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Abstract

The university-industry engagement serves as a cooperation that gives benefit to both parties. The universities and the industries are dependent on each other as the university’s role is to produce human capitals to work at the industries, and the industries on the other hand need human capitals to run their business. However this kind of dependency could raise issues that cause difficulties for both parties if the relationship is not checked and balanced from time to time.  The universities should be aware of the industries’ changing needs as time changes. Hence the programmes that they offer to their students should take into consideration the industries’ needs. This research was to identify the current practices of the university-industry engagement, to appraise the factors contributing to the effectiveness of the university-industry engagement involving UMP and the identified industries, to map the prospects and challenges that UMP faces in the university-industry engagement and to propose the best approaches that the university could engage to provide high class human capitals to work at the industries. This research employed a survey in the form of interviews and expert group discussions. The results show that there is still a mismatch in the university-industry engagement. The representatives from the industries felt that they should be actively involved in the university’s activities, especially in teaching, learning and industrial training for students. They had given a few suggestions to be forwarded to the university.     
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INTRODUCTION

The university-industry engagement serves as a cooperation that gives benefit to both parties. The universities and the industries are dependent on each other as the university’s role is to produce human capitals to work at the industries, and the industries on the other hand need human capitals to run their business. However this kind of dependency could raise issues that cause difficulties for both parties if the relationship is not checked from time to time.  Aronowitz (2000) and Bok (2003) both could see that the university-industry dependency should compromise on the quality of education offered by the universities. Lee Mei Ph’ng, et al (2008:80) who studied on the university-community engagement in Malaysia found that the activities in this engagement are managed in such a way that the boundary between the universities and the community is categorised as fuzzy. It was also found that this fuzzy boundary is not caused by the design but the approaches. Hence the activities could have better prospects if the approaches applied are more systematic. The finding from this research has caused the concern for the start of this research. There are many industries at the East Coast Peninsula Malaysia that have direct links with the universities nearby. The Petrochemical industries, automotive industries, and oil and gas industries are directly involved with University Malaysia Pahang in the university-industry engagement. It is the concern of this research to identify the current practices of the university-industry engagement and to propose the best approaches that the university could engage to provide high class human capitals to work at the industries.

RESEARCH OBJECTIVES
In order to provide high class human capitals to work at the industries it is important to identify the standards that the industries expect from the university’s graduates. Hence it was the concern of this research to carry out a research in order to fulfil the following research objective:
a. To appraise the factors contributing to the effectiveness of the university-industry engagement involving Universiti Malaysia Pahang (UMP) and the identified industries.

b. To propose to UMP the best approach that leads to the production of the best human capital resources for the identified industries. 

RESEARCH QUESTIONS

The following research questions were formulated based on the research objectives above:

a. What are the factors contributing to the effectiveness of the university-industry engagement involving UMP and the identified industries?

b. What is the best approach for UMP that leads to the production of the best human capital resources for the identified industries?

SIGNIFICANCE OF THE STUDY

The findings from the present research give us an overview of the factors involving the effectiveness of the U-I collaboration between UMP and the related industries. It is hoped that the recommendation given would be able to provide some guidelines for the university to come out with the best approach that could lead to the production of the best human capital resources to work at the industries.   
LITERATURE REVIEW

Moshe Vigdor, et al (2000) conducted a research to collect empirical evidence on innovative mechanisms through the world wide relationships between universities and industries. Five different universities from Africa, Europe, Latin America and Pacific Region were observed in the research. These universities were chosen not only because of their innovative approaches in the management of their university-industry linkages but also because they represent a wide range of development contexts, such as a western industrialised country, middle-income countries, and a low-income country. These universities also represent different academic traditions.  

Sachi Hatakenaka (2004) focused on the university-industry relationships in three universities: University of Tokyo in Japan, University of Cambridge in the United Kingdom, and Massachusetts Institute of Technology in the United States. Her qualitative analyses of these universities showed that the university-industry relationship in the University of Tokyo was impermeable, whereas in the University of Cambridge was fuzzy. The University of Tokyo was the first university to be established in Japan to help the country catch up with the west (pg. 11). The University of Cambridge was reported by Sachi Hatakenaka to be as the first U-I collaboration example in the United Kingdom to create a science park to foster linkages with industry, The Massachusetts Institute of Technology was different because it was described as porous. Sachi Hatakenaka reported that Massachusetts Institute of Technology was the first U-I collaboration in the United States, and possibly in the world. To establish an individual liaison programme, member companies were given special help in linking to faculty members with relevant research experience.
Lee Mei Ph’ng, et al (2008:80) who studied on the university-community engagement in Malaysia found that the activities in this engagement were managed in such a way that the boundary between the universities and the community was categorised as fuzzy. It was also found that this fuzzy boundary was not caused by the design but the approaches. Sachi Hatakenaka, (2004) saw a positive development in university-industry engagement due to fuzziness because she found that the fuzzy organisation and boundaries for boundary crossing that involved people, knowledge, physical space in Cambridge has caused and allowed development of variety of deep relationships between university academics and the industrialists. She postulated that fuzziness in people boundary made it possible for academicians and industrialists to see the world on the other side of the boundary thus enables better mutual understanding in relationships. Apart from that the difficulties that academicians encountered in crossing internal boundaries in the university has caused the academicians to build closer tie with the industries. 

RESEARCH DESIGN

This research employed two research designs: a case study, which took into consideration the suggestions given by Yin (1989) and a survey as described by Wiersma (1991:170-178) and Best and Kahn, (1993:231-242).  

DATA COLLECTION

Different methods of obtaining data were engaged to facilitate triangulation.  The methods of obtaining data involved the following instruments:

a. Document analysis

b. Archival records

c. Participatory observations

d. Interviews 

e. Discussion with identified focus groups

INSTRUMENTATION

A few interview sessions were conducted to obtain data for this research. A structured form of interview questions was formulated to interview representatives from the industries and the universities. 

An expert group discussion was also organised to collect data. During the expert group discussion representatives from the university and the industries were invited to have an open discussion. 

DATA ANALYSIS

The data obtained from this research were qualitative data in the form of transcribed and recorded interviews and discussions. The data were transcribed manually and analysed descriptively.

RESULTS FROM THE INTERVIEWS
A university lecturer was interviewed and she was in the opinion that the universities are no longer considered as isolated ivory towers, but are centres of national and international labours. The global environment for universities is charity. In the university, everybody is working without endless, but with high pressure and the tense situation. This is because there is increasing number of pressures on the universities. They have the symptoms of many policies and needs at national and international level. There are potential for example in public policy. The big pressure in many areas is how well thus a university ranks. Once upon a time universities were just to educate people, but now the pressure that universities is facing is to prepare people to work. 

Universities are not like schools, businesses and research repertoires. Universities are unique. They must focus on the research, teaching and learning, what the major work we have to do today is be a university within the community and engage with the community. Being part of community is business through university. Universities should become knowledge transfer organisations that do not only focus on research and teaching, but also on engagement with the industry. Business is part of a community no matter manufacturers or tourists, they are all business activities. In Sabah tourist management is strong. Industry should know that universities have to be linked to all businesses in the industries and the government. 

A Chief Executive Officer from a petroleum industry was with this opinion: firstly, universities should be fore-runners in everything by added values to accommodate the industries and the country. Benefits should be tangible. Universities should produce established figures like Ungku Aziz so that people believe and have confidence in the universities' product. Physical evidence should be shown before marketing is done. The course syllabus in the universities should comply with the requirements needed in the future careers that the students are going to undertake. Students should be equipped with an overall knowledge that includes not only technical knowledge but also soft skills that enable them to be good leaders, good communicators, and good organisers. A good worker also should be able to articulate ideas, solve problems, and work in a team. When asked about staff mobility, he said if university staffs want to work at the industries, there should be clear cut criteria.

Another CEO from another industry said that the most challenging period in managing the plant is in the first 100 months of Plant Operation. It was a very difficult period for all personnel throughout the plant. The system need to be established on the firm ground, and the operation has to meet the design and standard as specified. Thus, it required concerted effort from every quarter in the organisation, working towards good manufacturing practice (GMP) and optimise plant production and quality programs. He was in the opinion that the industry he was working with was willing to cooperate with universities, especially UMP for the following reasons:
1. UMP located in the State of Pahang is close to the facility.

2. The courses in UMP are technical related

3. UMP is a Government Support Institution (IPTA)

4. To build the collaboration is benefit for both parties

Base on this relationship, at the moment, two UMP students were undergoing training at MTBE and MTBE also accepts 40 trainees at one time, the time for training is normally eight months (December to August). However, the plant is not willing to accept more because of the difficulties in supervising the trainees.

A Vice President of a car production plant viewed his own opinions about trainees and also working in Malaysia. He could apply his knowledge to work he did his research on car production his Ph.D. In Malaysia, there is a gap between the schools and the industries. Universities should bring their system close to reality. The universities should invite people from the industries to teach the students, especially on the practical side. Compared with Germany, moderation meetings are always conducted to make sure that the U-I engagement is running smoothly. Industries also are invited to go to universities for seminars, etc. 

In universities especially, the education is very good but just theoretically. Practically students cannot adapt themselves to work at the industries. They experience practical shock when they first arrive at the industries for training. There exist a lot of misunderstanding and miscommunication. Students should bring their daily knowledge to the real environment. They should be hungry to gain knowledge. Students should learn how to adjust themselves to the working environment.

RESULTS FROM A ROUND TABLE CONFERENCE WITH AN AUTOMOTIVE INDUSTRY 

A round table conference with an automotive industry was conducted. There were several issues raised during the conference. It was found that university students were not passionate about any type of engineering. Their main concern was just to get any job as long as they got paid, even though the job was not related to their field. The university students were not focused because they were not able to specialise in any field that they should be good at. University students were too eager to graduate as early as possible. This would affect the quality of graduates. At the universities the students could repeat if they failed, but at the industries workers were normally terminated if they failed. The students knew the theory and the basics only.  When they came to the industries for their training, the industries had to teach them from the beginning. 

There is still a mismatch between the universities' and the industries' working styles. The university staffs are not willing to work extra hours whereas the industry staffs have to work until late nights and also during weekends. It is normal for the industry staff to work without proper night sleeps if anything goes wrong and repairs are needed. Creating bureaucracy will cause hurdles for the university-industry engagement. Bureaucracy and working cultures at the universities and the industries are different. Bureaucracy can cause delay in work and the industries cannot wait for long to complete any work. Lengthening of work duration can cause industry staffs to lose their jobs.
There was a complaint about students work ability. The university graduates were not ready to work directly in industries. The students seemed to be hopeless. When they came to the industries for their training, the industries need to facilitate students from the beginning when they start their industrial training. University students went for industrial training at a certain industry, but they applied to work at a different one after they completed their studies in the universities. The industries spend money to train the students during the industrial training. Hence it is a waste of the government's money to train such students who opt for different types of jobs.

There is no effective understanding between university and industries as partners. The universities invite the industries for functions like dinners, but the functions do not provide any platform for them to discuss matters pertaining to university-industry engagement. The universities do not give the chance for the industries to give real feedback about students' performance. The lecturers came to the industries just to see their students but did not make any effort to see the staff from the industries.

The conference suggested the universities should go to the industries to find out the requirements needed to work at industries. At the same time university students who go for industrial training should go back to their universities and reflect what they have learnt in the industries. To ensure that students are passionate about their jobs, the universities should guide the students so that they are more focused and know what type of engineering that is suitable for them. The students cannot just choose any type of engineering without knowing whether it is suitable for them or not. There should also be a proper channel for the industries to report about the students' performance.
The industries' only means of communication with the universities is the log-book. There is no proper channel for the industries to report about the university students' performance during their industrial training. Besides, there has been a communication barrier between the industry staff and the university students because the students could not communicate well.

RESULTS FROM THE DIALOGUE ON POST-GRADUATE RESEARCH COLLABORATION BETWEEN UMP AND STAKEHOLDERS
A dialogue on postgraduate research between Universiti Malaysia Pahang and the stakeholders was organised by the Centre for Graduate Studies, Universiti Malaysia Pahang. This dialogue was meant to facilitate the bridging of UMP with its stakeholders especially industries and organisations having operation in ECER regions. The objectives of this dialogue were to identify projects in the partnering organisations that can be carried out by UMP’s graduate students, facilitate the implementation of identified projects through agreed approaches, and identify resources available for implementing the projects. 

The dialogue agreed that the growth of industries in a region requires support from the community to fulfill their needs. Industries require many engineers and workers who can be supplied by local universities. Different industries require different object and different students from different faculties. Due to the uniqueness of each type of industries, the university should make engagement to the industries to identify the real thing that they need from university. Human capital development must be emphasised in develop a region, because before we build a plant, we must build people first. 

Industries require the university’s graduates with adequate qualification. The knowledge is not enough, they must have vision. Student must be competitive not only in Malaysia but also world wide. After all, the qualification of students should meet the industry needs. In order to obtain the expected qualification of students, some factory can facilitate the student to do some on hand training in their facilities, but the factory cannot offer the students to use full facilities because some limitation and restriction. The engagement between University and industries expected to improve the competitiveness of stakeholders. 

Industries required research that can help them to solve their actual problems quickly. Industries need solution for their problems, not only the profit. The industry has a limited manpower and expertise to solve its own problems. That is the university can play its role to help industries because the university has many expert in many fields. An effective university-industries engagement can easily identify the problems in industries that can be solved by research in university that will be carried out by lecturers and/or graduate students.

This dialogue had successfully identified several problems facing by industries that can be shared to university. There were differences of characteristic problems in manufacturing industries and process/petroleum industries. The most common problems in manufacturing industries were assembly process, bottle neck, and productivity. The typical problems in petrochemical industries were product impurities (e.g. CO2), process safety includes risk assessment and inherently safer process design, process optimization for continuous process environment, reliability, sustainability and environmental issues, and product development (e.g. how to obtain the product specification with the most efficient process). 

Some feedback from stakeholders was given to UMP in this dialogue in order to enhance the effectiveness of university-industries engagement. The university was suggested to invite the people from industries to give a talk in one lecture module. The purpose of it is to enrich the students with industrial vision, to enhance the capability of students to identify and solve the industrial problems. There are 3 types of collaboration that can be conducted by university-industries: quick problem solving, consultancy, and research for sustainability. About 2/3 of research in industries were applied research related to the problem solving but the concern is how fast the university can handle the problems faced by industries. Some centre of excellence has been established involve the university in east coast region in order to accelerate the region development. 

RESULTS FROM THE EXPERT GROUP DISCUSSION ON UNIVERSITY–INDUSTRY COLLABORATION
A round table discussion with the experts from both the industries and University Malaysia Pahang was held. During this meeting, the experts from different branches of industries exchanged ideas and opinions about university-industry engagement with University Malaysia Pahang. There were several issues raised during the discussion. The first important topic was about the period for the industry engagement for university students. Most experts suggested that for small industries, three months were enough. However, for big industries the minimum period should be six months as the students had to learn several processes. Within six months students could be more familiar with the production process and technology. Moreover, they could improve their communication skills, learn how to work with other people and how to be self-motivated.

Industrial engagement is the communication between students and industry. Therefore, universities should determine the scope of teaching and find the proposal or project for students to know what can be done during the industrial engagement. This scope should not only be research problem, but also related to production process.  Universities should encourage the students to develop new production technologies which can save more money, can be more competitive and can be exported. The major efforts should be focused on the main fields for the development of Pahang state in the future, such as electric cars, fuel save technologies and “green technology”. For this purpose students require enough period of time.

Another significant issue that have been discussed during this meeting was about complains from the industries that the students were not knowledgeable enough. As experts from the industry mentioned, it was not fair to consider that the students had low level of knowledge.  The university should provide the students with fundamental knowledge and teach them how to be innovative and creative. At the same time, it was recommended to show them the real industrial world in advance to make the students be familiar with the area that they are going to choose. It is very important as the industrial environment is different from the university laboratory. With these skills after graduation the students will be able to adapt to the industrial environment. 

From the results of this discussion it can be concluded that collaboration between the university and industry is very important for both sides. University and industrial sector should work together on product development and process design paying attention to the new, environmentally friendly technologies. During this workshop, several recommendations for more effective collaboration between university academicians and industrial companies have been suggested from the university-industry experts group. Industrial engagement is vitally important for university students and should be, in case of big industries, not less than six months. Both university lecturers and experts from industries have to be involved in this process. Industry should create better working environment for graduates to attract them. Malaysia has various industrial sectors that mean a plenty of opportunities for business activities. University, being higher educational organisation, should focus not only on research activities, but also on application of research outcomes in practice. To achieve this goal, it is vitally important to organise university- industry workshops on the regular basis.           
  

CONCLUSION AND RECOMMENDATION

The results of the interviews, the dialogue and the expert group discussion show that representatives from the industries would very much like to be actively involved in the activities organised by the universities. They are even willing to teach the university students if given the chance to do so. The representatives also showed keen interest to take part in the preparation of the teaching syllabus, so that the students are able to work in the industries better. The representatives from the universities showed their interest to go for the third way that is a good rapport with the industries. Before this the first way was teaching and the second way was research. These positive responses from both the universities and the industries provide a good platform for both parties to go for a better form of university-industry collaboration. 

There are several issues been addressed in the university-industry engagement:

1. Preparing students for industrial training.

2. Industrial training for students needs some form of revision.

3. University staff needs to undergo industrial internship.

4. There should be ongoing research projects between the universities and the industries.

5. Supervision for post graduate students should involve qualified industry players.

6. Should include more industrial people in the curriculum revising team.

A closer tie between universities and industries will enhance more project development. The closer tie will help the universities to encroach more funds from outside, and not just relying solely on the government. There will be a better utilisation of universities’ equipment for technical services if a good rapport between universities and industries prevails.
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