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Introduction: Biokinetics training institutions in South Africa do not follow a uniform 

degree model; some offer the old 3-year undergraduate degree coupled with a one-year 

honours degree (“3+1”) model whilst other universities in South African have adopted 

the new four-year professional degree model. The differences in these models call into 

question the quality of clinical internship experiential learning. The Biokinetics 

Association of South Africa (BASA) and the Health Professionals Council of South 

Africa (HPCSA) have recommended that all South African Biokinetic training institutions 

adopt the four-year professional programme, which should consist of the same module 

content, module descriptors, and clinical internship structure in order to maintain 

uniform quality. The aim of this study is to develop a framework for practicals in the 

Biokinetics programme with a spreadsheet quota, elaborating the apportionment and 

the hours to be spent on each subject in year 1 of the degree, and to create an 

implementation plan for work integrated learning which will be referred to as Biokinetics 

Practice 1 and which will form part of the  Biokinetics module for 1st year students within 

the 4-year professional degree in Biokinetics at the Tshwane University of Technology 

(TUT). This will ensure that the proposed framework and articulation adhere to the 

standards laid out by BASA and the HPCSA.  

The objective of this project is to develop a conceptual developmental framework on 

specific acquisition of various competencies adopted by the learners in the Biokinetics 

Practise 1 module. The module will focus on horizontal articulation wherein contents 

and vertical articulation amongst different studying year levels and its association with 

the components to be taught.  

Methods: The Biokinetics Practise 1 module framework was developed in order to 

prepare the student and test their competencies in managing a private or public 

Biokinetics practice or health care facility guided by the minimum standards laid out by 

the Health Professionals Council of South Africa (HPCSA).  Conclusion: Biokinetics 
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Practise 1 will prepare students with foundational knowledge, skills, and values, 

ensuring that they are competent in the application of specialised practical knowledge 

and skills related to all aspects of Biokinetics; translating theoretical and practical 

knowledge, skills, and values developed in a controlled environment into the 

uncontrolled working context.   

Keywords 
Biokinetics, work integrated learning, curriculum development, higher education, 
rehabilitation, and health promotion  
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Key Concepts  

 

Biokinetics: An exercise-based therapy, which plays a major role in the 

final-phase of rehabilitation, facilitating and enhancing an 

individual’s capacity to return to their functional based 

activities. 

Fortogenic  Health paradigm focusing on health and wellness campaigns. 

Pathogenic:  Health paradigm focusing on non-communicable diseases and 

orthopaedic pathology. 

Student centred: Orientated with the best needs of the student in mind, taking 

their needs into account in order to favour learning, enhancing 

student participation as active participants in their learning. 

Vocational: As relating to an occupation or to employment.  

Work Integrated Learning: Learning through practical exposure and experience in the 

clinic laboratory and in the workplace thereby enhancing 

student employability upon graduation. 
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1 Introduction 

Biokinetics is an exercise-based therapy, which plays a major role in the final-phase of 

rehabilitation, facilitating and enhancing an individual’s capacity to return to their functional 

based activities in ADL (Active Daily Living) (Ellapen & Swanepoel, 2017). Using clinical 

exercise and recreational sporting activities, biokineticists strive to enthusiastically (and 

cautiously) guide patients through the prescribed physical activities, without neuro-

muscular and/or cardiorespiratory inhibitions. The fundamental areas of Biokinetic 

rehabilitation involve non-communicable diseases, orthopaedic pathology, and health and 

wellness campaigns. These three areas are articulated within the pathogenic (non-

communicable diseases and orthopaedic pathology) and fortogenic (health and wellness 

campaigns) healthcare paradigms (Ellapen & Swanepoel 2017; Strydom 2005).  

With the registration of Biokinetics as a qualification by the HPCSA on the 9th of 

September 1983, the South African universities offering the programme adopted the 3+1 

model, i.e. a three year junior degree and a one year honours qualification in Biokinetics. 

However, in so far as the 3+1 model did not allow for adequate exposure and preparation 

of Biokinetics students for clinical practice, the four-year professional model was adopted. 

The primary benefits of the new four-year professional degree are that Biokinetics 

students-in-training are exposed to clinical work integrated learning during their first year 

of study. That is to say that one of the foundational elements of the four-year professional 

degree is the manner in which work integrated learning has been stratified into the 

specialization. In the traditional “three plus one (3+1)” model, students-in-training began 

their Biokinetics clinical work integrated learning during their postgraduate (fourth) year of 

study and then continued with a second year clinical Biokinetics internship following the 

completion of their postgraduate degree. Students complying with the “three plus one” 

model are afforded two years of clinical worked integrated learning whereas the new four-

year professional degree allows the student to benefit from clinical work integrated 

learning from their first year of study, thereby allowing them to accumulate a total of four 

years of Biokinetics clinical experiential learning by the end of their degree (Grobler et al. 

2021). 

The Tshwane University of Technology (TUT) started the process of re-designing the pre-

existing Biokinetics curriculum (3 + 1) to a professional four degree, with the revision of 

the professional curriculum beginning in 2017. Restructured as a four-year professional 

degree, the new Biokinetics curriculum has been fully developed and implementation 

began in 2020. Similar restructurings of the Biokinetics curriculum at other South African 

universities have, however, been delayed, awaiting the finalisation of the minimum 
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standards required by the HPCSA. Following the restructuring of the Biokinetics 

curriculum at TUT, The Health Professions Council of South Africa gazetted an updated 

Biokinetics higher education minimum standard guide in 2020. As a result, TUT has not 

fully complied with the most recent guidelines. In so far as the HPCSA minimum standard 

guide has been finalized, TUT is required to comply with the published guide and thus 

alter its approved Biokinetics curriculum (Appendix 1). This is particularly necessary as 

concerns the lack of consistency in the implementation phase (work integrated learning).  

One of the key features in the Biokinetics programme is known as Work Integrated 

Learning (WIL), and this gives students practical exposure and experience in the clinic 

laboratory and in the workplace (Biokinetics practices), thereby enhancing their 

employability upon graduation. Worked integrated learning involves the practical 

application of theoretical modules such as Clinical Exercise Physiology and Neuro-

musculoskeletal Rehabilitation.  The module units were identified in articulation with the 

purpose statement, the module outcomes and the scope of practice as indicated in table 1 

below and appear in detail in chapter 5 (which concerns the methodology of the study).   

 

Table 1. Module Design for Biokinetics Practicals 1  

Table 1 illustrates the practical components of the 1st year curriculum: the practical 

competencies are detailed in the WIL module (10 WIL credits totalling 100 hours) which 

takes the proposed restructuring and development of the conceptualised framework for 

Biokinetics Practical 1 in the Biokinetics programme into account, detailing the 

spreadsheet quota which elaborates on the apportionment and the hours to be spent on 

each practical component in year 1 of the degree. This will allow for the creation of an 

implementation plan for work integrated learning which will better articulate the 
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imlementation of the required theoretical components and provide a framework for further 

restructuring, allowing further practical components to be integrated into the curriculum. 

1.1 Structure of the Thesis 

This thesis consists of four major sections. Chapter 1 (Introduction) presents the 

definition, function, and scope of the thesis, especially as regards to the manner in which 

this influences the Biokinetics programme, introducing the need for redesign of the 

Biokinetics Practise 1 module. Chapter 2 details objectives and the conceptualised model 

used for the development of the Biokinetics Practise module 1. Chapter 3 elaborates on 

theoretical approaches relevant to the phenomenon studied. Chapter 4 describes the 

research methodology of this study, underlining the research design as well as the 

conceptualisation of the matrix system. This chapter further marks out the allocation of the 

quotas and the articulation from one practical to the other so as to efficiently and 

adequately test competencies. This is achieved through the inclusion of development 

activities in the programme and models that are used for designing, implementing, and 

evaluating the various competencies, emphasising the manner in which knowledge is 

built. Chapter 5 offers a prospective implementation process of the draft module and 

Chapter 6 consists of the final discussion of the results. The concluding section of the 

thesis elaborates on the concepts developed in the study, in this chapter the researcher 

will furthermore detail her own learning experience and challenges. 
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2. Objectives 

This chapter describes the nature of the study by providing an overview of the rationale for 

the study, detailing the background of the new research area, as well as the aim and 

objectives of the study and the methods that were used.  It provides an introduction to the 

entire mini-thesis, allowing the reader to appreciate the novelty of this study. The theme of 

the thesis will be the development of an overarching modular framework for Biokinetics 

Practise 1 (Work Integrated Learning).  This will be guided by the Bernstein theory and the 

Curriculum Development Model (CDM).   

The study aims to provide a conceptual developmental framework for the articulation of 

the Biokinetics Practise 1 (WIL) module as part of the overarching 4-year professional 

degree.  The design of the instructional materials will be guided by the minimum 

standards set out by the HPCSA (Appendix 1 Biokinetics Minimum standards). At stake in 

the creation of a conceptual developmental framework is the fact that consistency in the 

application of WIL modules is essential for all institutions of higher education that offer 

instruction in Biokinetics as this will increase the credibility of the discipline. Consistent 

application of the practical WIL modules will ensure that graduates possess a common 

range of core competencies and skills, together with the accompanying knowledge, 

underlining their fulfilment of the minimum training standards laid out by BASA and the 

HPCSA. 

The research objectives of this study are:  

The objective of this project is to develop a conceptual developmental framework on 

specific acquisition of various competencies adopted by the learners in the Biokinetics 

Practise 1 module. The module will focus on horizontal articulation wherein contents and 

vertical articulation amongst different studying year levels and its association with the 

components to be taught.  

 The curriculum development model Figure 1 is highly applicable to the design of this 

study as it shows how the components are inter-related, referring both to each other and 

to the curriculum development process. Step 1 began when the re-design of the 4 year 

professional Biokinetics programme was considered, thus the problem and the need had 

to be addressed. In this instance, as depicted by the model, the requirement was the re-

design of the curriculum, focusing on the needs of the student (student centred), thus 

forming the justification for the recontextualization of the biokinetics programme 

curriculum at TUT.  Step 2 was to form a curriculum development team which consisted of 
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2 qualified Biokineticists, the curriculum practitioner and myself. Step 3 involved the 

systematic decisions regarding learner needs and characteristics, intended outcomes 

(objectives), necessary content, methods, and evaluation strategies which were made by 

the team. With input from the curriculum development team the candidate drafted the 

developmental curriculum Biokinetics Practise 1 module.  The module is a framework 

which is to be submitted on behalf of the University for Accreditation as part of the 4-year 

WIL module. The testing and evaluation will be undertaken later in the course of 2021.  

The model illustrates a circular process and once tested on the students, feedback will 

identify gaps in the syllabus allowing revisions to the curriculum to be made.   

The scope of the implementation, regarding framework components, is unfortunately 

limited in so far as mandatory implementation approval by the CHE and SAQA is a 

lengthy process. The implementation of the module is furthermore limited by certain time-

consuming phases of the Curriculum Development Model. The candidate was involved in 

the conceptualisation of both the design and the model framework, following which a draft 

of the Biokinetics Practise 1 (WIL) module was developed in consultation with three 

colleagues.  
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Figure 1 Biokinetics Practise Module Development based on the Curriculum Development 

Model by Wentling, Lai, Khor, Mohamed, Escalada, Teoh 1993) 

2.1 Expected Outcomes  

To create a spreadsheet for horizontal articulation, highlighting the seminars, 

demonstrations (showing quotas), and practical hours that should be spent on each 

of the topics in the 1st year of the Biokinetics Professional Degree.   

 



 

7 

 

3   Theoretical Perspective and Insight into the Biokinetics Profession  

This chapter provides an overview of the perspectives offered by various theorists, as well 

as an understanding of the nature of vocational and professional curricula, a history of the 

profession of Biokinetics, as well as the scope of profession, the function of a Biokineticist, 

and of the Biokinetics programme itself. This information is necessary in order to allow the 

reader to better understand the intent and the ultimate outcomes of the study. 

Theories associated with the Study  

3.1 Bernstein’s Theory of Pedagogy  

This study is hinged on the framework of Bernstein’s pedagogic device which espouses 

the dynamic nature of a vocationally or professionally oriented curricula (Barnett, 2006).  

The Bernstein Theory (Bernstein 2000), refers to horizontal knowledge which is also 

known as structure, and which characterises intellectual fields wherein knowledge can be 

considered as growing through the accumulation of new languages or through the addition 

of new theories. It is a principal vector for the synthesis of various domains of knowledge 

for example in the Biokinetics Practise 1 module Exercise Physiology, Health Promotion, 

and Clinical Exercise Science are all articulated towards the facilitation of selective 

transmission and acquisition, blending the domains into a new transdisciplinary 

understanding. The application of the Bernstein theory in the context of this study can be 

seen as the synthesis of the various theoretical modules within the 1st year Biokinetics 

curriculum into the transdisciplinary practical module entitled Biokinetics Practise 1 (Work 

Integrated Learning). This underscores the direct application of the transmission of 

theoretical knowledge (Exercise Physiology, among other theoretical disciplines) into 

practical competencies (Biokinetics Practise 1). The Bachelor of Biokinetics in health 

sciences is a 480 SAQA credit course at NQF (National Qualifications Framework) level 8.   

This 4-year degree aligns with the Bernstein’s theory in that it has different purposes and 

with the entry being on the level of vocational or professional preparation, while 

nevertheless focusing on preparing graduates by offering a more intensive, focused and 

applied specialisation which meets the requirements of a specific need in the industry, 

namely final phase rehabilitation which employs exercise as a therapeutic modality.  The 

professional degree also aims at continuing professional development and inculcating a 

deep and systematic understanding of thinking, theory, and methodology in the area of 

specialisation. The Biokinetics degree curriculum closely aligns with Bernstein’s 

pedagogical theory in that it allows students to develop a wide range of skills, knowledge 
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and attitudes that will enable them to make a meaningful and sustained contribution to 

their clients. Lecturers will also be able to transfer their knowledge to students who will 

then be able to apply a wide range of transferable skills to other professions, disciplines 

and in general life thereby showing the dynamic interaction of vocational and professional 

orientated curricula as depicted below in figure 2.   

 

Figure 2: Vocational and Professional curricula (Adapted from Barnett, 2006) 

In Figure 2, Barnett (2006) and Wheelahan (2011) explain that vocational and 

professional curricula must be interactive, facing both context-independent (theoretical, 

disciplinary, or “general”) knowledge while at the same time facing the field of practice 

(context dependent, situated, practical, or “particular” knowledge). Both vocational and 

professional curricula are required to prepare students for the rigours of the workplace 

and for occupational (career path) progression as well as for further academic progression 

towards postgraduate studies, which results in a complex relationship between theory, on 

the one hand, and practice, on the other. Given that a “technical model of teaching and 

learning promotes atomistic and mechanistic meanings of knowledge,” one can say that 

“technical ‘know-how’ is epitomised by the possession of ‘transferable’ skills, espoused by 

learning outcome objectives”. (Brancaleone & O’Brien 2011, 15.)  Wheelahan (2010,137) 

echoed this statement when he argued that competency-based education, as offered 

within the vocational education and training qualifications sector of Australia and which is 

adopted in our Biokinetics Framework, in working through the delivery of training 

packages, ultimately results in knowledge that is tied to specific workplace tasks and 

specific roles within units of competency, thus fundamentally transforming the nature of 

the knowledge that is gained in so far as it is delocalised “from the vertical discourse in 
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which it is classified and relocate[d] into a horizontal and segmented knowledge 

structure.” 

Basil Bernstein (1999), an educational psychologist, explored the roots of a critical 

account of the sociology curriculum, where the diverse approaches to sociological 

research were taken as the discourse's defining characteristic. In the light of the 

differentiation of this style of study from “Bourdieuan” views, this problem was further 

grounded in a distinction between vertical and horizontal discourses and their different 

modalities. The research was primarily concerned with expanding, in a more open 

manner, the subject matter of his earlier work. Bernstein’s proposed model created a 

vocabulary relating to the internal framework of specialist expertise, the positional 

existence of their fields or arenas of operation, the recognition and alteration of buildings, 

and the ways of effective performance acquisition. Bernstein furthermore sees a close 

connection between theoretical models and the methodology of data analysis.      

 

3.2    Bernstein Theory and Association to the Curriculum Development Model  

This study attempts to analyse the Bernstein Theory in association with the curriculum 

development process, i.e. the curriculum development model (outlined in figure 3 chapter 

3). It is important to note that curriculum is the manifestation of power distribution in 

society meaning that social context influences curriculum development. It is critical to note 

that power is not a fixed entity, but a strong network formed by heterogeneous 

components. Society changes and the work of lectures and the introduction of new 

professions (being Biokinetics in this scenario) warrant lecturers to become more 

complicated and demanding. Therefore, developing an understanding of the nature of 

social changes and their effects on education is an important issue for educationalists. 

Therefore, the study of change in this network formation can greatly enhance the analysis 

of a given curriculum.  Postiglione & Lee (1997, p. 2) suggest: “Schools/education 

systems do not exist in a vacuum. They are part of the society that surrounds them.”  So, 

the Biokinetics curriculum that was formulated is more learner centred and incorporates 

the needs and demands of the current state of society. 

 

When making an association between the Bernstein theory and the curriculum 

development model used in this study, it is evident that there is no line separating the two. 

Curriculum development is not an entity that stops before one enters a classroom and a 

curriculum is not a package that stops developing in the classroom. It is a continuous 

process of construction and modification.  In the process, various people contribute, 

allowing the curriculum to be developed and to continue developing, which in this study 
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takes the form of the process of development for the Biokinetics Practise 1 (WIL) module.  

The South African CHE in their guideline document for Work integrated learning (WIL) 

states that “university teachers should think carefully about the relationship between the 

workplace and the university.” A university education is not about job training, and a WIL 

curriculum should not be dictated by economic or narrow workplace interests. Instead the 

university must be responsive to society and responsive to the needs of students to 

become productive members of society which aligns with Bernstein theory and which is 

learner centred. Part of the mission of higher education is to prepare students to change 

and improve existing practices, they need to be abstract in their thinking and challenging, 

not merely adapting to the world as they find it. 

 

The Experiential model (figure 3) depicted in the methodology section of this thesis (phase 

II, designing experimental learning methods), aligns with the Bernstein’s theory (1971), 

which states that the theories informing any curriculum are analysed using the concept of 

“framing,” addressing the extent to which learners or teachers have control over the 

selection, sequencing, and pacing of content. This study demonstrates how the use of 

Bernstein’s concepts as an explanatory framework helps in understanding the 

development of the Biokinetics Practise 1 framework thereby helping to understand the 

characteristics of the knowledge that informs this curriculum development model. 

  
The curriculum is learner centred and the learner has to develop a range of skills which he 

can articulate within the desired structure of the learning outcome. Bernstein outlines a 

series of steps that may be used to structure a learning experience and which can be 

used to inform curriculum design. Step 1 of the model refers to experiencing (activity, 

doing), the key concepts is to plan for discovery, to ensure the selection of 

developmentally adequate leaning activities for learners. The outcomes of this stage will 

enable the individuals to learn, i.e. to explore and examining. Step 2: sharing (shared 

reaction and observation), the key concept is to allow time for student responses. Here, 

the outcome is the focus as adequate time should be allowed for learning discovery, 

offering learners an opportunity to respond to their experiences. The sharing of learner 

experience will enable growth within the group. Step 3: processing (discuss patterns and 

dynamics), the key concepts are to analyse patterns, and to examine shared experiences. 

Facilitating questions and encouraging students to think about experiences from lower to 

higher level of thought enables learners to better integrate the knowledge that they have 

acquired. Lastly, step 4: generalising (inferring principles about the real world), wherein it 

is necessary to guide the learner to abstract away from reality and move to the adoption 

or translation of what was learned, allowing them to draw conclusion from the theory and 
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apply them to the real world. Learners should focus on the implications of the activity to 

their personal life experiences.  

The current study aligns with the Bernstein’s theory and outlines the experiential model in 

that the learner will be able to apply their theoretical knowledge to the practical aspects of 

Biokinetics while acquiring the appropriate skills to practice in variety settings. The module 

will provide students with practical skills in the Biokinetics practice/Lab which will facilitate 

learning in the clinical filed of Biokinetics through observation, participation, and 

workplace-based learning. 

The above discussion reveals that curriculum development is closely related to social 

context. This characteristic serves as a basis for the debate of the development of 

postmodern curricula in times when the world is changing from modernity (schools with 

their immense scale, patterns of specialisation, bureaucratic organisation and failure to 

engage the emotions of many students are the prime symbols of modernity) to 

postmodernity (still evolving) (Lau, 2001).  The curriculum developmental model is a 

logical and sequential approach, which shows that curriculum planning is a task of careful 

consideration and monitoring. 

 

3.3   Bernstein Theory in Relation to other Theorists Viewpoint  

Bernstein (1975) maintains that the consequences of social reproductions cannot account 

for the ways in which social relationships and identity are reproduced. Researchers need 

to understand how society transforms itself becoming the structural components of 

curriculum so as to facilitate social reproduction. Bernstein focuses on the concepts of 

classification and framing and how these concepts can serve as analytical tools for the 

understanding of the empirical material. The frame factor theory is then presented, leading 

to a model that describes the process of formulation, transformation, and realization of 

knowledge within educational settings (Lundgren 1972; Linde 1993). According to Lau, D. 

(2001, p. 127), “one implication of such an argument is that major changes in curriculum 

planning at the system level should not be seen merely as changes in methods of 

education. They are, as it were, changes in the wider society translated in changes within 

the educational system.”  

 

Glynnis Zena Dykes (2009) concluded that the overwhelming response of students during 

their Higher Education Institution (HEI) semester was of uncertainty and helplessness. 

The study primarily attributed this to students’ opaque view of the institutional procedures 

and processes of the University, highlighting the potentially user un-friendly nature of the 
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institution. Furthermore, within separate faculties and departments, certain procedures 

were incoherent and lacked complementarity. The negative attitude of students regarding 

institutional procedures was not particular to the institution of study; it was seen as typical 

of student experience. Both British institutions and the Ministry of Education of New 

Zealand (2005), together with Smith and Curry (2005) describe sound administrative 

processes as key factors in contributing not only to long-term student achievement and 

progress, but also in fostering short-term student incorporation. 

Allais, Raffe and Young (2009) studied NQFs (National Qualification Frameworks) and 

sought to resolve the methodological problems that could be correlated with a variety of 

contextual variables in the model under which they are applied. This included: a political 

culture and policy style that already had many normative model characteristics applied to 

differing degrees, political consistency and incrementalism, consensus, producer 

superiority and partnership, small size (populations of 4 and 5 million, respectively), as 

well as relatively uniform and open institutional structures that promote the process of 

aligning institutional arrangements. These variables led to the “success” of the Irish and 

Scottish systems, in part because the normative paradigm of reform was easier to 

implement. 

Suellen Shay (2012) revealed that for more than a few years, educational sociologists 

rooted in social realism have argued that there are distinct awareness problems in 

education. Not all forms of knowledge are identical and among the various kinds of 

knowledge, differentiations have substantial consequences as concerns the curriculum. 

This claim has made a major contribution to both normative and theoretical dimensions. 

Economic debates, and, in particular, the consequences of education, have not been 

thoroughly targeted. In other words, a differentiated information theory would not have 

translated into an appropriate theory of curriculum distinction. Drawing on the work of 

Basil Bernstein regarding the distinction between information and knowledge, this study 

includes an analytical theory of Maton's Legitimation Code Theory, an emerging paradigm 

for the conceptualization of discrete higher derivatives emphasising curricula for 

education, stressing the importance of curricula that are occupationally and technically 

focused. The structure illuminates the principles, differentiating the underlying programme, 

thereby permitting a richer dialogue regarding the entry to and the development of an 

epistemology which aligns with this development module and that focuses on articulation. 

A study undertaken by Jeanne Gamble (2013) attempted to suggest that a deeper 

understanding of knowledge differentiation in curricula involves a reconsideration of the 

capability base of Technical Vocational Education and Training (TVET) colleges, teaching 

and, by extension, of its potential to bring about good learning and the further 
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advancement of learning. TVET educators need to have knowledge of the subject, and 

they need to know how to teach the subject as well as how to develop a programme. This 

must be the 'heart' and not the 'periphery' of TVET. But we need to step away from the 

wide-brush contexts in which we often use the words “information” and “experience” in 

order to substitute educational knowledge as “normative” with a better understanding of 

the relationship between a specific type of knowledge and its pedagogy, so that we 

understand the constitutive impact that various types of knowledge have on what counts 

as instruction. Only then will education, in general, and TVET, in particular, be 

conceptualized in ways that prevent a “low-quality education - poverty trap” (Van der Berg 

et al, 2011) from being the endpoint destination of many young people in various 

countries. Only then can we satisfy the awareness demanded by higher-order 

performance and creativity. 

Jenifer M Case (2015) studied contemporary criticisms of the call for new theoretical and 

analytical methods from student learning studies. Using the morphogenetic hypothesis of 

the sociologist Margaret Archer, Case proposed a social realist approach. By comparing 

an observational sample of engineering students at a South African university, using 

narrative analysis, the applicability of this method was shown. Two narratives were given 

in some detail in the essay itself, outlining the main contours of the research. The evolving 

personal identities of students were seen to be strongly reliant on their social experiences, 

but the possibilities for student agency morphogenesis were very small while they were at 

university. A careful review of these results indicated that the creation of an expanded 

sense of agency for students should be encouraged by true higher education. 

The relation between education and didactics was further explored by Jonathan Lilliedahl 

(2015) through a social realist lens. The curriculum and didactics were considered to be 

connected and incorporated into the popular educational content problem. The author 

suggests that picking instructional material and fine-tuning its organization is a matter of 

re-designing the concepts that are to be taught and as such curricula and didactics can be 

interpreted as interrelated processes of such reconceptualization. Educational strategy 

and the organization of pedagogical activity have been viewed as independent but closely 

linked “circularization” and “pedagogization” activities. A sociological approach under 

which educational awareness is understood as something collectively created yet 

irreducible to power conflicts in political arenas was suggested by neo-Bernsteinian social 

realism. More importantly, education and instruction are not merely extrinsic problems. 

Intrinsic characteristics, a kind of comparatively generative logic that governs programme 

design as well as pedagogical practice, can also be included in recontextualization 

activities. The author created a typology that is analytically framed by concepts of extrinsic 
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relationships to and intrinsic relationships within curriculum or didactics in order to 

demonstrate the consequences for both curriculum and didactic theory. 

Marianne Bester (2015) sought to use the semantic codes of Maton's Legitimation Code 

Theory (2011) in order to assess the various types of information predominant in three 

undergraduate nursing curricula at a University of Technology. So as to obtain a deeper 

understanding of the curriculum logic of each programme in relation to the type, purpose, 

existence, and characteristics of the certification categories, as described in the Higher 

Education Qualifications Sub-framework (2013), the analysis also attempted to map these 

forms of knowledge to Shay’s curriculum distinction framework (2012). In the field of 

nursing, the research examined semantic areas of information creation with semantic 

gravity. 

Having researched the above theories, the best suited theory of instruction informing the 

curriculum was analysed using the concept of framing or mapping whereby the learner or 

the teacher has control of the selection, sequencing and pacing of the study content as 

outlined by Bernstein (1971).  The curriculum illustrates that the envisaged theory of 

instruction is centred on the learner, who is described as developing a range of skills 

which are articulated by the learning outcomes. While there is some degree of alignment 

between the three models, each of the models has a different focus. 

3.4 Biokinetics Programme at TUT 

The Bachelor of Health Sciences in Biokinetics is a professional programme relevant to 

the current needs and skills of the country and is appropriate to the needs and aspirations 

of the South African people. The main purpose of this programme is to promote wellness 

and play a vital role in disease / injury prevention and in health promotion. Social 

enterprise is promoted by performing assessments of health risk factors, and by the 

implementation of intervention strategies to support the individual and his journey toward 

total wellness. Health care systems in both the public and private sector in South Africa 

have been struggling to keep pace with the ever-rising cost of care. In point of fact, South 

African public health services are now facing serious challenges in providing adequate 

services on many levels, a situation that has been further exacerbated given the current 

COVID-19 pandemic.  

In the South African context, exercise is viewed as one of the cornerstones in the 

modification of disease patterns and is consequently seen as important in increasing 

longevity and decreasing mortality, as well as in improving the overall quality of life of the 

population. South Africa has the largest percentage of overweight and obesity in the 
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female population globally, and one of the fastest rates of increase in Type 2 diabetes 

mellitus. The 2007 South African Medical Research Council (MRC) disease report neatly 

stated that risk factors for both death and disease in South Africa are increasing; of the 

ten most prominent risk factors for death in South Africa, 28,2% are modifiable (that is to 

say that the risk factors may be reduced) through regular exercise. This professional 

qualification in Biokinetics provides learners with a sound scientific knowledge base in the 

field of human physiology, anatomy, kinesiology, and human movement sciences, as well 

as practical skills and appropriate attitudes and values to enhance health, optimize 

wellbeing and performance, prevent the progression of certain ailments both in individuals 

and in communities, as well as within the South African work environment.   

Undoubtedly the training for the four-year Biokinetics professional curricula should not be 

regarded as “training [for] workplace tasks and roles within units of competency” 

(Wheelahan, 2010). The importance of disciplinary knowledge should be recognised, and 

prominence should be given to core disciplinary knowledge elements in each programme, 

yet this should not come at the expense of the development of practical expertise. 
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4 Methodology: Development of the First Year Biokinetics Practical Module 
(Biokinetics Practice 1) Using the Four Essential Phases of the Curriculum 
Development Process  

This chapter provides a step-by-step account of how the developmental approach of the 

framework.   

 

4.1 Aim  

The aim of this study is to develop a conceptual developmental framework for Biokinetics 

Practise 1 (WIL) in the Biokinetics programme with a spreadsheet quota, elaborating the 

apportionment and the hours to be spent on each subject in year 1 of the degree, and to 

create an implementation plan for work integrated learning which will be referred to as 

Biokinetics Practise 1 as part of the 4-year professional degree in Biokinetics for 1st year 

students at the Tshwane University of Technology (TUT). The scope of the 

implementation of the curriculum developmental model is limited, as there are phases that 

will require the latter part of 2021 to be implemented. 

4.2 The Research Design  

4.2.1 Research Methodology 

This study utilised and incorporated a developmental framework design for the Biokinetics 

Practice 1 (WIL) module which will be explained as a research and development design. A 

draft module descriptor will eventually be developed and adopted as a first-year practical 

module. 

Phases and steps in curriculum development (see figure 3 below) further illustrates how 

the 12 essential steps progress from one to the next. It also shows the interaction and 

relationships of the four essential phases of the curriculum development process: ( I) 

Planning, (II) Content and Methods, (III) Implementation, and (IV) Evaluation and 

Reporting. Each phase has several steps or tasks to complete in logical sequence. Figure 

1 in chapter 2 exemplifies is connected to figure 3 below in that the components of figure 

1 shows how they are inter-related, referring both to each other and to the curriculum 

development process.  These steps are not always separate and distinct, but may overlap 

and occur concurrently. For example, the curriculum development team is involved in all 

of the steps. Evaluations should occur in most of the steps in order to assess progress. 

The team learns what works and what does not and determines the impact of the 

curriculum on learners after it is implemented. Each step logically follows the previous 
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one. It would make no sense to design learning activities before learner outcomes (learner 

centred) and content are described and identified. Similarly, content cannot be determined 

before learner outcomes are described.  The curriculum development process can be 

seen to systematically organize what will be taught, together with who will be taught, and 

the manner in which the contents will be taught. In order to achieve this, the researcher 

made use of the interaction and relationships between the four essential phases of the 

curriculum development process: as per Wentling's guide to curriculum development 

(Wentling et al. 1993). Chapter 5 details the process undertaken in each step and the 

manner in which the creation of the Biokinetics Practise 1 (WIL) module was guided by 

the curriculum development guide featured in figure 3.   

 

Figure 3: Wentling's guide to curriculum development (Wentling et al 1993)  

In the steps of the curriculum development process, the most important task is to maintain 

focus on the learners (learner centred) and involve them in process. A needs analysis was 

done by all universities and this was the foundation of the development of the Biokinetics 

minimum standards which were subsequently promulgated by the HPCSA. Working from 

the needs analysis, the department and the researcher engaged with staff to look at the 

needs assessment process. Problem areas were identified, gaps between what learners 

know and what they need to know were identified, and the scope of the problem was 

clarified and defined. The gap in practical exposure prompted the decision to develop a 

module for Biokinetics 1 practical. 
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5   Development of the First Year Biokinetics Practical Module (Biokinetics Practice 
1) Using the Four Essential Phases of the Curriculum Development Process 

This chapter provide a step-by-step account of the curriculum development model.  Each 

phase has several steps or tasks that are required to be completed in a logical sequence. 

The steps are however not separate and may overlap or occur concurrently. Each step 

logically follows the previous.  

 

5.1 Phase 1 (Planning)  

Planning is the first step which is further broken down into 3 sub-steps in the development 

phases: identification of the issue, formation of the curriculum development team, and 

needs assessment and analysis.   

 

Figure 4. Planning: First Phase of the Curriculum development Plan  

5.1.1 Identify the issue 

Following the restructuring of the Biokinetics curriculum at TUT, The Health Professions 

Council of South Africa (HSPCA) gazetted an updated Biokinetics higher education 

minimum standard guide in 2020. As a result, TUT is no longer not fully compliant with the 

most recent guidelines. In so far as the HPCSA minimum standard guide has been 

finalized, TUT is now required to comply with the published guide and thus alter its 

approved Biokinetics curriculum. There is a lack of consistency in the implementation 

phase (work integrated learning). The need for the Biokinetics Practical 1 module (WIL) 

was a gap that was identified when TUT restructured the pre-existing 3+1 degree in 

Biokinetics to the new 4-year professional degree.   
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5.1.2 Formation of curriculum development team 

The scope of the Biokinetics Practise 1 module is guided by the minimum standards 

developed by the HPCSA which required that 1st year students be taught basic laboratory 

practicals so as to grasp basic skills and master the required competencies.  The 

curriculum development team consisted of myself (being the head of department and a 

qualified practising Biokineticist), as well 2 other qualified Biokinetics lecturers, and a 

curriculum practitioner. The development of the module was conceptualised by myself as 

it forms part of my mini-thesis for this study.  My colleagues and I have the requisite 

expertise and knowledge concerning the subject matter as related to Biokinetics practicals 

and could thus offer valuable information in order to strengthen the module.  The 

candidate mapped the practical components, quotas and hours of the practical 

component.  The other 2 expert Biokineticists were involved in determining the basic 

practicals that should be undertaken in the course of the first year and assisted in plotting 

the horizontal and vertical articulation of the practical components.   

The curriculum practitioner was appointed by the faculty based on her experience with the 

logistics and with the curriculum administration form that will be submitted to the Higher 

education institutions (SAQA, CHE). The Biokinetics team showed good collaborative 

efforts and good team cohesion. The teams worked timeously and effectively with 

diligence when drafting the working document which will form the basis for submission for 

validation of the first year Biokinetics practical module. 

5.1.3 Conduct Needs Assessment and Analysis     

The curriculum team members were directly involved in identifying the needs analysis of 

the students based on prior lecturing experience. Further to this, when the formulation of 

the minimum standards and scope of practise was developed by the HPCSA, the content 

to be taught on a first-year level was regulated. Curriculum information was obtained 

through curriculum development workshops with academic staff members and a 

curriculum practitioner over a period of 5 years and included the following sources: 
HEQSF (2013) and SAQA level descriptors Document (2012) (Appendix 5), HPCSA 

programme accreditation criteria, unstructured interviews with staff during workshops, 

stakeholder (programme advisory committee) engagement, the programme and subject 

guides of the 4-year professional programme, and the minimum standards of training for 

Biokineticists.   
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The second developmental action was the horizontal articulation with contents associated 

to the components to be taught in the first year, thereby evaluating the functionality of the 

Way of Working model. The information gathered is illustrated in the following table.   

 

Table 2: Mapping of the Practical Undertaken in Year 1 of Biokinetics  

 

Table 2 illustrates the practicals to be undertaken by first-year students.  Blood pressure 

measurements must be recorded in different positions to ensure that the biokineticist-in-

training are well-aware of the influence of gravity on venous return when the patient is 

standing, seating, cycling, and walking. Furthermore, cycling and walking are dynamic in 

nature, in contrast to sitting and standing, the patient will therefore exhibit increased blood 

pressure. Cycling revolutions per minute (rpm) should be slow in order to elicit a moderate 

difference in blood pressure, and similar precautions should be taken when measuring 

blood pressure while treadmill walking. The variations in treadmill walking blood pressure 

will however be greater than during cycling because of the greater energy expenditure 

required for walking than for cycling. Furthermore, exercise is necessary to allow the 

biokineticist-in-training to distinguish between the difference in blood pressure taken while 

sedentary and that taken during physical activity (further distinguishing between blood 

pressure variations due to different types of physical activity). The biokineticist-in-training 

must be able to identify hypotension and hypertension when the patient is at rest, and also 

be able to identify sub-classifications of systolic hypertension or hypotension and diastolic 

hypertension and hypotension. During the exercise component (walking and cycling) the 

biokineticist must be able to identify systolic hypertension/hypotension and diastolic 

hypertension/hypotension. 

The aforementioned objectives are necessary for the identification of fluctuations in 

resting heart rate and exercise heart rate. In addition, the Biokineticists-in-training need to 
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clinically identify associated fluctuations in blood pressure with heart rate response. The 

Biokinetics Practical module for year 1 will give students practical exposure and 

experience in the clinic laboratory and in the workplace (Biokinetics practices), thereby 

enhancing their employability upon graduation. Worked integrated learning involves the 

practical application of theoretical modules such as Clinical Exercise Physiology and 

Neuro-musculoskeletal Rehabilitation.   

 

5.2 Phase II (Content and Methods)  

Phase II is where the intended outcomes (what learners will be able to do after 

participation in curriculum activities), the content (what will be taught), and the methods 

(how it will be taught) are determined. Steps include: definition of the intended outcome, 

selection of the content, and the design of experiential methods. 

 

Figure 5. Contents and Methods: Second phase of the Curriculum Development Plan   

5.2.1 Intended Outcome 

The educational objectives have been identified for the Biokinetics practise 1 Module and 

are outlined in the table below.  The needs assessment processes are converted into 

measurable outcomes for the learners. The intended outcomes (educational objectives), 

as identified by the needs assessment and analysis, are developed to match learner 

needs which are detailed in Table 3 below as guided by (Wentling 1993, p.68).  

 

Intended outcomes (IO) are measurable outcomes for the learners. Instructional or 

educational objectives are called intended outcomes, intended outcomes are the preferred 

term as it implies that learning is planned, intentional, and a measurable outcome is 
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expected.  The four intended outcomes which are listed in the table below and were 

outlined in chapter 2. Coupled with each intended outcome are the specified objectives, 

the educational objectives should be what the learner will obtain during the learning 

process in the first year practical curriculum.    

 

Table 3: Conceptual Developmental Framework used to obtain the Intended Outcomes  

 
OBJECTIVES Intended Outcomes  

1 Designing the  

curriculum 

development model 

based on the 

acquisition of specific 

competencies  

Specific Competencies: Knowledge, Skills and Applied Competency (KSAC) 

• Communication Skills (written; verbal and interpersonal) 

• Listening skills 

• Analytical skills 

• Evaluating skills 

• Data analysis skills 

• Problem solving skills 

• Time management 

• Reading skills 

• Reasoning skills 

• Critical and creative thinking skills 

• Team-working skills 

• Entrepreneurial skills 
2 Horizontal articulation 

with contents 

associated with the 

components to be 

taught in the first 

year, thereby 

evaluating the 

functionality of the 

curriculum 

development model, 

 

3 Serving as a 

foundation for future 

WIL modules and 

vertical articulation 

with second year 

theoretical modules. 

Apply foundational knowledge, evaluate information, interpret and integrate information with the 

purpose to prescribe exercise modalities as a prevention and treatment strategy. 

Perform and interpret appropriate calculations from sub-maximal exercise testing (indirect VO2, 

HRmax, HRR functional capacity), and use these for exercise prescription purposes 
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4 Creating an 

implementation plan 

for the future (this will 

be discussed in 

phase 3 of the 

development plan).  

 

As this is an iterative process, the implementation of the WIL module programme is important in 

order to determine areas for further enhancements (Mayfield 2011, 20). During the 

implementation phase, the participants’ reaction, learning, and continuous evaluation scores are 

monitored. Demonstrations by the supervising Biokineticist, oral presentations at the clinical 

practice sites, practical use of equipment under supervision, a case study, and journal article 

discussions with the supervising Biokineticist and the clinical practice sites, as well as 

observation of practice and administrative management at the clinical sites are all taken into 

account.  
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5.2.2 Select Content 

The first step in the process was to determine the scope of the first-year Biokinetics 

practise 1 module. Considering the 2 staff members and I were Biokineticists and experts 

in our field, we understood the content of the subject matter. In order to better determine 

the selection of the content the following questions were addressed:   

 

 What content should these specific learners know in order to achieve the intended 

outcomes and have an effect on the issue? 

 What knowledge, attitudes, beliefs, and behaviours will we assume learners 

already know or can be considered to have before participating in the program? 

 Which topics of interrelated disciplines are required in order to help learners use 

practices, acquire knowledge, and develop skills? 

 What will learners be able to do if they master this content? 

 

For the Biokinetics practise module we developed 2 learning units. The Biokinetics team 

consisting of myself (as the leader) identified the necessary knowledge required so as to 

accomplish the learning outcome (LO). Two LOs were developed and analysed: 1) Pre-

participation health screening, physical readiness, and testing readiness among 

apparently healthy individuals; 2) Interpretation, prescription, and monitoring of an 

individualized exercise program among apparently healthy individuals. Each LO had to 

exemplify horizontal and vertical articulation as well as the time (hours) that will be 

attributed to each Learning Unit. The team was closely guided by myself due to my 

experience and leadership in the department. The Team and I had the task of 

brainstorming and we had to carefully identify the knowledge needed in order to attain the 

desired learning outcomes. We had to then break each LO knowledge “unit” down into 

facts, concepts, and principles to be remembered or understood in order to accomplish 

the intended learning outcome (ILO). Table 4 and 5 below summarise ILO, assessment 

criteria, instruction, and methods that will be used to teach the subject together with 

learner activities. 
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Table 4 Learning Outcome 1 

LU:  
Pre-participation Health Screening, physical readiness 
and testing readiness among apparently healthy 
individuals.   

Hours 40 

INTENDED LEARNING 
OUTCOME (ILO) 
 

ASSESSMENT 
CRITERIA 
This will be evident 
when/if… 
 

INSTRUCTION AND 
METHODOLOGY 
 

LEARNER ACTIVITY AND/OR 
INDEPENDENT STUDY 

Conducting exercise pre-
participation health 
screening and physical 
activity readiness, test 
readiness among 
apparently healthy 
individuals. 
 
 
Select, design and 
implement an appropriate 
individualised testing 
protocol for apparently 
healthy individuals. 
 
 
 
Conducting physical fitness 
and health assessment. 

Medical history, 
physical examination, 
and laboratory tests, 
evaluation of 
apparently healthy 
individuals. 
 
Absolute and relative 
contraindications to 
exercise testing will be 
identified for 
apparently healthy 
individuals. 
 
Informed consent prior 
exercise testing will be 
explained for 
apparently healthy 
individuals. 
 
Blood pressure, blood 
glucose and lipid 
profile will be analysed 
for apparently healthy 
individuals. 

 

Pretest instruction, test 
order and test 
environment are 
explained for 
apparently healthy 
individuals. 
 
Anthropometric 
measurements are 
evaluated for 
apparently healthy 
individuals. 
 
Field and submaximal 
graded 
cardiorespiratory 
exercise tests are 
evaluated for 
apparently healthy 
individuals. 
 
Muscular strength and 
endurance are 
evaluated for 
apparently healthy 
individuals. 
 
 
Range of motion 
evaluation of 

Demonstrations by 
the supervising 
Biokineticist. 
 
Oral presentations at 
the clinical practice 
sites. 
 
Practical use of 
equipment under 
supervision. 
 
Case study and  
journal article 
discussions with the 
supervising 
Biokineticist and the 
clinical practice sites. 
 
Observation of 
practice and 
administrative 
management at the 
clinical sites. 
  
 

Biokinetics practice rotations. 
 
Portfolio of case reports. 
 
Oral presentation of cases 
observed and evaluated at 
Biokinetics practices. 
 
Reports. 
 
Independent reading of 
evidence-based literature 
(journal articles). 
 
Case study interpretation. 
 
Observation and practical 
tasks, which include the 
following: 

• Practically 
administering a 
medical history 
questionnaire 

• Risk stratification of 
patients 

• Measure blood 
pressure 

• Measure lipid profile 
• Measure pulmonary 

function 
• Administering an 

informed consent 
document  
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LU:  
Pre-participation Health Screening, physical readiness 
and testing readiness among apparently healthy 
individuals.   

Hours 40 

INTENDED LEARNING 
OUTCOME (ILO) 
 

ASSESSMENT 
CRITERIA 
This will be evident 
when/if… 
 

INSTRUCTION AND 
METHODOLOGY 
 

LEARNER ACTIVITY AND/OR 
INDEPENDENT STUDY 

apparently healthy 
individuals. 
 
Power evaluation and 
interpretation for 
apparently healthy 
individuals. 
 
Speed and agility 
evaluation and 
interpretation for 
apparently healthy 
individuals. 
 
Balance and 
coordination evaluation 
and interpretation for 
apparently healthy 
individuals. 

 

Table 5: Learning Unit 2 
    

LU:  
Interpretation, prescription and monitoring of 
individualized exercise program among apparently healthy 
individuals.  

Hours 40 

INTENDED LEARNING 
OUTCOME (ILO) 
 

ASSESSMENT 
CRITERIA 
This will be evident 
when/if… 
 

INSTRUCTION AND 
METHODOLOGY 
 

LEARNER ACTIVITY AND/OR 
INDEPENDENT STUDY 

Apply foundational 
knowledge, evaluate 
information, interpret and 
integrate information with 
the purpose of 
prescribing exercise 
modalities as a 
prevention and treatment 
strategy. 
 
 
Perform and interpret 
appropriate calculations 
from sub-maximal exercise 
testing (indirect VO2, 
HRmax, HRR functional 
capacity), and use these for 
exercise prescription 
purposes 
 

Blood pressure, 
blood lipids, heart 
rate, RPC, 
pulmonary function 
and signs and 
symptoms are 
interpreted during, 
post maximal and 
submaximal graded 
exercise test for 
apparently healthy 
individuals. 
 
Exercise testing and 
programme design will 
be evaluated among 
apparently healthy 
individuals.  
 

 
Demonstrations by 
the supervising 
Biokineticist.  
 
Oral presentations at 
the clinical practice 
sites. 
 
Practical use of 
equipment under 
supervision. 
 
Case study and  
Journal article 
discussions with the 
supervising 
Biokineticist and the 
clinical practice site. 
Observation of 
practice and 
administrative 
management at the 
clinical sites. 
 

Biokinetics practice rotations. 
 
Portfolio of case reports. 
 
Oral presentation of cases 
observed and evaluated at 
Biokinetics practices. 
 
Reports. 
 
Independent reading of 
evidence-based literature 
(journal articles). 
 
Case study interpretation. 
 
Report writing of key findings from 
a graded exercise test. 
 
Construct individualized exercise 
programmes for apparently healthy 
persons. 
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After the development of the Learning unit, further thought was given to the identification 

of necessary knowledge required to accomplish the intended outcome, performance or 

skill requirements of each outcome, important attitude elements for the outcome, as well 

as to the organisation of the knowledge, attitude, skills, aspirations, and behaviour 

(KASAB) elements in a logical sequence.  This process was undertaken and is depicted in 

the table 6 below.   

Table 6: Necessary knowledge required to ensure the intended outcome 

Knowledge, Skills and 
Applied Competency 
(KSAC) 

Values, Attitudes and 
Expected Behavior Basic Competencies  

• Communication Skills 
(written, verbal, and 
interpersonal)  

• Listening skills    
• Analytical skills  
• Evaluating skills  
• Data analysis skills  
• Problem solving skills   
• Time management  
• Reading skills  
• Reasoning skills  
• Critical and creative 

thinking skills  
• Team-working skills 
• Entrepreneurial skills 

• Professionalism 
• Ethical values and 

behaviour 
• Self-discipline 
• Curiosity 
• Responsibility 
• Reliability 
• Empathy 
• Scientific thinking 
• Independence 

 

• Identify and solve 
problems  

• Work effectively with 
others  

• Organise and manage 
themselves 

• Collect, analyse, 
organise and critically 
evaluate information 

• Communicate 
effectively 

• Use science and 
technology effectively 
and critically 

• Utilise a variety of 
strategies to promote 
learning 

• Demonstrate medical 
ethical, -jurisdiction 
and sensitivity to 
human rights 

• Develop managerial 
and entrepreneurial 
opportunities 

• Participate as a 
responsible citizen 

• Demonstrate an 
understanding of the 
world as a set of 
related systems 

 

The analysis, design, and development of the Biokinetics practise module has taken 

approximately nine months. The full Implementation and evaluation of the WIL module will 

only be effective fully once the HEI committee approves the course module (Appendix 3: 

Draft module descriptor). The study has thus only been implemented up to and including 



 

28 

 

the second stage of the developmental model. Thus, implementation and evaluation will 

be conducted with the new 2021 cohort of students. 

    

5.2.4 Design Experiential Learning Methods 

The Experiential Learning Cycle Facilitators Guide was referred to when designing the 

learning methods Curriculum Development for Issues Programming (USDA 1992).  Below 

in figure 6 is the guide which aligns with the CHE WIL guidelines which is used as an 

umbrella term to describe curricular, pedagogic and assessment practices, across a range 

of academic disciplines that integrate formal learning and workplace concerns and 

includes classroom-based and workplace-based forms of learning that are appropriate for 

the professional qualification. Academic and workplace practices are aligned for the 

mutual benefit of students and workplaces (Council for Higher Education: Work Integrated 

Learning: a good practice guide 2011). 

 

Figure 6: The Experiential Learning Cycle Facilitator Guide, Curriculum Development for 

Issues Programming (USDA 1992).  
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Learning activities were designed to adhere to the two intended outcomes above (tables 4 

& 5).  This section incorporates various topics, for example learning-styles as well as 

activities to be taught, types of activities, a sample test for the lecturer (Appendix 2), and, 

lastly, a description of the infrastructure where learning will take place.   

Students will rotate through the TUT Biokinetics laboratory/practice for 30 weeks, 2 hours 

per week, where they will acquire knowledge, skills and values in conducting: 1) Exercise 

pre-participation health screening and physical activity readiness, test readiness among 

apparently healthy individuals; 2) Physical fitness and health assessments, prescription 

and monitoring of individual and group exercises (including therapeutic recreation) in 

apparently healthy individuals under supervision.  

 

Independent learning activities, such as independent reading of journal articles and case 

study analysis will allow the students to identify, evaluate, analyse, and critically reflect on 

complex problems. An understanding that problem solving and principles in exercise 

testing and prescription do not exist in isolation, but are contextualised to the individual- 

and are system-bound will be developed. Students will apply evidence-based solutions 

and theory-driven arguments aimed at selecting the appropriate exercise test and 

constructing an individualised exercise programme for apparently healthy individuals.  

 

Self-study and application will encourage responsibility and assist the learner in managing 

their time efficiently and take responsibility for their learning. This will encourage self-

reflection and promote the reading of evidence based literature relevant to the field of 

study. 

 

Patient interaction will facilitate appropriate decisions based on ethical conduct and 

professionalism. The core values that will be learnt are: punctuality, responsibility, 

empathy privacy, and confidentiality. This will promote effective communication skills, 

accountability and professionalism when testing apparently healthy individuals. Oral group 

and individual presentations at the externship sites will create awareness regarding health 

and wellness. This will foster team work and aid in the initiation of community wellness 

projects. Team work will encourage collaborative learning and facilitate values such as 

respect, responsibility, and team work. This will encourage students to take full 

responsibility for their own work and responsible use of resources. Conducting 

administrative and business tasks at the clinical practice sites, will result in students being 

continually aware and undertake full responsibility for their learning. This will contribute to 

problem-based learning, accountability, leadership qualities and entrepreneur skills. 
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5.3 Phase III (Implementation)   

The third phase of the developmental Model was not executed as the development of the 

module ended in phase three.  The Phases 3 and 4 will take place in 2021.  

 

 

Figure 7: Implementation: Third phase of the Curriculum Development Plan   

5.3.1 Produce Curriculum Product  

The 4-year professional degree in Biokinetics was an adaptation of the (3+1) degree.  

There was no budgetary strain on the development of the new programme and much time 

and thought went into the planning and mapping of the Biokinetics Practicals 1 module. 

This module initially was not initially developed in the 4-year professional degree, however 

after the approval of the HPCSA minimum standards, amendments are underway to 

adjust the existing approved qualification.  In the process of re-designing the module we 

have utilised the pre-existing study material and addressed the gaps that were identified in 

the module.  Based on the draft module descriptors a printed student’s study guide will be 

handed out in lectures as many students may not have computers/devices and are from 

historically previously disadvantaged communities. The student study guide will also be 

made available on the learning management system (LMS). The curriculum development 

was guided by the programme advisory committee board, as well as by national and 

international stakeholders (ensuring comparability), industry partners, research articles 

and books, databases and the internet, and by regulatory boards (BASA and HPCSA).    
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5.3.2 Test and Revise Curriculum 

The types of practical, the hours required, and the competencies aimed at were clearly set 

out when I developed the WIL module. A sample test was developed (Appendix 2) and will 

be piloted after the first term in 2021. A formative assessment will be conducted and a 

pilot test formulated on areas of competencies so as to gather information as to whether 

what was set out in the curriculum actually tests the students’ competency levels, as the 

researcher should evaluate that the programme remains learner-centred and whether it 

achieves the required results. Formative information is a continuous process that will be 

undertaken throughout the year for the WIL module. The lecturers and preceptors will test 

the sample test which includes an evaluation schedule for the first-year cohort together 

with a feedback form that the students will return to myself and to the entire curriculum 

team. This step is divided into two separate phases: 1) The test for the WIL module will be 

conducted in the laboratories under the instruction of the lecturers attached to a specific 

practical; 2) The sample test (evaluation tool) will be tested for its effectiveness (reliability 

and validity).    

 

5.3.3 Recruit and Train Facilitators 

No additional lectures will be needed as the programme has 6 qualified Biokineticists who 

are trained and experienced in the practical areas of Biokinetics, they will thus be able to 

effectively implement the programme. The lecturers will, on a yearly basis, be required to 

attend courses, workshops, and seminars in order to continue their continuous 

professional development. The programme will appointment one clinical training 

coordinator and two clinical preceptors. The clinical training coordinator laisses with 

clinical facilities, oversees/manages all part-time and fixed-term clinical staff, coordinates 

clinical training placements and the transportation of students. The role of the coordinator 

is to further oversee the skill laboratory, as well as the completion and submission of 

clinical training records. The preceptors will be qualified experience biokineticists who 

have been in training for a minimum of 3 years. Clinical preceptors will be tasked with 

clinical accompaniment, the creation of an environment conducive to the clinical training of 

students, simulated clinical training, and clinical training related research and delegated 

tasks.   
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5.3.4 Implementation of the Curriculum  

The Third Phase of the Curriculum Development Model is Implementation (Figure 7). This 

study has only been completed up to and including Phase 2.  Phases 3 and 4 will be 

gradually implemented once approval has been obtained from the HEI committees (SAQA 

& CHE).  In phase 3, the curriculum materials (the draft module descriptor document) will 

be finalised, highlighting the horizontal articulation, vertical articulation, mapping of the 

quotas and hours per practical task, acquisition of competencies, and, lastly, detailing the 

competencies that are taught into practises. In this stage an iterative approach will be 

adopted for practicals (testing and revising them). One the developed draft module has 

been approved by the HEI committees (CHE and SAQA), the module will be implemented, 

taking effect for the first-year students of 2021. 
 

5.4 Phase IV (Evaluation)   

 

Figure 8: Evaluation: Fourth phase of the Curriculum Development Plan   

The evaluation process takes the form of two types of evaluation, deploying both 

formative and summative types of evaluation, and was used during curriculum 

development. While formative evaluations are used during the needs assessment, product 

development, and testing steps, summative evaluations are undertaken in order to 

measure and report on the outcomes of the curriculum (Wentling et al. 1993).  Resources 

for the module are available as it is part of the redevelopment of the degree course, 

moving from a “3+1” qualification to a 4-year professional qualification. Funding is 

available from our 1st stream of income which is funding received from the Department of 
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Higher Education in South Africa. Evaluation was built into the process at several levels. 

The activities in phase III and IV of the curriculum development model are focused on in 

phase II (content and methods). A conceptualised module was developed by myself 

(Appendix 4) depicting the first year WIL component that will be offered as Biokinetics 

Practise1 in the first year. Based on the developmental module descriptor, a study guide 

will be published.  The evaluation criteria has already been produced and will follow the 

methods detailed in table 7 below. The candidate has also developed a sample evaluation 

form for practical evaluations which will be tested in the next few months. The 

implementation of the WIL (Biokinetics practise 1) module has still to be finalised.  

Evaluation Strategy  

Table 7 illustrates the assessment plan, offering a clear layout of the integrated 

assessment plan of all the tasks students will be expected to complete. Students are 

required to complete one assignment as well as the portfolio, four (4) case oral 

presentations and practicals, and one practical examination, accounting for 41% of the 

notional time of 100 credits. All tasks are directly aligned with the ELO’s as indicated. 

Evaluation Plan 

The assessment plan, as detailed in Table 7, provides a clear layout of all integrated 

assessment tasks, in line with SAQA requirements. The purpose of each task is clearly 

indicated and is furthermore aligned with the needs of the promotion regulations of the 

module. 

Table 7: Evaluation Plan 

UNIT 
ASSESSMENT 
METHOD/TYPE 

ASSESSMENT 
INSTRUMENT 

 
DESCRIPTION AND PURPOSE 

SOURCE – 
PERSON WHO 
ASSESSES 

 
TOOL FOR 
MEASURIN
G 
ASSESSM
ENT  

WEIGHT 
(%) 

1 
Observation Case  

Presentation 
and practical 
exercises 

Individual practical competencies 
in Pre-exercise evaluation for 
apparently healthy individuals 

Peer review and 
Supervising 
Biokineticist 

Rubric and 
checklist 10% 

1 & 2 

Observation Case  
Presentation 
and practical 
exercise 

Individual practical competencies 
in principles in exercise 
programme design. Rational for 
practically selecting relevant 
exercises for apparently healthy 
individuals. 

Peer review and 
Supervising 
Biokineticist 

Rubric and 
checklist 

10% 

1 & 2 

Observation Case  
Presentation 
and practical 
exercise 

Individual oral case study 
presentation and practical 
demonstrations relevant to the 
case. The case observed at the 
Biokinetics clinical site will be 

Peer review and 
Supervising 
Biokineticist 

Rubric and 
checklist 

10% 
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The majority of the assessment tasks will be evaluated by the academics whilst others will 

be demonstrated as presentations and assessed through observation during a panel 

evaluation that will include external moderators. Feedback on all assessments should be 

in accordance with the requirements laid out in the programme assessment policy. 

This module is further designed with the purpose of directly supporting learning and of 

providing the students with the relevant applied competencies required to both conduct 

exercise testing and to prescribe exercise regimes to multiple patients.  All assessment 

tasks are documented, and the assessment marks are submitted via the ITS system of 

the university. This occurs once all required moderation and peer reviewing have been 

finalised. 

randomly selected by the 
lecturer/examiner. 

1 & 2 

Observation Case  
Presentation 
and practical 
exercise 

Individual oral case study 
presentation and practical 
demonstrations relevant to the 
case. The case observed at the 
Biokinetics clinical site will be 
randomly selected by the 
lecturer/examiner. 

Peer review and 
Supervising 
Biokineticist 

Rubric and 
checklist 

10% 

1 & 2 Product 

 
 
Portfolio of 
evidence 

Compilation of cases overserved 
and evaluated at Biokinetics 
clinical practice sites. This will be 
written as a case report and filed 
as portfolio of work done 

Lecturer 
Peer review and 
Supervising 
Biokineticist 
 

Rubric 

20% 

1 & 2 Observation Practical 
Examination 

Practical board exam, which will 
include OSCES and clinical 
competencies in exercise testing 
and prescription 

Lecturer and 
supervising 
Biokineticist  
 

Rubric and 
checklist 40 % 

 TOTAL: 
100 
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6 Conclusion and Recommendations  

The development of the Biokinetics curricula was a successful exercise as the aims and 

main research question were answered through the creation of a spreadsheet for 

horizontal articulation, highlighting the seminars, demonstrations and practical hours that 

should be spent on each of the topics in 1st year Biokinetics Professional Degree. 

 Furthermore, a spreadsheet quota, showing the quota and the hours that should be spent 

on each subject in year 1 of the degree, will be created: this will detail whether horizontal 

or vertical articulation should be regarded as the “training of Workplace tasks and roles 

within units of competency” (Wheelahan 2010). The Biokinetics profession needs to 

recognise the importance of disciplinary knowledge and to give greater prominence to 

core disciplinary knowledge elements in each year of study, without hindering the 

development of practical expertise. 

One can draw from this study is the value of incorporating relations between subjects and 

contexts and between transmitters and acquirers into the analysis and discussion of a 

subject. The use of Bernstein’s theoretical work allows for the complexities in which social 

relations actively form pedagogical practices, codes and modalities that constitute, limit or 

change the direction of a subject.  The curriculum development model process builds on 

the steps to provide a systematic approach.   

The quality of the study has maintained good standards. While the iterative and 

developmental approach regarding the manner in which the articulation of the practical 

component in each subject progresses to the next was discussed and mapped out, the 

candidate is of the opinion that this is sufficient for the 1st year level of study.  The 

exercise of the Biokinetics practise practical model (WIL) is considered reliable in so far as 

the document is formulated to be submitted to the South African Higher education board 

as the template for all Biokinetics programmes. Similar mapping will be undertaken for the 

2nd, 3rd, and 4th year of WIL practice.  

Most importantly, the end product of this developmental study has proved to be a useful 

exercise for the department, the faculty and the overall organisation of Tshwane 

University of Technology, particularly as it occurred immediately after the approval of the 

minimum standards in October 2019. The development project was initiated as a mini-

thesis, and it was hoped that this would evolve into a working document for the four-year 

professional Biokinetics programme which was already underway (based on my concept 

and on the mapping of the practicals for horizontal and vertical articulation in the first year 

together with the mapping that was done connecting the third year to the fourth year of the  
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professional degree programme). Following this, the process of mapping the learning 
units with sub sections which encompassed intended learning outcomes (ILO) was 

initiated, and assessment criteria, instruction, methodology, and, lastly, learner activities 

were detailed. Assessment encompassing both the assessment strategy and the 

assessment plan was clearly drafted.  

The programmes task team took part in the final development of the concept mapping and 

the mapping of the second, third and fourth year will be undertaken in the same manner.  

The task team consisted of qualified registered Biokinetics lecturers with either a Master’s 

or PhD qualification in Biokinetics as well as a curriculum practitioner with a PhD in 

curriculum development employed by TUT to guide the task team through the process.  

The curriculum practitioner furthermore gave me guidance regarding the development of 

the module. The plan that has been developed will, by the end of the four-year 

professional degree, equip students to master the skills and competencies required for the 

workplace. The programme lectures have also been encouraged and mandated to create 

professional capacity development in concert with industry so as to keep abreast with new 

treads and teaching in the workplace which can, in turn, aid in their teaching of the 

students in the classroom. 

Based on the outcome of the developmental aspect of the study, the candidate believes 

that integration on both the horizontal and the vertical level provide the students with 

sound knowledge in the field of Biokinetics. 

6.1 Recommendation for Future Research 

Based on the requirements of the regulatory board and the amendments to the minimum 

standard of learning for the profession, which have now been developed for the first year 

for the TUT Biokinetics practical, a similar exercise is underway and is nearing completion 

for the remaining three years of study. Additionally, the candidate believes that the newly 

drawn up first year sample assessment test will be piloted in order to test the validity of 

future assessments. As this is a 480-credit professional degree, the curriculum of this 

qualification equips students with sufficient research capacity in the methodology and 

research techniques of the field of Biokinetics. Research is an important part of the 

curriculum for this qualification in so far as students will be working with patients and this 

opportunity allows them to conceptualise projects that could be the subject of further 

research. Additionally, all exercises prescribed to patients should be grounded in 

evidence-based practices. This will sufficiently prepare students, allowing them to 

vertically articulate and pursue a Master’s Degree in a relevant field after completing this 

professional degree. 



 

37 

 

6.2 Reflection on own Learning  

The study candidate study found this thesis to be educative and challenging. The thesis 

was conducted on a rigorous schedule, during the treacherous and difficult times of the 

COVID-19 pandemic. The initial topic that was chosen could not be pursued as the ethical 

clearance process at TUT is lengthy, and time was of the essence as concerns the 

completion of the thesis.  Furthermore, students were not present for face-to-face 

lectures, and this was a significant and ultimately insurmountable obstacle to the testing of 

teaching methods which formed the core of the initial proposal (virtually projecting all our 

practicals on VR goggles). Thus, given time constraints, the candidate changed her topic 

to the developmental mapping of the practicals for the first year Biokinetics Work 

Integrated Learning module gaining significant insight into the curriculum development of 

health sciences courses through reading literature regarding curriculum development.  

The research topic, aims, objectives, and methods all aligned with the thesis plan. 

 

The process of curriculum developmental aided the candidate in gaining invaluable 

knowledge concerning the theories which underpin curriculum design and furthermore 

expanded her knowledge as concerns the mapping out of a curriculum. In preparing the 

thesis, the candidate was guided by the curriculum advisor, and this together with the 

practical task that is at the core of this thesis enabled her to significantly deepen her 

understanding, while learning valuable skills. 

 

While writing the thesis, the candidate contacted her supervisor when guidance was 

needed, gave updates, and received feedback. Several TEAMS (virtual meetings) were 

held in order to gain clarity regarding the subject, these in-depth discussions on the 

progress of the thesis were invaluable. Many e-mails and WhatsApp messages were 

exchanged with the supervisor, who offered more detailed advice, clarification, and 

feedback. This created a warm environment that was conducive to success especially in 

so far as the candidate could approach the supervisor at any given time. This resulted in 

good research output, expanding the candidate’s own skills and experience as a 

researcher. During the recent and unprecedented period of the COVID-19 pandemic, the 

candidate realised that timing is never within one’s control and that improvisation is often 

required in order to achieve the desired results. There were times in which the candidate 

had to equip herself for unexpected changes, cancellations, or rescheduling. The 

candidate was able to create a developmental model clearly outlining learning output 

units, illustrating how to articulate the various practical components horizontally and 

vertically. 
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The challenges experienced in the study were that the topic of curriculum development 

and the literature concerning theories of education are novel to the candidate’s primary 

area of expertise as the candidate is from a health science background. This has made 

the study all the more enriching in so far as the literature and experience has enhanced 

the candidate’s learning and skills in the area of curriculum development. 
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