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5. The use, of CSCL to teach an honours course on the theory of 
programming languages 

A CSCL envirorunent was implemented in a course for the honours degree in Computer Science at the 
University of South Africa (Unisa) - a distance teaching university. The honours course in Computer Science 
deals with the theory of programming languages. The five basic elements that should be present in a 
cooperative learning envirorunent were implemented as follows: 

1 .  Positive goal interdependence: In this case study, students had to participate in the learning process 
by completing a group project and the mark that they obtained, depended on the group effort. 

2. Face-to-face promotive interaction: Communication with other students had to be by means of 
electronic mail. Promotive interaction took place, although not face-to-face. 

3 .  Individual accountability: Each student had to do one subtQpic o f  the project, but they had t o  b e  able 
to write the examination on any of the subtopics. 

4. Social skills: Students had to develop respect and trust within the group. 
5 .  Group processing: To achieve this, all electronic mail messages sent during this project had to be 

saved and forwarded to the lecturer, to monitor the progress of the group. A questionnaire was 
provided at the end of the case study, for completion by the students. 

For this case study it was decided to follow a simplified version of the group investigation method and do the 
evaluation of the cooperative learning environment using a structured questionnaire, printed documentation 
of all communication via electronic mail , as well as a group written report. The group investigation method 
requires from the learners to take responsibility for deciding what to learn, how to organise their learning and 
how they are going to communicate their knowledge to the rest of the class. This is the most complex of the 
existing cooperative learning methods. 

Only four students in the group of forty students had electronic mail facilities. They were willing to 
participate in the case study. The students used the electronic mail facilities at 1their work places in Pretoria, 
Soweto, Mmabatho and London (United Kingdom). As students in the honours course, they had to complete 
a compulsory project on the design principles for a new programming language. The five most important 
design principles, according to the students, had to be discussed and compared with existing high-level 
programming languages. Due to the fact that there were only four students, the number of design principles 
for this group project was limited to four. 

To create a successful learning environment students had to follow a specific procedure. Although the group 
investigation cooperative learning method leaves the responsibility of the learning witµ the learner, guidelines, 
to make it easier for the students to complete the task; were provided by the lecturer: 

l .  Assemble needed materials : Each student had to assemble reading material on the design principles 
of a programming language. 

2 .  Do a group building exercise: Students had to contact the other students, using electronic mail 
facilities and get to know each other, for example by asking questions such as "What's your 
occupation?", "Are you married?", "Do you have children?", "Why are you doqig this course?", et 
�- � 

3 .  The lecturer must explain to students the idea of group work Th e  theory behind an effective group 
was explained in a docum"ent that was posted to the students. Extensive use was made of the book 
by Johnson, D.W. and Johnson, F.P, [ 1 99 1 ] :  Joining Together. Group Theory and Group Skills. 
Englewood Cliffs: Prentice Hall. 

4. Explain the goal and the task-. The objectives of the project that should be done were given to the 
students in their first tutoriaf letter for 1 994. 

5.  Work as a group to obtain key conceptslsub1op1cs : Students had to contact the other students via 
electronic mail and identify the four key principles to be covered in their project. They had to reach 
consensus as a group on the four most important topics. 

6 .  Lecturer review: The lecturer had to be infonned via electronic mail of the four topics that will be 
discussed. 

7 .  Group decides : The group assigned one student per topic. While they were studying their particular 
topic, they had to be on the lookout for infonnation on the other three topics, and had to pass the 
information on to the relevant group member. 
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8. Report back to group: The students had to report back to the group on the topic that they had 
studied. The four topics had to be combined into one written(word-processed) project that 
constituted a mark for the entire group. 

9. Evaluation of group processing: A questionnaire was given to all students. Students received a 
mark for the written project Printed electronic mail messages had to be submitted to the researcher. 

Although a very small group of students was involved in the case study, it is interesting to note that they all 
agreed on the following: They share sources of information that they have with other group members in order 
to promote the success of the individual members as well as. the group as a whole; computer communication 
skills will open new opportunities in their careers; they would like to do other courses in groups while 
studying at a distance teaching institution; they believe the group learning approach can open alternative 
approaches to education and training and that it can be successful in distance education. On the negative side 
students did not always offer facts and relevant information, express their feelings or give their opinions and 
ideas freely during the discussions. 

6. The use of CSCL to teach information systems 

A study done by Froneman and Roode [in this proceedings] indicates that businessmen and IS managers 
require systems analysts and end-user support personnel to be proficient in business communication, writing 
skills and presentation techniques, as well as interpersonal skills. The recently published [ at ICIS 95) IS'95 
curriculum also includes, amongst the desired characteristics of IS graduates, communication skills, and state 
that · IS graduates must communicate in a variety of settings using oral, written and multimedia techniques'. 
To achieve this objective, IS'95 identifies five supporting courses should be included·in an IS curriculum, 
dealing specifically with composition, technical writing, listening skills, public speaking and small group 
discussion. It is important to note that IS'95 actually describes the area of communications as a required area 
of study for IS graduates. 

In the South African context, this recommendation or requirement of IS'95 might be difficult to implement. 
In general, IS graduates in South Africa spend three years in undergraduate study in contrast to the typical 
four year courses which IS'95 has in mind. This makes it virtually impossible to find room for additional 
external courses in various communication skills and competencies. As a result, most South African 
implementations of IS curricula would indeed require students to acquire requisite communication skills, but 
go about how this should be ac.hieved in a ra!Jier haphazard way. 

We conclude from the work reported on in this paper that there is a way out of the ' time dilemma'. Instead 
of teaching communication in its various forms as separate subjects, using an alternative teaching approach 
could actually, through experiencing various forms of communication themselves, enable students to acquire 
these skills by practising them. The different case studies reported on in this paper all had in common that 
their success depended to a large extent on effective communication between members in a group and across 
group boundaries. The variety of ways in which CSCL exercises can be implemented makes it possible to 
deliberately include a wide spectrum of different communication modes to expose students to them and 
provide them the opportunity to become proficient in them by actually practising their skills. 

There is a further advantage to using CSCL in teaching IS. If students are taught to work in a CSCL 
environment and thus become used to and acquire working habits which are required in order to make a 
success of group work, they will find it much easier to adjust to team and group work in the work 
environment they will enter after graduation. There is virtually no limit to the range of topics in the typical 
IS curriculum which could be taught and could benefit from a CSCL approach. Computer support can include 
computer-assisted instruction, computer conferencing, interactive video and hypermedia. Each of these 
technologies could demand different skills from the student actively engaged in a CSCL project. This can 
further be enhanced by varying the cooperative learning method across different projects and topics. 

Lastly, communication technologies make it possible for students from different IS departments in South 
Africa to work on joint projects, as was demonstrated on a small scale in the third case study discussed above. 
This means that IS departments at different tertiary institutions could cooperate to offer certain courses jointly, 
making more effective use possible of scarce expertise and human resources. 
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7. Conclusion 

In this paper three different case studies were discussed in which a CSCL environment was established to 
support the learning process. The paper first examined the concept of cooperative learning and then showed 
how a CSCL environment is created when the instructional use of information technology is combined with 
the use of cooperative learning methods. 

' 

Each of the three case studies is described in detail and brief summaries are given of the conclusions drawn 
from them. The general conclusion was drawn that CSCL can be effectively implemented in an IS teaching 
environment and can be utilised to achieve specific objectives, apart from simply enhancing the teaching 
process. In the first place it is argued that the emphasis on the communication skills of IS graduates expressed 
by various interested parties (business, IS industry, cwTicula designers) can be addressed by making active 
and wide use of CSCL in the actual teaching of an IS curriculum, instead of requiring students to include 
separate courses on communication in their study program. 

It is argued that such use of CSCL would have the added advantage of preparing students for a work 
environment where they will be expected to work cooperatively. Traditional learning environments actually 
discourage cooperative work, promoting and instilling an approach of · going it alone'. Using CSCL in a 
variety of settings and with a variety in its implementation structure, could expose students to a diversity of 
group :work from which they, by actually participating therein, could have rich learning experiences. 

Finally it is pointed out that the use of CSCL could enable South Afiican tertiary institutions to share certain 
workloads and thus make more effective use of their scarce resources. The technology which we profess to 
teach to our students can make this all happen, and a better demonstration of our mastery of technology could 
scarcely be dreamt of. 
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