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Abstract 

Introduction 

South African universities are increasingly enrolling students from a variety of educational 

backgrounds. This brings in diversity in levels of language and learning ability and universities 

face the challenge of adjusting their curricula to meet the academic needs of the different 

learners. The objective of this paper is to document the experiences of students and teachers on a 

course that was introduced to address student diversity and integrative learning in a higher 

institution of learning. 

Methods  

The course was evaluated through two ways. Firstly, a student feedback questionnaire was 

administered to 250 students at the end of the first and second semesters during the first two years 
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of introduction of the course. Secondly, students’ reflections were extracted from in-depth 

interviews and focus group discussions during the 4th and 5th years of implementation of the course.  

Results 

Due to the diversity in entry level learning and language skills, some units of the course were not 

rated favourably by about 50% of the students who struggled to see the relevance. However, many 

students’ experiences with the value of the course in enabling integrative learning were positive. 

Some students reported that they acquired lifelong skills in critical thinking and problem solving.  

Conclusion  

This paper demonstrates that a course that focusses on helping students to integrate learning is 

invaluable. Further research is required on the types of strategies and how to implement them to 

meet the varied needs of students from diverse backgrounds. 

 

Introduction 

 

In undergraduate medical programmes there is a clear logic in seeing horizontal and vertical 

integration of content as a good in itself. Students learn information from many different 

disciplines which they have to be able to bring together as they start carrying out the principal 

activity of their professional lives, the consultation. To some degree the ability to integrate 

knowledge is likely to be intuitive in all humans, as a survival strategy for life. However students 

from diverse educational backgrounds will not have developed this ability to the same degree by 

the time they enter medical programmes – those in whom it is less developed are likely to 

struggle academically.  
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In the context of this paper, student diversity refers to the differences in educational background, 

culture and language with which students come to university. Such diversity was experienced in 

South Africa in the years immediately following the 1994 transition from the apartheid era. 

Universities which had previously catered largely for students from advantaged backgrounds, 

mostly whites, were mandated to open their doors to those from previously disadvantaged 

backgrounds, mostly black [1]. As a result South African universities  experienced an increasing 

number of students who arrived without the requisite study skills and strategies required for 

succeeding in higher education[2,3]. Student diversity may impact on different aspects such as 

variations in academic and English language skills; study skills; confidence to participate; 

numeracy; and motivation to study[4–6]. The resulting alienation that black students experience 

in historically white universities is mentioned by Adam Habib[7]. So, for example, adjusting to a 

medical school environment has been reported as a potential cause of distress [8]; this distress 

would be particularly acute for students from remote rural backgrounds who are not familiar with 

the urban setting in which most universities are located. However the transformation of South 

African universities to accommodate diverse groups of students has been slow [9]. It seems that 

universities have maintained an implicit assumption that the diverse groups of students are 

homogenous in terms of levels of preparedness and ability to handle university studies [10].  

 

With reference to current studies in higher education institutions, Kelly observes that student-

oriented support services and academic interventions are now receiving attention [11]. There is a 

clear need to creating a nurturing learning environment [8]. Some form of support is needed to 

enable students cope with the language of instruction while developing skills to identify links 
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between subjects is necessary at the beginning of a demanding programme like medicine. 

According to Sfard, participation describes collaborative knowledge production where learning 

is reconfigured and knowledge is reconceptualised [12,13]. This emphasis on social interactions 

necessitate the teaching of language to enable communication amongst students from different 

backgrounds. Students report that the ability to integrate learning develops over time and it is 

heavily influenced by factors in the environment [14]. Students play a role in making integration 

happen but this needs the support of a curriculum that is committed to assisting them to integrate 

learning. Authorities in educational psychology support the idea of scaffolding to guide students 

through periods that are perceived problematic until they can learn independently[15–17].  

 

Examples of and suggestions for integrated curricula have been presented, starting with 

encouraging dialogue between and amongst disciplines and culminating in fully integrated 

teaching[18–21]. However the nature of support to enable students to integrate is still an open 

question – what it looks like and how it might be shaped by emerging cultural realities and new 

thinking about learning and teaching [22]. One example concerns reading with comprehension 

and critical thinking, which are key skills that determine success at university level. There is 

evidence that most first year university students lack academic reading skills and employ reading 

strategies that result in surface learning[23,24]. Studies on reading abilities found that second 

language readers struggle with unknown words and phrases resulting in poor understanding; on 

the other hand first language readers were successful in reading with understanding while 

integrating new information with old [25]. Since there is a close link between unfamiliar 

vocabulary and slow reading, students who were taught reading strategies understood passages 

better [26]. Integrative learning could also promote structures, strategies, and activities that 
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bridge the divide between learning experiences inside and outside the classroom, theory and 

practice, and disciplines and fields [27]. 

 

While it must to some degree be intuitive, the ability to integrate knowledge needs to be 

explicitly developed to reach its full potential. This is particularly true of students from relatively 

disadvantaged educational backgrounds, for example those for whom the main study strategy has 

been rote learning resulting in superficial retention of information. At university level, learning 

through participation becomes imperative. There is a dearth of information in the literature about 

interventions in medical programmes explicitly designed to promote integrative learning, while 

also meeting the needs of a diverse spectrum of students. 

 

This paper therefore introduces an early intervention in a medical school to support and develop 

the ability to integrate, which in addition takes student diversity into account. Each component of 

the resulting two year programme is described and the logic behind its inception and 

implementation is explained. The paper also reports students’ response to the intervention. It is 

hoped that sharing such innovations will influence learning that is designed intentionally to help 

students cope better with integrative learning.  

 

Background 

 

In 2004 the undergraduate medical programme of the University of the Witwatersrand in 

Johannesburg, South Africa moved from a traditional six year programme (pre-clinical courses 

followed by clinical ones). The new programme allowed graduate entry with problem-based 
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learning as its main educational strategy (therefore well integrated). However the first two years 

of the programme were still subject-based, with Year 1 consisting of separate physical, 

biological and behavioural science courses and Year 2 consisting of separate courses in 

Anatomy, Physiology and Molecular Medicine. Recommendations from “Tomorrow’s Doctors” 

in 1993 call for integration of basic physical, biological and behavioural sciences with early 

clinical exposure [28]. Years 1 and 2 of the programme were therefore revised to improve 

vertical and horizontal integration. An output of this revision was an integrating course entitled 

“Medical Thought and Practice”, commonly referred to as MTP. It was introduced in Year 1 of 

the medical undergraduate programme in 2010 and in Year 2 in 2011. The course was designed 

to be a spiral one over two years, with the more advanced second year course building on the 

more basic first year course.   

 

Components of the “Medical Thought and Practice” course 

 

In each of its two years the new course had two modules: ‘Health System Dynamics’ and 

‘Integrating Skills’. These are shown in Figure 1. 
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Altogether the course had five components. Some of these have also been used in other medical 

programmes – e.g. ‘Learning and Language’ and ‘Medical Terminology’[10,15,16] . What is 

unique about the Medical Thought and Practice course is its five-pronged approach to teaching 

integrative skills to a highly diverse group of medical students, as a formal examinable course.  

 

Module 1  

 

Health System Dynamics made up 50% of the Medical Thought and Practice course. As its name 

implies Health System Dynamics focuses on systems and how they function; it incorporates 

thinking, modelling, computer-based simulation and more thinking.  The module was introduced 

to enable students to understand the ubiquitous systems in the medical field and how they 

function and interact. Experience has shown that some students struggle with grasping the ability 

to conceptualise systems fully and this is linked to their educational background [29]. Health 

Module 1: Health 
Systems Dynamics

Module 2: Integrating Skills

•Learning and Language

•Logic and Critical thinking

•Integrating Scenarios

•Medical Terminology

Medical 
Thought and 

Practice 
Course

Figure 1: Components of the Medical Thought and Practice Course 

 (adapted from Chipamaunga, 2015)  
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System Dynamics has the potential to teach students a lifelong way of thinking and problem 

solving while promoting horizontal and vertical integration of learning [30]. This course was 

assessed by means of practical examinations in the computer laboratory as well as a theory 

paper. 

 

Module 2 

 

Integrating Skills made up the other half of the course. This module had four ‘units’: 

 

Learning and Language 

The rationale for introducing this unit was the observation that many students failed to progress 

in their studies effectively simply because they did not possess the skills and language to learn 

and study effectively[3]. Psychology has linked performance of some medical errors to shame 

and guilt which may be a result of failure to communicate effectively [31]. In this unit, students 

were introduced to strategies for reading at the correct speed and with understanding in order to 

cope with academic work at university level. The Learning and Language component was 

particularly relevant to students whose comprehension of the English language was not strong 

enough to enable deep understanding of school content and also to hold academic conversations 

with their contemporaries. This unit helped students acquire skills they needed to be successful 

in all their subjects in the early and later years of their studies. This unit was assessed by means 

of practical assignments. 

 

Logic and Critical Thinking 
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The aim of this unit was to help students learn to draw correct conclusions from facts. The unit 

was introduced because all science is constructed empirically; scientists observe events in the 

natural world and draw the correct conclusions from them [32]. Experience has shown that 

teachers regularly encounter the failure of students to reason logically from facts, and to identify 

flaws in their own thinking (which also raises the question why formal teaching of logic for 

medical students was largely abandoned at Oxford University in the middle of the 19th 

Century)[33]. There is documentation linking this ‘failure of logic’ to medical errors related to 

diagnosing and treatment of patients [34]. Taught by teachers from the Philosophy Department, 

the unit took a philosophical perspective to scrutinizing some scenarios students encounter in 

medicine. Similar to the Learning and Language, this unit was also particularly relevant to 

students with a weak academic background. The unit was assessed by means of a written 

examination.  

 

Medical Terminology 

This unit aimed to help students master scientific and biological/ medical jargon more 

effectively. Since formal teaching of classical languages for medical students was abandoned 

years ago many students struggle to learn long words derived from Latin and Greek [35]. If 

students know the component words (prefixes, suffixes and combining forms) on which these 

terms are based it is easier to work out what the terms mean and to learn them. This also 

facilitates integration with other subjects since the Latin and Greek core words are found in 

different physical, biological and medical science disciplines. Students with a weak academic 

background would find this unit helpful as the integration of core word components facilitates 

learning. The unit was also assessed by means of a written examination. 
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Integrating Problems and Exercises 

The aim of this unit was to show students that everything they learn in the Year 1 and Year 2 

relates to the practice of medicine and therefore to what they will be learning in later years in 

their programme (‘vertical integration’). There is abundant evidence that students learn ‘within 

boxes’ and are subsequently unable to bring knowledge from different subjects together, so they 

need knowledge of several disciplines to deal with one case or problem (‘horizontal integration’) 

[36]. In this unit, students were presented with regular examples showing how the basic physical, 

biological and behavioural sciences all contribute to understanding medical cases. This was 

followed by practical assignments for each student based on mini-case scenarios, in which they 

were expected to link their basic science learning to the medical scenario. This not only 

promoted horizontal and vertical integration but introduced students to basic aspects of clinical 

medicine. The practical assignments constituted the assessment of the unit. 

 

 

Evaluating the course  

 

The Medical Thought and Practice course was evaluated in two ways – ongoing student feedback 

and reflections of students from a phenomenographic study.  

 

Student feedback (mid-term and end-of-year) 
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At the end of the first semester of the first year, Module 1 and two units in Module 2 had been 

presented and students were asked to evaluate these using the following rubric: 

 

Evaluation statement 

1. I have learnt some new things that I did not know before. 

2. I will use what I learnt in my day to day life. 

3. I will use what I learnt in other modules and courses of this year. 

4. I will use what I learnt in my further studies next year 

5. What I have learnt from this module will help me draw conclusions from facts 

6. What I have learnt in this module will help me understand all the other subjects in this year 

and later years. 

The results are given in Figure 2:    
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Figure 2: Student evaluation of modules: mid-term 

 

With reference to Figure 2, students encountered new learning in all the three sections of the 

course. However, they rated ‘Health System Dynamics more positively in all aspects of the 

evaluation. Almost 90% found ‘Health System Dynamics’ to be new learning and about 68% felt 

they would use the learning later on in their studies. This was a higher rating compared to about 

50% who found ‘Learning and Language’ and ‘Logic and Critical Thinking’ useful.  

 

By the end of Semester 2 all the modules and units of the course had been presented and students 

were asked to evaluate these using the following modified rubric: 

Evaluation statement 
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1. I have learnt some new things that I did not know before. 

2. I will use what I learnt in other modules and courses of this year. 

3. I will use what I learnt in my further studies next year. 

4. What I have learnt from this module will help me draw conclusions. 

5. What I have learnt in this module will help me understand all the other subjects in this year 

and later years. 

6. My way of thinking and approaching problems has changed this year. 

 

The results are as follows (Figure 3):    

 

Figure 3: Student evaluation of modules: year-end 
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Figure 3 shows that Health Systems Dynamics still received high ratings and two units from 

Module 2, Medical Terminology and Integrating Problems were also highly rated. Almost all 

students encountered new learning in these modules. While ‘Learning and Language’ and ‘Logic 

and Critical Thinking still received lower ratings compared to the other units, the scores for 

equivalent questions improved from those at mid-term – especially for ‘Logic and Critical 

Thinking’. Appreciation of new learning rose to 78% in ‘Logic and Critical Thinking’ and 61% 

in ‘Learning and Language’. Lots of change in appreciation of the courses were observed in 

Health Systems Dynamics and Logic and Critical Thinking while little change was observed in 

Learning and Language (Table 1). 

 

Table 1:  Analysis of student MTP evaluation 

 Health Systems 

Dynamics 

Learning and 

Language 

Logic and Critical 

Thinking 
Statement 

mid-term 

Statement 

year-end 

Score 

mid-term 

Score 

year-end 

Score 

mid-term 

Score 

year-end 

Score 

mid-term 

Score 

year-end 

1 1 89 98 55 61 55 78 

3 2 51 73 54 57 35 55 

4 3 68 82 53 60 38 60 

5 4 58 79 30 38 41 67 

6 5 51 67 36 36 26 59 

  LOTS OF CHANGE LITTLE CHANGE LOTS OF CHANGE 

 

 

Students’ experiences 4 and 5 years after course introduction 

 

In a qualitative study on students’ experiences of integrative learning, 25 students and 10 

teachers shared their perceptions on the course Medical Thought and Practice. The experiences 

were summed up in four main themes: lifelong skills, promotion of vertical and horizontal 

integration, integration as deliberate activity and role of the teacher in integration. A student who 
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experienced the course in the first year of study was still applying the skills gained in the fourth 

year courses, suggesting retention of learning.  Other students experienced a different perception 

and approach to problem solving as they developed an enquiring mind. Representative quotes 

follow: 

 

So, as I was saying that with Health Systems Dynamics with Medical Thought and 

Practice the basis of how I was taught to approach questions and stuff; those things still 

haven’t left me... [4th year student] 

 

…the skills that we have developed through those subjects have I think made us into 

people who think differently about problems and approach problems differently … we 

now question more and when we get just given a problem or a lecturer says something, 

we will say “But why” ... [2nd year student]  

 

… it was very helpful and … even now the Logic & Critical Thinking lectures because 

even now when we’re chilling with guys someone will say something that’s not making 

sense ….we say “there is no logic in it” ...[5th year student]. 

 

Other students felt that the course promoted vertical and horizontal integration. An example 

given was Medical Terminology, which made it easier to understand the meaning of words in 

other subjects like Anatomy and Physiology.  
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… I know last year, what did help was if you did Medical Terminology …there is a lot of 

anatomy that has Latin names and stuff, that was interesting because you could work out 

what something did… it helps a lot...[2nd year student]. 

 

…. I have to commend the MTP as far as that is concerned because all… Medical 

Terminology, Integrating exercises, HSD and Logic & Critical Thinking, all of them work 

to integrate all our subjects together….. When we get things like graphs, especially it was 

very helpful in physics and chemistry, a lot of those concepts, integrated so perfectly with 

HSD [3rd year student]. 

 

I find the integrating lectures very useful to integrating information … they give you 

almost a new perspective sometimes on looking at it and two things that you thought 

might be totally unrelated, they can put them together in such a way that you are able to 

say… “I understand this now and how it works” [3rd year student]. 

 

From the experience of a Teacher, students who come from disadvantaged backgrounds will 

struggle with integration of learning. 

…the learning background of the learner Uhm will make a significant contribution 

to their ability to integrate effectively…I think that students who come from a 

disadvantaged background Uhm have got Uhm a severe disadvantage in terms of 

integration… [Teacher] 

 

Some students acknowledged that Medical Thought and Practice was the only course that made a 



17 
 

deliberate focus on integration of learning. The course presented an opportunity to focus on 

teaching students how to integrate. It seems that the teachers also appreciated this opportunity, 

which assisted students to develop the ability to integrate learning. 

 

…..there was a project we did in MTP last year that was really helpful. That was the time 

we actually started talking about the integration with my friends…. where we like have a 

session where we just talk about integration [2nd year student]. 

 

….I think that having these opportunities to integrate… at an earlier level in the 

university system…it would play out in them being able to do it effectively… [Teacher] 

There were experiences relating to an appreciation of the role of the teacher in teaching students 

to integrate learning.  

 

… honestly for me the best way for me to learn sometimes is not just hearing about the 

concept but to see it put into action. So, when I see how the integration is actually done, 

it opens my eyes to the possibilities ….. to links that may exist to other subjects. [2nd year 

student] 

 

Some students expressed negativity towards the course MTP as it encouraged integration which 

was perceived to be increasing the workload while others did not appreciate the relevance of it. 

…integration would be extra studying… [5th year student] 
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...sometimes you will be studying something and you think ‘I am never going to use this 

as a doctor’, so you struggle to see the importance of it so it makes you not to take it 

as seriously... [1st year student] 

 

DISCUSSION AND LESSONS LEARNT 

This paper presented a five-pronged, spiralling, examinable course that was explicitly designed 

to address integrative learning for a diverse student body in medical education. Each of the five 

components of the course was designed to address specific approaches to integrative learning. 

Reading with comprehension enhances critical thinking skills, problem solving skills and the 

ability to identify links between subjects; systems thinking enhances an understanding of how 

related events interact; mastering concepts of formal logic guards against false associations; 

learning Latin and Greek roots of scientific terminology enhances learning with understanding 

and uncovering links between disciplines; and practical integration exercises increase the ability 

to integrate. Together these strands of the Medical Thought and Practice course focused on 

teaching students to understand concepts and link content from different subjects horizontally 

and vertically.  

 

Students rated the Medical Thought and Practice course more highly at the end of the year than 

at mid-term. The value of the modules and units in the course seems to have become clearer to 

students as time went by. Health Systems Dynamics, Medical Terminology and Integrating 

Exercises received the highest ratings and the rationale could be attributed to the nature of the 

module and units. There was a clear link to the practice of medicine hence students identified the 

relevance to their studies. While initially less valued, the ratings for the Logic and Critical 
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Thinking unit increased dramatically – a very interesting finding that may have its roots in 

students’ initial belief that they knew how to ‘do’ logic anyway and subsequently learnt that they 

actually don’t. The Learning and Language unit was the least liked by the students. In 

implementing this course which was designed to address student diversity, it became clear that 

some students had greater need of this unit than others, depending on their background relating 

to their mother tongue and the quality of their secondary schooling. Our experiences and 

observations were that this course benefitted primarily those students who were from a 

disadvantaged socio-economic background; hence with a weaker educational background.  

 

The data from the phenomenographic study help to clarify the ways in which the units of the 

course benefited students – sometimes in ways which seem surprising, relating to life outside the 

medical school. In a following publication these data will be presented and analysed in more 

detail. 

 

Although the teachers perceived the need for students to take the course, it seems the low ratings 

for the Learning and Language unit were due to ‘unconscious incompetence’ that led to the 

perception that some modules were not useful. There is a need to institute interventions that 

overcome the perceived stigmatisation of students who need components that are not universally 

needed. Another observation was that students perceived the course as introducing extra work 

rather than assisting with learning. This could be a result of the novel content and structure of the 

course and the fact that it was formally assessed. Integration of learning is a student activity that 

requires students to reflect on their learning and identify links, and students whose main 
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experience of learning was through lectures perceived this as extra work. The new course also 

required securing the support of teachers and this took time. 

LIMITATIONS  

The students’ feedback on the integrative course reports on single cohorts in the first and second 

years of the programme. Feedback from cohorts in subsequent years would have been useful to 

establish whether experiences would have been different.  

CONCLUSION 

This paper demonstrated a unique initiative that addresses fundamental issues that have received 

little attention in undergraduate medical programmes – despite compelling evidence of the 

heterogeneity of students’ entry levels in the language of instruction, critical thinking and 

problem-solving skills. Assisting students to cope better with their studies and bringing 

integration of learning to the focus of their learning is a necessary and logical project.  
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