with the degree of buoyancy in the job
market. Knowledge-base of the country should not afford to dance according to the tuning of the market.
Because knowledge has permanent value. Knowledge is always universal. It is never contextual, temporal,
national or regional or personal property. But present educational reform increasingly aims and makes
knowledge as a personal property to be patented and used for individual’s success. On the other hand, it is
an irony that it aims at building a knowledge-based society.

Downsizing higher education in developing countries eventually may lead to ‘intellectual marginalization’
and isolation. It is by design but not by default. Its series of social and economic implications is beyond
perception, necause it violates the constitutional obligations of the country. Many types of socio cultural
problems arise due to educational downsizing. It is likely to produce an appalling situation in the future.
It has made an orchestrated attack and an offensive strategy against higher education which may
precipitate a crisis in future.
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That the issue of equity and appropriate policy in education at all levels in general continues to be dodged
by the state government in creating frequent crises and tensions that the state faces with different
education sectors and agencies. These contradictions are glaring and increasing. It cautions us about the
worsening situation that may develop if such externally- funded philosophy are permitted to become the
normative form in which state obligations to governance and provisioning of public goods are defined. In
the absence of a guiding policy framework, projects promoted by external funding agencies, which now
include many private corporate philanthropic ventures, seem to provide the state with its social welfare fig
leaf. The extensive media coverage has also become good publicity for the state, donors and private
investors. In the context of a fragmented political apparatus, a co-opted media and an indifferent
intelligentsia, there is greater need to be more vigilant about such trend and to seek alternatives which will
enhance the systemic capabilities of the states. There is an urgent need for higher education to derive from
a policy that is built on the norms of democracy, equity and sustainability.

1.4 HUMAN DEVELOPMENT IN DEVELOPING COUNTRIES

Human development is very low and slow in developing countries. The trend and position of India, China
and Thailand in the ladder of human development can be perceived from the following comparative table.
Therefore higher education is very crucial parameter in bringing human development, gender development
and social development of developing countries.

Table -1. 6 : Human Development Index

Countries | 1975 1980 1985 | 1990 1999 2000 (Rank)
Thailand 0.604 0.645 |0.676 | 0.713 | 0.749 |0.762 (70)
China 0.523 0.554 10.591 | 0.625 | 0.681 |0.726 (96)
India 0.407 0.434 10.473 | 0.511 | 0.545 |0.577 (124)
Japan 0.854 0.878 10.893 10909 ]0.923 10933 (9
USA 0.863 0.884 10.989 | 0914 ]0.925 10939 (6)

Source: UNDP Human Development Reports, different years

In developing countries the per capita GDP is very low in comparison to the advanced countries. It is also
seen from the GDP index. It is as low as 0.55 in case of India. On the contrary it is observed that the
human development index is very low in developing countries. The HDI rank of Thailand and India are 70
and 124 respectively. The GDP minus HDI rank is positive in case of Japan and negative for India and
USA. It implies that there is inconsistency between in human development and economic development.
Higher economic development does not automatically leads to better social development. The Education
index is very low for developing countries. It is 0.57 for India and 0.84 for Thailand while it is 0.98 for
USA. The adult literacy rate is very low in developing countries. It is 57 % and 84 % in India and China
respectively. The Net secondary enrolment ratio is also very low in developing countries. The Public
expenditure on both secondary and tertiary education as a percentage of total public education expenditure
(TPEE) is very low, in comparison to that of Japan and USA. Gender discrimination is also quite
perceptible in all developing countries except Thailand. The Female literacy ratio is 45% and 76% in India
and China respectively. The Gender Development Index
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Table - 1.7 : Education Related Variables in Developing Countries

Indices and Variables Thailand | China India Japan USA
PCGDP($)(per capita GDP)(2000) | 6402 3976 2358 26755 34142
GDP (Gross Domestic Product) | 0.69 0.61 0.53 0.93 0.97
index

GDP rank — HDI rank 0 0 -1 2 -4
Education Index 0.84 0.80 0.57 0.93 0.98
PTEE /TPEE in% 16.4 15.6 13.7 12.1 25.2
PSEE/TPEE in% 20.0 32.2 26.5 41.8 36.1
ALR (Adult Literacy Rate) 95.5 84.1 57.2 100 100
NSER(Net Secondary Enrolmt. | 55 50 39 - 90
ratio)

RDE / GNP (iin %) 0.1 0.1 0.6 2.8 2.5
SERD per million Population 102 459 158 4960 4103
PGR  (Patents Granted to |1 1 1 994 289
Residents)

FLR (Female Literacy ratio) 93.9 76.3 45.4 99 99
GDI(Gender Development Index) | 0.760 0.724 0.560 0.927 0.937
(rank) (60) 77 (105) 11 (6)
HDI rank —GDI rank 1 3 -2 -2 0
PSV(Political Stability lack of | 0.21 0.39 -0.05 1.2 1.18
Violence)

GE(Government Effectiveness ) 0.1 0.14 -0.17 0.93 1.58
CPI (Corruption Perception Index) | 3.2 3.5 2.7 7.1 7.6
Freedom of Press 29 80 42 23 15
TOT ( Terms of Trade) 72 105 148 196 116

(GDI) is very low in developing countries. Rank of India and China are 105 and 77 respectively. The
difference between HDI and GDI is positive for Thailand and China but negative for India and Japan. It
implies that there is again incompatibility between human development and gender development. Higher
human development does not necessarily imply better gender-neutral development.

Research activities are not encouraged by developing countries. It is also left to the market forces.
Government’s emphasis on Research and Development in developing countries is very less. The
expenditure in R & D is only 1 % of GNP in Thailand and 0.6 % in India. The number of Scientist and
Engineers per million of population is only 102 in Thailand and 158 in India, while it is 4960 in Japan.
The patentability of research output has regressive impact on developing countries. The research and
knowledge has remained the captive monopoly resources of developed north. After the establishment of
WTO, the number of patents granted to the developing countries has not improved. Patents granted to the
residents of India , China and Thailand is only one each, while Japan has received 994 patents till now .

The political instability is very high in developing countries too. The index measured by UNDP shows
that India has negative PSV (political stability and lack of violence) index. Similarly, the corruption
perception index is very low, while corruption level is high in developing countries. It is 2.7 and 3.2 for
India and Thailand respectively. The effectiveness of the government is also very low in developing
countries. It is 0.1 for Thailand and negative(-0.17) for India. The freedom of press in developing
countries is also low. Even the terms of trade has not been impressive. It is 72 for Thailand, while it is
196 for Japan. Therefore Government of developing countries can not afford to adopt lasseize faire policy
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but has to play a proactive role in education sector. The fate of higher Education and research can not be
left to market forces. The sustainability of higher education depends on the appropriate macro policy
framework. Developing countries have different social and educational characteristics. The higher
education system can improve all these characteristics. Therefore the role of the Government in the
educational sector has to be different and proactive in developing countries due to following reasons: low
human development, low education index, low level of enrolment, high female illiteracy, high gender
inequality, lesser technological advancement, lesser freedom of press, high degree of political instability,
lower government effectiveness , low perception on corruption and adverse terms of trade.

1.5 EDUCATIONAL VACUUM IN DEVELOPING COUNTRIES

Globalization has brought fundamental changes in the approach to higher education and research in
developing countries. It has substantially reduced the subsidy and financial support to academic
institutions of all developing countries. It may help the advanced countries to promote their intellectual
properties as their ‘captive resource’. It is providing incentives for the growth of informal education.
Because the formal education is the formidable adversary to the informal education system. It helps to
create sufficient space for non-public universities such as transnational cyber universities and franchised
institutions, which operate only on the basis of commercial parameters. It has become very attractive for
all in the short run .But the private sector, left to its own devices, pursues short term gain with no vision
of long term development'>. There is sharp increase in enrolments and fees, but we still do not have any
reliable information on functionality and quality in these educational institutions. It ensures the quantity
(not necessarily the quality), may satisfy all criteria of economic viability and intra generational
sustainability but not necessarily the criteria of secular (inter- generational) sustainability.

Now the aim of higher education is merely to prepare students for different jobs or employment
opportunities or to train students to become robotic labourers or so called professionals. At best, the aim
of primary and secondary education and polytechnics, Industrial training institutes can be that much. But
the wide ranging attributes and advantages of higher education and research are undermined and dictated
by the market demand for efficiency, economic viability, returns, profitability and productivity. Market-
relevance does not necessarily imply social desirability. Achievement of intra-generational sustainability
ends up in a “pyrrhic victory” where ‘means succeed and ends lose’. It is unfortunate for any healthy
society. This trend in higher education may not be sustainable in the long run perspective. Because it has
an unintended consequence of producing an “educational vacuum” for the society at large. In the long
run the developing countries tend to suffer from a ‘dependency syndrome’ and remain deficient and
deprived. A country can at best aim at having an information-based society. But it can not dream of
having a knowledge-based society. Ultimately it suffers from lack of research output and lack of scholars,
scientists and experts which constitutes the ‘think-tank’ of the country. The society does not get a wizard,
scientist, mathematician, Physicist, genuine scholar after few decades. Because all good students now are
running after lucrative jobs as per the imperative of commodity-centric society and as per the new trend
of higher education. Maximization of the short run individual objectives is being done at the cost of long
run social objectives. The society ultimately remains neglected and bypassed. The academic system
without research becomes ultimately stale and sterile. The education which tends to remain relevant to the
market and more so for job market is unlikely to remain relevant to the society and even to its own
sustainability. Because an educational system, which is viable and economically efficient may not be
socially just and desirable . The knowledge-based society never emerges from this kind of regressive
educational system. Every body now used to believe that there is ‘knowledge explosion’ in the entire
globe. This is a semi-myth. There is simply information-boom and explosion of awareness about facts
and market functionings. In the search of marketability of new courses and seeking tangible returns from
the degrees, the real pursuit of enhancing the quality of education in academic institutions is undermined;
and the academic excellence, expertise, and scholarship are safely ignored. Thus academic institutions are
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not likely to become centre of excellence but centers of mediocrity only. The self confidence among the
students may not develop, while the servility , timidity and serfdom may increase. The creativity may be
benignly ignored and the analytical faculty among students may not be recognized by the present higher
educational system . A very brilliant student may have lesser chance of being rightly rewarded.

The unbridled commercialization of higher education in developing countries, unfortunately, may result in
the ossification of creativity in the educational system. By commercialization the mathematician can be
happy at the cost of Mathematics and physicist can become rich at the cost of Physics. The disciplines of
knowledge may remain neglected, sterile and stagnant. Each branch of study may remain as the stepping
stone for the stakeholders and eventually it itself may perish .The quality of higher education is benignly
neglected. Therefore the education system flourishes at the top but perishes at the bottom. It has a built-in-
doom. Thus sustainability of higher education is at stake in the long run.

1.6 EDUCATIONAL DUALISM IN DEVELOPING COUNTRIES

After globalization, the educational dualism is becoming more pronounced in all developing countries.
The success of higher education system (HES) thrives on social polarization and pillage of economic
vitality and vulnerability of the civil society. As a result the renteer economy expands very high and
parallel economy grows very fast. The social priorities regarding education in all developing countries are
never reflected in the budgetary allocations. It does not give due weightage to the quality of education
which is vitally important. The quality can be achieved through both private institutions and public
institutions. But there is a overt and undue attack on educational institutions owned by the public
authority. They are always known and condemned as inefficient, corrupt, slow, lethargic and ineligible to
produce students relevant for the job market. It is widely believed that public ownership is the cause of
inefficiency and non-sustainability. In fact, all private sector institutions are not efficient nor all public
sector institutions are not inefficient. Ownership and efficiency are mere correlates only. They coexist and
are always found together. But they are not causally connected. It is theoretically and empirically
unfounded in the entire globe ."> Thus educational reform should not mean privatization per se, but
genuine quality improvement.

The Higher Education in developing countries may not be sustainable because its present success is not
based upon quality but upon a powerful educational dualism . Tronically this dualistic pattern is very
stable. But this stability and strength in the educational system is socially most undesirable and
unacceptable in the long run. This educational dualism manifests in and perpetuates, inter alia, the
persistence of:

¢ Difference in labour productivity

¢ Difference in employability

e Wage/earning differential

e Casualisation/ contractualisation of jobs

e Gender disparity, subordination women

e Rural urban disparity, hierarchy in access

e High dropout and push out rates in academic institutions
¢ Child labour and semi-bonded labour practice
e Prostitution, child trafficking

e Voiceless civil society

eLack of peoples participation

e Economic marginalization and inequality

¢ Social exclusion, class-caste hierarchy
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In developing countries, general household characteristics like income, caste, occupation and educational
level of parents continue to determine access, attendance, completion and educational achievements of
students. Students from rural families have lesser access than their urban counterparts. It accentuates
existing social divisions and reduces commitment towards quality improvement in public educational
institutions '* The gender bias is more pronounced in higher education system of India. It is the daughter
who is sent to government colleges and public universities. The son is admitted in the private institutions
with huge spending. The son’s education is considered to be an investment while that of the daughter is
accepted as an unproductive expenditure. This is particularly true for girls and for children from poor and
middle income families. The national picture always conceals wide regional differences in gender-
inequality again. The emerging dynamics of 'hierarchies of educational-access' has important
consequences for the process of teaching and learning. The sharper hierarchy of access persists in higher
education. There is gender, caste, class and community bias in education. Both ‘quality’ and ‘access’
remain as a great challenge for developing countries " .

We can no longer look at gender disparities in isolation. The intermeshing of geographic location, social
status, economic position, gender, occupation and displacement/ migration has resulted in new forms of
disparities and disempowerment. The dualism involving low cost options does not do either; they merely
accentuate existing cleavages in the society. The lesson from a range of research studies done in the last
12 years reiterates that there are no shortcuts or magic formulae to address fundamental problems of
access, equity a