TEACHING OPERATIONS MANAGEMENT TO HISTORICALLY DISADVANTAGED STUDENTS IN SOUTH AFRICA.
INNOVATIONS IN TEACHING AND LEARNING TRACK

The University of the Western Cape is categorised as an "historically disadvantaged university" and draws it students from communities where the education systems have all but collapsed. Creating learning experiences for these students is a general challenge, but developing an understanding of the effective management of operational resources when student's often only have experience of extreme resource scarcity presents particular challenges.

This paper presents the model, a simplified version of Hill's 1995 model of manufacturing strategy, used to introduce students to operations management. It also reports on the introduction of mind maps to strengthen the cognitive skills development of the students and the case study assignment which enables students to apply the model in a real world situation.
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Introduction
A survey of the information literacy
 of the students at the five tertiary educational institutions in the Western Cape region found that "fewer students at the University of the Western Cape (UWC) and Peninsula Technikon record never or rarely having difficulties with reading and writing compared to the three historically advantaged institutions." (Sayed & Karelse, 1997) They conclude that "the picture that emerges for this index is that a greater proportion of black students report more reading and writing difficulties than their white counterparts." (ibid.) The report goes on to analyze differences of student profile, resources and learning experiences prior to studying at a tertiary institution. However for present purposes it provides empirical evidence for a reality that all of us who teach at historically disadvantaged institutions face in class: that our students are woefully under-prepared for graduate study.

The situation is a legacy of so-called bantu education, a key pillar of the apartheid policies of the previous government. At the time this policy was being formulated in the 1950's and early 60's it was thought that blacks only need to be prepared to provide manual labour for South Africa's mining and agriculturally based economy. Therefore it was considered unnecessary to educate black South African's to a similar degree as other South Africans. Education was racially segregated and bantu education was not provided for equally when government allocated resources.

Despite recent political reform the consequence of those policies remain with us. Not only because reforming the school system is a long term project, but also because the present government has instituted a policy of strict fiscal discipline to reduce the national budget deficit. While the public education system has been rationalized into one department providing equal public education for all, the budget restrictions has led to retrenchment of teachers and closure of schools. Even just getting textbooks into schools at the beginning of the school year has proved to be a major obstacle due to mismanagement and corruption.

For UWC the situation is exacerbated by the dynamics of black empowerment in education. The historically advantaged institutions used to enroll far more white than black student and now need to recruit a larger proportion of black students. They also have better reputations by virtue of being better resourced and having lower student/lecturer ratios. Therefore they attract students with better academic credentials than the historically disadvantaged universities. The result is that the institutions that have the least resources end up with the students that need most academic support.

Given this context I have had to adapt the curriculum and learning techniques for the introductory operations management course to be more accessible to our students.

The Course Curriculum
"Production/Operations Management" (5th Ed), 1996 by WJ Stevenson was used as textbook. It was not the most recent edition because the book-leasing scheme operated by the university could not afford to replace the text. The curriculum for the course consisted of the following topics divided into twelve sessions:

1. Course Outline Handout and Explanation

2. Process Flow and Process Types

3. Introduction to Operations Strategy

4. Location and Capacity Planning

5. Forecasting

6. Aggregate Planning

7. Materials Requirements Planning

8. Inventory Management

9. Materials Management, Purchasing & JIT

10. Quality Management

11. Product & Service Design

12. Project Management

The order of the topics was changed from that presented in the text, because I took the approach that developing an understanding of the traditional competencies in operations management was an important foundation to lay before dealing with topics like quality management. Process types and process flow was dealt with first to give students a sense of what "operations" was about, because to many of them it was an entirely new concept. However the most significant departure from the text was to provide the students with additional material on operations strategy because the text was not particularly clear in that area.

The crux of the approach I took, loosely based on Hill 1995, to the role of operations in an enterprise was to present operations strategy as the linking mechanism between customer requirements and operational capabilities with the former being the point of departure for formulating operations strategy. Customer requirements were to be identified in terms of the "value drivers" of price, quality, delivery, flexibility, etc. before an assessment of how well the operational capabilities of the enterprise matched the customer requirements. Once a prioritized list of value drivers were identified they were called the "competitive priorities" that the traditional operational capabilities (comprising most of the rest of the curriculum) were to be assessed against.

In class I used the following diagram to illustrate how one would analyze two operations with similar product lines (hot dogs), but different markets. The market analysis is undertaken without reference to the existing operational capabilities. The output is an overall set of competitive priorities for the operation. For the sake of simplicity order qualifiers and order winners are not differentiated. The learning point is that the hot dog stand on the waterfront should have the operational capability to offer product variation (eg. different sausages and/or sauces) whereas the one at the station must have the operational capability to meet demand peaks during the day.
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The Case Study Assignment

To allow students to cycle through the study material more than once using different learning faculties they were set a group case study assignment. This was the "learn by doing" part of the course where they applied the concepts learnt in class. The groups were required to select a small operation of their choice and to analyze it. The first year that the case study was introduced it was found that some students could not cope with the assignment at all. Thereafter they were required to hand in four preliminary components of the assignment for evaluation and feedback:

1. Process flow diagrams of the operation:
A means of becoming familiar with the operation.

2. Market analysis:
An analysis of the markets of the operation as explained above.

3. Operations strategy:
The consolidated competitive priorities for the operation.

4. Operational capability analysis:
An analysis of how well each aspect of the operation meets the competitive requirements identified earlier.

A final report containing the preliminary components together with conclusions and recommendations was required to complete the assignment. At each stage of the assignment student were provided with feedback and suggestions of what to investigate further for the particular operation that they were investigating.

Introduction of Mind Maps

The first time I offered the course at UWC I had the sobering experience of a very high failure rate. Upon reflection I thought that if the students were not coping en masse then the learning methodology being used was not appropriate for them to learn effectively. The initial response was to try to ensure that the students came to class prepared by having completed the required reading. Quick multiple choice question tests were introduced at the start of most lectures. While it helped somewhat it also led to aberrant behavior such as most of the students attending the last of three weekly lecture sessions. It was also found that many of the students had become accustomed to rote learning at school and had little ability to organize their thinking on a topic. 

The next year I introduced the requirement that student had to hand in a mind map (Buzan, 1997) of the required reading for the lecture within the first 10 minutes of the lecture. Mind maps were evaluated, commented on and returned promptly before the next week's cycle of lectures and tutorials commenced. Much consternation in the initial weeks of the course while the students struggled to come to grips with the technique. However thereafter it was noticeable the mind maps were of a higher and more consistent quality. 

Many students used the mind maps to make detailed summaries of the reading material, but were encouraged to strike a balance between detail and structure. It also became apparent that some students struggled to make connections between related concepts and students were alerted to depicting the lines between related and subsidiary concepts accurately. An unexpected benefit of this form of student assignment was that we found that evaluation to some extent became a visual pattern matching exercise, which speeded up the marking process considerably. It should be noted that while this may be adequate for formative assessment, it may not suffice for summative assessment.

Experiences during the Learning Process

Needless to say this attempt at improving the learning process was not without pitfalls. The textbook proved problematic in that it dealt with operations strategy differently and in my view inadequately. Some students found it very difficult to be confronted by a difference between what was in the textbook and what the lecturer was saying. With hindsight it was not all that surprising that students who were lucky to have a textbook at all at school would find it difficult to switch from accepting the authority of the one textbook they may have had to examining the value of different texts on a comparative basis.

It should be mentioned that the confusion is exacerbated with an incorrect definition and depiction of value adding during the transformation process in Fig 1-3 in the first chapter on p6 of the textbook. While other inputs are consumed in the value-adding process, a more accurate definition of value adding is the difference between the cost of raw materials and outputs, something which has not been corrected in the subsequent edition. 

It also proved to be an uphill battle to enable the students to use the simplified operations strategy framework. Firstly, despite having been through an introductory marketing course the students found it very difficult to segment markets in a sensible way. Secondly, for some reason I still do not fully comprehend, many students displayed a kind of fetish with presumed capabilities of the enterprise that were entirely unrealistic and often completely unconnected to the customer requirements. The best explanation I have to offer is that possibly the students felt obliged to present the operations they looked at in a "good" light. That to find discrepancies between the customer requirements and operational capabilities would somehow reflect badly on them. If this is the case we clearly have a long way to go to create an adequate understanding of critical analysis in the academic discourse.

Conclusion
While it is impossible to attribute the substantially improved pass rate solely to the actions taken to improve the learning experience on this introductory course, it does appear that the measures taken have had a beneficial effect. Not the least in the words of a student leaving the examination hall after the final examination: "You know, these mind maps made it really easy to learn for the exam."

More research needs to be done to establish the links between learning techniques such as mind maps and cognitive development of students, but from the point of view of an educational practitioner the case study assignment and mind maps have proved to be well worth the effort.
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� Information literacy refers to the ability of learners to access, use and evaluate information from different sources, to enhance learning, solve problems and generate new knowledge. (Sayed & Karelse, 1997)
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