COOPERATIVE LEARNING & THE TEACHING OF PROFESSIONAL ETHICS FOR ENGINEERING STUDENTS 

ABSTRACT

Cooperative learning is becoming a familiar practice in science and engineering fields. This paper has a two-pronged aim: To examine its extent and use in the School of Computer Engineering, Nanyang Technological University, and then to examine how practical it is, in this context, to use cooperative learning as a vehicle to convey ethical principles and professionalism. Intensified reliance on technology has brought about new ethical issues.  It has also resulted in a diminishing of the importance of values and ethics. Yet now is the time these seem most needed. Ethics knowledge and awareness is a crucial component of engineer’s education, necessary to cement engineers’ professionalism and character. The paper will use a simple study to gather information on staff perceptions on cooperative learning, as well as their perceptions on its potential as a conduit to reinforce ethics.  This is only an initial probe. It is hoped, however, that it might lead to the long-term outcome of an actual cooperative learning curriculum in computer engineering courses. 

INTRODUCTION

There are already concerns in Singapore society that we are becoming apathetic and self-centered individuals. The success of our economy has not meant our success as persons. Remaking values and character was thus a major target of the recent remaking of Singapore. Recent curriculum changes attempt to enable students to fit in with the demands of globalization and technology, but there seem to be no changes that do much about our value system in a direct and formal fashion. In tertiary education, character or professional values development is not ever considered. Subjects in the arts and social sciences, the humanities, are “saved” because values have traditionally been seen as being able to emerge indirectly from their teaching. What hope, then, those in the sciences and engineering?

Cooperative learning occurs in many humanities type courses, but engineering courses supposedly by their nature are not such attractive conduits. This paper is a preliminary probe into the use of cooperative learning and its potential for indirectly conveying professional ethical values to computer engineering students.  The paper will first set up the rationale, then review work done on cooperative learning in overseas engineering courses. It then provides information obtained from the simple study.

Clearing up concepts

Many terms are associated and equated with cooperative learning. Examples are: collaborative, active, problem solving, participatory, discussion, group work, mutual, interactive, individualistic, student-centered. 

The Johnson Brothers, Roger and David  (1994), can be regarded as the gurus of cooperative learning. Let’s turn to them for a definitive definition. 

What marks cooperative learning from other forms of interactive learning is that members must maximize each other’s learning as well as their own. Each one is actively involved in the other’s development, be it learning, or completing a task. Thus the emphasis on cooperative. The group works together and for each other. They promote each other’s success and everyone benefits. Later we will examine how practical such a selfless approach is in a Singaporean context. 

Such a maximizing of each other’s learning makes these features of cooperative learning necessary. They are the criteria by which the feasibility of cooperative learning in engineering is measured. 

WHY COOPERATIVE LEARNING FOR ENGINEERING STUDENTS 

Cooperative learning is a positive form of teaching and learning that will benefit students, but of course there will be situations where it is impractical, or even if practiced, brings no benefits. Let’s take a look at how engineering schools overseas have fared. 

Smith (1995)

Smith (1995) informs us that there are three forms of cooperative learning, viable in engineering classrooms. They are informal, formal, and cooperative base groups. Lectures, for example, would be where informal cooperative learning might be found, while formal cooperative learning would be best in high content classes where concepts, theories, or procedural matter needs to be mastered. Lab sessions or design project courses are another possibility. Later, our local study will reveal that our local engineering staff possess share some of these perceptions of when cooperative learning can be useful. 

Base groups are long term. They make sure each person obtains support and encouragement throughout the period stipulated, example, their undergraduate term. For example, a tutorial group can be run along cooperative learning lines, especially if they remain the same throughout a student’s undergraduate career. In our local context, this is an area that can be further investigated as well, as we use tutorial groups on a long term basis.

Hart and Groccia (undated)

This project in cooperative learning for a freshman civil engineering course was initiated because of discontent with their teaching methods. These had been found to be overly reliant on too teacher-oriented passive teaching approaches, demanding only rote memorization and regurgitation of facts to the detriment of reasoning, critical thinking, and problem solving skills. 

Cooperative learning was sought to provide a more meaningful hands-on approach involving the learner in the building of bridges between facts, concepts, and disciplines and sub-disciplines. There was also “real time” instruction and experience in learning interpersonal relations and group dynamics skills. Such skills were perceived to be critical for the world of work. This need will be reflected later as something our own students need.

According to Hart and Groccia, a study conducted by a professional engineering society (National Society of Professional Engineers, 1992) of employers of entry level engineers supported the need for the development of higher order interpersonal skills and teamwork. Students should be able to see the interconnectedness of ideas, knowledge, to be able to transfer skills learnt in one discipline and subject to another. Bastion (2004, p.11) cites Acting Minister for Education Tharman Shanmugaratnam alerting us to the same point. Business perceptions of success went beyond academic grades and classroom performance, focusing on teamwork, critical and analytical thinking skills, flexibility, etc.

Hart and Groccia assert that cooperative learning prepares students for future working life. This is again so for Singaporean engineering students. 

They suggest that each group have an encourager, to make sure motivation is high and all participate; the checker, that analysis and procedures are being adhered to, work done is accurate, and summarizer, the person who does the final presentation. They go further that the titles of these roles can be made equivalent with that of real working life, such as project manager, chief engineer, engineer, client representative.

Pimmel (2001) 

Pimmel (2001) reports the use of short presentations (mini-lectures) interspersed with team exercises to enhance understanding of the subjects and to encourage students to use the associated skills into their working skill set. One unique thing is they also formally incorporated a section on engineering ethics.

Just as with Hart and Groccia above, the impetus to experiment with cooperative learning came about with dissatisfaction with the way students were taught resulting in the way they learnt. The traditional lecture approach for engineering was passive, with the message that there are only right and wrong answers. They were able to memorize concepts and principles easily, but failed to internalize them and make them part of their thinking. They would thus not rely on or even use the principles in preparing presentations out of the course. Some of our own engineering staff reported similar dissatisfaction. None, however, had ever thought of doing something about it.

Pimmel found that students were helped in their intuitive and conceptual thinking, creative and contextual problem solving skills, teaming skills. These are all vital for engineering students. They also need help developing  communication skills, leadership, cooperation, and confidence, as they do the transfer of learning. For example, in Pimmel’s courses, as in our local engineering course, communication skills are taught separately from engineering courses. This sends the message that writing and communication skills are distinct from engineering, not necessary, not integral, etc. how cooperative learning helps this is students actively use these in their learning of engineering subjects because of the nature of cooperative learning, where they MUST communicate with others, and communication is integral to the success of their engineering tasks. 

Others

Welch, Gradin, and Sandell (2002) point out the reality that engineering schools can be skeptical about progressive teaching methods because they seem antithetical to engineering subjects. Many hold the view that active learning methods may be appropriate for “soft” disciplines, but are inappropriate for engineering and the sciences. They feel students wont take the course work seriously and coverage of material would have to be sacrificed. Few of our own engineering staff were actually skeptical.

The authors report similar benefits as previous works, including a transformation of teacher and student. Student engagement and excitement are elevated while learning is deepened. Students become better engineers because they can think critically, solve problems individually, or in teams, write better, and orally present information. Through cooperative learning, students learnt on the job skills such as working in a software engineering team, and interacting with customers. As will be discussed shortly, these are certainly benefits our own engineering students could use. Teachers benefit because they are able to challenge students with an even more demanding curriculum. 

The authors also point out the importance of motivation and involvement of students.  This would be a problem obviously. Cooperative learning succeeds because students take it seriously to carry it out. If they are indifferent and unwilling, there will be no cooperation. Our local engineers have highlighted this as well.

The modern workplace hinges on team working. The use of cooperative learning helps students cope better when they enter such a team-oriented workplace. They become adaptable, flexible to changes, and working in different types of work environments. Such a benefit will also accrue to our local context. 

Similarly, Mourtos (1997) provides testimony that cooperative learning teaches engineering students the ropes of teamworking necessary for future professional life. Many engineering students tend to work alone. In a society like ours, this is only too true, where we are even more alienated by the computer. Industry, however, works in teams. Where do students learn the necessary social skills or have these reinforced? 

DISADVANTAGES 

There are disadvantages to cooperative learning, some of which were also expressed by our local staff. 

Instructors may not plan all that well, creating dysfunctional groups, causing student dissatisfaction if not complaint. An example of this is the issue of grades. Cooperative learning emphasizes group grades. The pressure of grading may break up the harmony of cooperative learning. Students may ironically feel the pressure to perform because they feel the pressure of the group on them to do well. They may feel stress that they cannot keep up, pull their weight, be not good enough, etc. This might happen, say, if the other members are stars, and one member isn’t. This issue will definitely be a big concern for our Singaporean students where the be all and end all is grades.

Group members can also easily shift focus from learning to the grade outcome, becoming concerned with grades (as usual),  rather than to learning, and each other’s learning. In our local context, then, cooperative learning does not really solve or ease the grade or exam orientation of our students.

Students can be hostile, for example, bright sparks may complain about being held back by slower ones (Felder and Brent,1994). This might be a common occurrence in Singapore where students are not quite distinguished by love for their fellow mates, selflessness, or altruism. 

Mourkos (1997) draws our attention to the fact that students need to come to class prepared, in order for cooperative learning to be effective. This will be a problem for us. How many students can we get to come prepared for even the tutorial? One local lecturer gives this same point as working against cooperative learning.

These studies show that engineering and cooperative learning, are compatible in teaching style as well as subject. Many of the points raised here will recur in our study, as we shall now see.

STUDY

Twenty staff in a university school of computer engineering in Singapore were interviewed informally, and as a conversation or dialogue. The majority of staff were unknown to the researcher, but perhaps the mode of interview was non-threatening so that staff were open and straightforward, with the conversation encapsulating opinions about education, students, Singapore society, all revealing of perceptions about the state of education in Singapore. 

The study was just a testing of the waters. It did not adhere to any formal research convention. The questions asked is attached. They guided and provided a structure to what information was being sought. 

This simple study aimed to find out :

· The level of familiarity of lecturers with the concept of cooperative learning

· The use of cooperative learning in subjects taught

· The interest in and possibility of the use of cooperative learning as a method for teaching computer engineering subjects

· The interest in and possibility of the use of cooperative learning for the conveyance of ethical and professional values

Many of our engineering staff had only heard of the term vaguely, had never actually heard it formally. Only two stated they were quite familiar, having heard it overseas, or in conjunction with interactive learning. This was expected. The majority of engineering staff have not taken any education courses, and their professional development is mainly kept to engineering conferences and publications. Not many would read out of their field, especially in the area of education. Of course there were responses like No, never heard. Do not know.

Familiarity with term cooperative learning

While the majority of staff were not familiar with the term, many said they could deduce that it meant something like people coming together, to work and play together, to learn something.

Engineers were thus able to give an accurate meaning to the concept, deriving meaning from their understanding of cooperative: 

People learn together but help each other. Ask each other questions, so as to understand better. Students will then know what to do and what not to do.

Students working to try to improve one another’s performance. Interactive teaching between parties.

I heard the term from someone who tried to introduce it among lecturers. Is it discussion among colleagues about what new things are going on that may learn from other colleagues.

Very familiar, but it could mean different things to different people. For educational purposes, exchange of information, like a BB which provides parties opportunities to learn, provides feedback. Need not be a divide and conquer concept of learning. 

It’s like subcontracting work out to groups.

Heard of what it means, just group with some others, try to learn something together.

Roughly, more like two way teaching. Interactive learning.

Haven’t heard the term. Think it means learning in a group environment, trying to help each other. 

Peers getting together to strengthen learning; A problem-based approach to learning; teamwork – reaching out to each other, an united front in problem solving, presentation of solution.

Think it means small group coming together to help and learn from each other.

One lecturer questioned:

Is it the same as problem-based learning? What are differences? In UK, problem-based learning being used in medical and dentistry faculties, to teach judgment, inference, all of which very important.

Not sure whether this respondent was being funny but he said:

I read the paper, you read the paper, then we come together.

And this response was funny:

Students cooperate with whatever I want them to do and learn.

These responses show our engineers may not be familiar or have had experience with cooperative learning but could zero in pretty much accurately on the term. Some new insights were added as in above, that cooperative learning could strengthen learning… reaching out to each other, an united front in problem solving, presentation of solution.

It is interesting to note that no lecturers equated cooperative learning with discussion, or thought of it as group work only. Their understanding of the term was not carried through into practice. The majority had never done it formally, although forms of it are being carried out indirectly. 

Whether staff have used cooperative learning or some form of it

Some were direct and unequivocal:

Does not sound like what a lecturer can do. 

No way.

Others saw at least some form taking place in these ways:

Lab experiments, group pairing, when students have to see the task through, split work, have to troubleshoot, if they have problem, must get it right. Some leave their own groups and go to other groups to learn – is this cooperative learning? 

I sometimes give them three minutes during a lecture or after, to discuss among themselves, ask questions, check with each other knowledge. Is this cooperative learning? I don’t know whether they do it, or just yapping and resting.  

Maybe indirect sense, its there when students work among themselves.

Not really looking at cooperative learning. It just happens.

So cooperative learning, yes, but in a limited sense. Project work, design for data acquisition, after working in their groups, they then present to everyone. They first present to their group, then to other groups. Mastery from individual group to larger group, that is whole class. 

When they do revision together. Labs, tutorials.

Labs, already in groups, discussing among themselves, some form of cooperative learning. There’s time for it, more hands on. In tutorials, interaction is with class as a whole, not as groups. 

Have asked students to do it. Asked students to question each other view point. But not formal. Do not supervise or monitor groups. 

Not in lecture. But looks like I’m doing it in tutorials, automatically, without me knowing its cooperative learning. I have several groups in class problem solving, and in the process, helping each other. So I think I practise it implicitly, not openly. Students do it on their own. Tutorials do lend themselves to cooperative learning. Example, FYP project work, they cooperate with each other, boosting each other’s morale, to complete on time. More explicitly, I have told them they needed to collaborate.  

Not in tutorials or lectures. Do not break them up in groups. Usually go though the problem. They do ask questions, but do not question each other. They do not have to justify anything.   
It could automatically happen – friends help each other.

Not here. But before, yes, in Australia. It was termed problem-based learning – for the course Microprocessing Systems Design. People came from different disciplines, different backgrounds, so some segments of the class did not have the skills others had. Part of the groups knew some things, the others didn’t. So mentioned early on they would have to use cooperative learning. If they could demonstrate this, this would be incorporated as part of their assessment, and they would get additional marks. The class was about 40. 

On a personal level, I have encouraged study groups, say, among my counselees. I do see cooperative learning can be encouraged through study groups. But this has to be on student own initiative. 

Yes, in labs, although not as specifically cooperative learning. Groups are randomly allocated. 

The majority of staff especially those conducting labs and tutorials did have discussions and group work as part of their teaching method. Do engineers think their present group work can be extended and organized along cooperative learning lines implementing the features of cooperative learning? 

Staff perceptions of what are obstacles to cooperative learning

The responses tended to be negative with two main obstacles anticipated, student attitude or mindset, and time. Lets look closer:

Not easy to get students to do it. Too quiet. Cooperative learning is lively. 

Nature of engineering subject. Learning outcome is individual. No complementary work. Not school policy, which does not encourage. Projects are individual work. Independent learning is a requirement. 

One staff pointed out the cogent problem of assessment. As mentioned earlier, grades will be a problem for our students.

Not because I don’t want to, but student is problem. Student complain others not working, but all will get same grade.

Assessment would be a problem – how to assess? As long as the marking scheme can be tailored to cooperative learning, and can it? Marking scheme needs to be more flexible.

In a large class, it would be dead. Class sizes here, cooperative learning cannot even be contemplated.

No, because subjects like algorithms are individual assessed, no group work.
Students were themselves seen as obstacles:

With cooperative learning, students must know about the subject in order to demonstrate, share with others. 

I find students just want the answers. They do not want to learn. 

Many or most students would say “Just tell me exactly what I need to know for the test, not one word more or less”.

A similar answer was:

The process is they just want the answer, which they will revise prior to the exam. If we are going to do cooperative learning, we need to change the mindset of students. 

It happens automatically in Australia. When students help each other get a task done. Not in Singapore. More selfish. Protecting themselves more than others. They want more time to get a higher mark, not to learn more, or help others. Cooperative learning is unrealistic because of student approach to studies, and to life.

They do have a problem anyway answering questions in a normal class, what more cooperative learning. 

Most students are selfish. Learning is a zero sum game, your doing well means my doing badly, and vice versa, your passing the exam could mean my failing. If someone else does worse, I will do better. From past experiences, students are selfish, passive. Even asking simple questions, no volunteers. Going with cooperative learning too risky.

Obvious some students are smarter, but whether these are willing to help others?

Time and constraints of the curriculum was another issue:

Can’t in lectures – we need time to cover the curriculum. Also lectures are big classes. Can only work in small classes.

Cooperative learning also needs careful planning, students must be well endowed with information. 

Some felt cooperative learning was not everybody’s cup of tea:

Cooperative learning is not every students learning style. Not everybody’s style to study in groups. Students should not be forced into a mode. Motion that people want to cooperate is in itself wrong. 

It is for students to group themselves. Lecturer should not be involved. Lecturer should not try to enforce such grouping.

An original insight saw a problem in the emphasis on e-learning:

E-learning is another problem. Face to machine interaction preferred rather than face to face. Negative effect. Students prefer computer to cooperative.

The above is connected to staff reasons why not many are reluctant to attempt cooperative learning. Details follow:

I don’t use it in any of my courses, but can see engineering might have some scope. It’s a matter of finding the right persons to fill the right roles, like coordination, leadership. With undergrads, its difficult.
Students are again seen as a problem:

Sometimes, not always. Students may be passive. Students must be able to lead, may not be able to. Less willing to lead, initiate things.

Students may not be all that keen to help, or seek help. On groups, too, foreigners will help their own kind, like Singaporeans help Singaporeans.

Sounds interesting. But not sure whether practical. Some students are lazy, irresponsible – unfair to ask others in the group to help them.

Students hope solution will be given to them. Not feasible because limited time. They only care how soon they can finish and graduate. 

No way. Students are too junior. They need spoon-feeding.
How willing are students? We can split them into groups, tell them to help each other, uphold each other, but are they willing? Some still want to work on their own. Cooperative learning may be impossible. Some may feel wasting time on slow ones. 

Students do not volunteer to ask questions. So teacher solves problem in the end. Opportunities are given, but no one takes it. Do not look at it as an opportunity to learn, excel. Just want the answers, solutions. 

I would like to try it, but student approach is crucial. Cooperative learning is good, for values, etc, but it requires student agreement. They will not agree. They are tuned to tutorials as places where they get answers and solutions, not where they think. But maybe if before hand, they are told, then maybe. Like maybe school policy?

The suggestion contained in the last part of the statement above is a good one, but it hinges on school policy. It is doubtful whether cooperative learning will ever be part of university policy, as universities leave the choice of teaching method to lecturers.

Instructors also play a role:

Not easy to practice. End of each session, I already feel drained. A lot of effort, time. Who is willing? 

Cordination will end up being done by supervisor, Not many will be willing because they’re too tired, do not want to play this role, no time.

A valid comment was that students would need to be homogenous:

One problem – disparity of students – everybody not of same level. Requires each one to recognize the deficiency of each other. 

Regarding the statement above, it is interesting to note that an earlier response stated that it was differences among student learning levels that necessitated cooperative learning, whereas here it is seen as an impediment.

Present large class sizes was again brought up:

For 500 students??!!!! They come to class without even tutorial questions. What type of cooperative learning do you expect from them? Can they do? They group students according to ability, like accelerated masters program. Maybe these students are brightest and can cope. 

The last part of the statement above is possibly reflected in present school policy where changes in curriculum toward more project work, more cooperative learning, as such, seems limited to the top schools where the brightest supposedly gather.

The implication contained in the two statements below suggests that too tough or rigorous courses might be a factor:

Singapore courses too tough. Course content too tough. Not so bright have to spoon feed.

Every subject has scope – but do we have time? Is engineering subject too difficult? Cooperative learning also requires independent learning. Students do not know where to start. Need lecturer to explain key points.

As was the level of students:

Not in their first year. Too many subjects, and they’re not capable. No time, too. 

Student mentality continues to be the problem as well:

Junior level may not be appropriate. In the first year, maybe. Especially if SCE promotes it as style of learning. Would like to try, but can students do it? Its whether they can change their attitude. Not very optimistic about it. 

Some negative responses were:

Impossible even in groups of three to forty. 
Do not see it as beneficial. Time is issue. Cooperative learning is unstructured, may or may not achieve teaching objectives. Cooperative learning is better for subjects less content-based, and when there are intangible benefits. For high-content based subjects, where there have to be concrete tangible benefits or outcomes, cooperative learning would be high risk. Its OK more if we are teaching learning skills, or values. But this is not our teaching objective. Many would question is this within my teaching purview?

In the statement above, we must note the new points that distinguish the use of cooperative learning for low and high-based content subjects, between the tangibles and intangibles of teaching. 

The respondent continues and elaborates:

Learning objectives are to achieve a certain outcome, measured by student knowledge of particular subject. It is to gain knowledge for immediate needs, which we all know is the EXAM. Most academic staff do not see taking care of learning skills as our responsibility. We are tasked to deliver content. If in assimilating this content, our objectives are met.  But whether students are good learners, can extend material, transfer, etc, not in the equation of measuring learning outcomes. To go with cooperative learning, is too risky.

The respondent is willing to make some caveats:

Whether it can be taught depends on subject – and group size. Effectiveness also depends on thoroughness of subject, and how much is needed. If very thorough, then OK I’d say we need cooperative learning. 

Other responses:

Can fall apart, I have seen such breakdown happen, because of personality, lack of commitment.

Slightly more optimistic answers were:

Depending on the form it takes in class, may be difficult. If courses involve projects, building things, then can. Even a foundation course, though, which is not project based, might do some form of cooperative learning in bite size, to lead students on to the project cooperation they will need in next course.

Yes I would try. Whole thing about problem-based learning, cooperative learning, peer teaching, it can enhance learning. Significant, worthwhile. In this place, though, teaching is seen as not a very important activity. Need to change this mindset. In overseas universities, cannot focus on research to detriment of teaching or everything else.

Cooperative learning in specific engineering subjects 

Engineers were asked to cite subjects which they thought might have potential for cooperative learning:

Subjects like Microcomputer Architecture, Mobile and Wireless Communication, have potential when students group together.

Is Discussion Board (BB) some form of cooperative learning – students pose problems, some answer. 

Design and Development Project (DDP) is good opportunity for cooperative learning. Group members, each person responsible for a particular task, part. Individual grades, though. But one grade given for cooperation, coordination skills, etc. 

Software engineering – divide into groups, develop some software produced from scratch, from gather user requirements to final product. Whole team must work together. Final Year Project Reports can be individual based, because marked as individuals. Don’t really have to care about what other is doing. 

In Microprocessing Systems Design, small groups, manageable. Discussing design strategies and defending it.  In design-oriented subjects – collaboarion, more than one point of view, one way of seeing a thing. Needs consensus. If  mathematics – least potential – only one solution.

All subjects can be cooperative learning. 

Professional ethical values and cooperative learning in engineering 

The other part of the study was to examine whether engineers thought values were important, and whether they would use cooperative learning or any similar situations to formally convey these values. Almost all staff perceived ethical values as very important for students, but few thought engineering classes could be used, whether through group work, cooperative learning, or anything else. Few also perceived it as their role and responsibility. 

Let’s start with the more promising answers: 

Yes. In the debrief, I will highlight values lacking if need be. If I noticed certain things amiss, not quite right. Students do complain when others not pulling their weight. I will highlight this.

Yes. Depending on subject, if it requires values to be used, like teamwork, then I will. Other wise I have to focus on the subject.

Yes. Cannot survive in industry without it. Living with differences and being effective, identifying weaknesses and strengths. 

Depends on structure and nature of subject. Engineering hard facts, solving a problem, but yes, can have values.

Yes.  But factors are time and space in curriculum.

Now for the downers:

I think it is important. But to convey, no, its full work so much preparation to do already so where got time? Might try later. (Qualifies “later” as later in her career.)

Everyone has a duty to inculcate. But opportunity must be there. It isn’t. Also, so what do we do – like forging signatures for attendance – what do we do – its rampant, but so what?

But most would have values as they grew up. But maybe not in Singapore. (An indictment of our society indeed!)

I thought they were supposed to be already ethical in the first place. (And we thought the above was bad!)

Important – please note this – the conditions are impossible to teach ethics. 

Values are conveyed, like during their FYP. They are obligated to each other for success. But during tutorials, get sleeping passengers, not so much values. Difficult to find shirkers, so cannot teach them values, or reinforce. Group members may help a little, motivate, help slow learners, but again, don’t really know whether this happens for sure.

Values cannot all be realized within short time frame. One hour slot. 

Ethics is important. But how to teach? Especially in a technical course. Example, signing attendance for others is common. 

Indirect a possibility. Should be independent, responsible, etc. when they come to us, old enough to think for themselves. KNOW it already. 

Highly technical subjects – no scope. Unless its about plagiarism.

How? This is “cheap education” – so many in a group. We are merely continuing after high school. It will get worse because education tied to manpower and economic policy. We are merely training manpower for Singapore as cheaply and economically as possible. 

DISCUSSION/CONCLUSION

It seems indubitable that computer engineering students, if not all Singaporean students, should engage in cooperative learning because they need it, primarily in terms of values and character development. The problem is that the students who need the values are themselves the obstacles to its implementation. The review of literature of overseas studies saw programs being successfully implemented probably because students have a more generous mindset, but this is admittedly a sweeping generalization. Problems, anyway, have also been pointed out with overseas students as well. The main plus factor has been staff overseas knowing about cooperative learning and being willing to try it out and drive the project through. As mentioned earlier, our staff, too, are not too happy with teaching methods in engineering, but they have not considered or been inspired to change. Their responses show, however, some optimism, albeit guarded and tentative, that cooperative learning is attemptible, at least in certain subjects. 

If we looked at student values, though, then dismal is the mood for cooperative learning. First, its emphasis on cooperative, persons working together and for each other. How practical is such a selfless approach in a Singaporean context. But it’s the cart and horse story here. Perhaps implementing cooperative learning forces students out of their me-only rut onto more noble goals of helping others.

Values of collective moral and social responsibility, trust, empathy, are all key requirements for the wholesome development of global citizens, as are ethical and professional conduct. Selflessness. care, consideration and respect for others is a must, too. As reiterated, too, teamwork and all the corollary values are mandatory to working life. Thus cooperative learning also prepares engineering students for corporate world, for it reinforces values learnt perhaps in their communication skills subjects.

Students receive concrete opportunities to become better engineers because they can think critically, solve problems individually, or in teams, write better, and orally present information. 

Through cooperative learning, students learnt on the job skills such as working in a software engineering team, and interacting with customers. They also cope better when they enter such a team-oriented workplace. Cooperative learning teaches engineering students the ropes of teamworking necessary for future professional life. Many engineering students tend to work alone. In a society like ours, this is only too true, where we are even more alienated by the computer. Industry, however, works in teams. 

Self esteem can also be heightened. As they have to explain concepts or knowledge with each other, this puts them on their toes, ensures they themselves are clued in as to knowledge, and what has been taught. They gain confidence in what they know, and are more likely to retain their new knowledge. Such a benefit has implications for Singapore students in Singapore society.

In our society, another thing that might work against cooperative learning’s success is our heavy if not total exam orientation. As long as these rule the day, students will still look out for numero uno – themselves. This will not be cooperative learning. With self centredness mainly at their core, it is also highly doubtful that students  would actually extend care to a slower learner, especially if it means sacrificing their own time, time that could be used to develop or improve themselves.

Our world may have reached the heights of excellence in day-to-day living, medical research and technology. We can now transplant faces. I’m personally looking at J.Lo. But its also an intensely competitive world, where sad to say, but good to know, our daily bread of values that sustain us a s society of persons is being erode. Competitiveness means we try to get ahead and to push ahead and push on usually means pushing someone out or down. Even more so we need to learn to cooperate and care for others, take responsibility for others. Cooperative learning might turn out to be the lifesaver for the values it inculcates alongside whatever form of knowledge that is being transmitted. 
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