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Abstract 
In this case study, three university Life Sciences teacher educators were interviewed to explore their 
perspectives of the knowledge integration in the Life Sciences teacher training and education 
programme as mandated by the Department of Higher Education and Training (DHET) through the 
espoused curriculum for teacher training and development in the South African universities. Life 
Sciences teacher educators’ perspectives were the determinants of what conceptions and perceptions 
of knowledge integration and how it was perceived in this study. This was a necessary for 
investigating the extent of how they view the principle of knowledge integration and subsequent effect 
these views would have on the selection of topics for the knowledge discipline for the espoused 
curriculum designed for preservice teaching of Life science content and curriculum studies necessary 
for developing a competent Life sciences educators being prepared for the 21st century learners. Such 
students are envisaged to have necessary in Life Sciences content and pedagogical competencies 
required for teaching Life Sciences disciplines when they exit the programme. The choice of models 
and philosophical foundations of knowledge production based of knowledge discipline were seen as a 
fulcrum of how they presented the integrated disciplines as expected. This view necessitated the 
researcher to conduct in-depth interviews to solicit such information in order to understand how they 
interpreted the policy (MRTEQ) when developing their learning programmes, given the 
multidisciplinary nature of the subject. Selecting a qualitative methodology in a form of a case study 
meant that from face to face interactions a researcher was afforded opportunities to probe deeper 
issues covered by the designed instruments (semi-structured interviews) where clarity was needed. 
Therefore, the purpose of a case study conducted in a South African Institution of Higher Education 
was pursued with the aim of identifying the dominant trends contributing to how such perspectives 
affected the conceptualization of Life Sciences curriculum design and development for knowledge 
integration. Research findings results were thematically analysed and based on the synthesis of 
literature and theoretical framework selected for this study gave an impetus for covering all angles 
found from the study as well as generating information on the models and theories that could possibly 
influence the Life Sciences’ academic involved in design and development of curriculum for successful 
implementation within an appropriate context. The study unveiled the fact that integrated Life Sciences 
disciplinary knowledge has had an influenced on the participants’ perspectives of knowledge 
integration. It became clear that academics were dependent on their beliefs and teaching styles, as 
well as philosophical inclinations that informed their practice. The choice of themes in their learning 
programmes also demonstrated a possibility of biasness driven by the passion of teacher educators’ 
disciplines of their specialty.  

Keywords: Knowledge integration; Curriculum development; Interdisciplinary approach, 
transdisciplinary approach; Multidisciplinary model, Life Science Education.  

1 INTRODUCTION 
The principle of integration in curriculum research in teacher education and training was introduced as 
an integral component of outcomes based education which had implications for organization and 
structuring of subject content knowledge from heterogeneous to multidisciplinary knowledge design 
(Gravette & Geyser, 2004 and Jansen and Christie, 1999).  

According to Bernstein theory of Codes and Modalities the process of knowledge production is guided 
by principles. This implies that when changing from heterogeneous subject content knowledge to 
integrated subject content knowledge that issues of compliance or lack thereof to be continually 
checked as there are possibilities such changes required could be accepted in theory and seem to 
have been embraced whereas they were not in the first place (ideological sidestep). What is new 
versus what is already known therefore should be central in debates surrounding such conceptions. 
The picture painted by the above scenario could result in teacher educators being categorised as 
technists or transformative scholars. Therefore contestations and debates are inevitable in matters 
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concerning decision making, philosophical and theoretical attributes in the process of curriculum 
delopment (Carl, 2012).  

Research indicated that, since 1998 up to 2010, teacher education and training has struggled with the 
conceptualisation of the sciences curriculum model for implementing multi-disciplinary or integrated 
approach to knowledge acquisition (Bantwini, 2014; Bransilal and Mkhwanazi, 2014 and Jansen and 
Christie, 1999). The review of the Curriculum Policy for teacher education and training has been 
portrayed as another indication that teacher educators in Higher Education and Training face 
challenges in developing an adequate curriculum to implement multi-disciplinary and integrated 
learning. It was against this fact that this study explored the perceptions and perspectives of Life 
Sciences teacher educators on knowledge integration for integrated learning.  

Furthermore, it is on the basis of these perspectives that this study formulated an argument that there 
could be a possibility of conflicting perspectives of the Life Sciences teacher educators regarding the 
“imposed” principle of integrated knowledge and learning in the Minimum Requirements for Teacher 
Qualifications (MRTEQ) policy (DHET, 2011).  

2 BACKGROUND 
Researchers in higher education in South Africa pointed out that qualifications such as the Bachelor of 
Science degree offered in the faculties of science had restricted curriculum. As a result, academics 
qualified in specialised knowledge in the field of science, for example the streamlined combination of 
disciplines such as Botany, Geology Mathematics, Statistics, Chemistry, Biochemistry, Microbiology, 
Human physiology, Physics and Zoology have been central to academic discussions for some time in 
Higher Education research forums that most of the academics in the field of science education had 
specialised in one or two of the above sciences sub disciplines. This study has taken a stance of 
assuming that the reality facing the academics in faculties of Education are affected by the fact stated 
earlier. As such, the espoused curriculum policy has identified a dire need to shift from heterogeneous 
disciplines to the integrated knowledge model for integrated learning across the various science 
disciplines. Furthermore, the argument was raised in the literature concerning the possibility that 
academics could be biased in the selection of themes driven by the passion of their specialisation. The 
verification of the above claim through the empirical study pursued meant that sciences (physical 
sciences or life sciences) teachers prepared by such academics would be challenged to teach either 
physical sciences or life sciences as it is supposed to be taught according to Gibson’s multi-
disciplinary model. 

Therefore the research has been framed to answer the following question: 

• What are the dominant perspectives from the Science teacher educators’ points of view on 
principle of integrated knowledge in the Life sciences curriculum changes for initial teacher 
education and training? 

3 THEORETICAL FRAMEWORK 
The model of ‘knowledge reproduction and cultural transformation’ and ‘pedagogic discourse’ 
described in Bernstein’s theory asserts the importance of codes as regulative principles for knowledge 
production in respective fields or subjects. Furthermore Bernstein’s theory claimed that the legitimacy 
of the knowledge production in each discipline is classified according to specific codes modalities, 
which provide the recognition rules and syntax of knowledge generation. As stated above, Bernstein 
theory in essence, declares that knowledge production is driven by three forces; labour market in the 
society, socio-economic development and political environment. In keeping with this theory’s 
assertion, Levy and Murnane (2005) argued that a rapid change in the world and pressures of 
competitiveness have been viewed as redefining skills and expertise for the 21st century.  

The Knowledge Reproduction Model in this theory provided the description of modes of knowledge 
production that generate the language or syntax and semantics for the knowledge produced. 
Therefore this theory has been used to analyse the findings of this study. It contributed in identifying 
the new syntax and semantics that were used to describe integrated knowledge in the integrated Life 
Sciences curriculum in the faculties of education in the university and how university academics dealt 
with the issue of codes modalities; something which Bernstein (2000) described as the determinants 
or principles regulating knowledge production.  
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4 LITERATURE REVIEW 
Literature has pointed out that integration of knowledge has introduced a remarkable discourse in 
curriculum research that is profoundly influencing the emerging trend in knowledge production globally 
and internationally (Slattery, 2010, Department of Education and training 1997). Slattery, 2010 
asserted that there are various approaches to knowledge integration and integrated learning. In his 
view they are; trans-disciplinary knowledge production which means teaching across disciplines for 
the purpose of enabling learners to acquire skills, knowledge and competences and be able to transfer 
such skills and knowledge in their learning; multidisciplinary knowledge production which means the 
clustering of themes from various related disciplines which allow students to explore knowledge and 
develop multiple skills;  and interdisciplinary knowledge production which deals with the issue of 
learning of concepts that relate to other disciplines that are clustered in one theme.     

The proponents of the knowledge integration theory advocated for the shift from fragmentation of 
subject or disciplinary knowledge to a broad field of knowledge (Slattery, 2010, Apple, 2004; Gravette 
& Geyser, 2004 and Fullan, 2006). This theory contested for the generation of knowledge independent 
of proper context which is pursued by academics and researchers in universities. The theorists that 
pioneered this theory argued that world problems and real life challenges cannot be addressed by the 
compartmentalised knowledge (Nowotny et al, 2003, and Berkes, 2008). Furthermore, Minkler and 
Wellerstein, (2008) and Wemsen, (2008) pointed out that the shift from mode 1 (which is 
heterogeneous disciplines or taxonomy of disciplines) to mode 2, (which is the amalgamation of 
disciplines) is of utmost importance. This has been viewed to require Higher Eduducation Institutions 
(HEIs) to adopt participatory research approaches for knowledge production. Babbie (2002) and 
Shirley (2005) highlighted that the amalgamation of the sciences disciplines which are; biological 
sciences (animal and plant anatomy and physiology), geology, geography, and ecology, biochemistry, 
chemistry and physics etc. resulted in the broad-field of study called natural Sciences which is referred 
to as mode 2 type of knowledge production (interdisciplinary and intradisciplinary approach to 
curriculum design and development). According to Gibson et al, (1994) the shift form fragmented 
knowledge to one broad field of study enable students to transfer knowledge and skills in the process 
of learning because of the wider scope of exploration without limitations of boundaries caused by the 
separation of related disciplines.  

5 METHODOLOGY 
The chosen paradigm for the study undertaken was guided by the principles of interpretivist theory of 
knowledge production. Henning et.al, (2004) describe this paradigm as mode of knowledge production 
which is suitable for seeking views, experiences and perceptions of participants and furthermore, 
employs qualitative inquiry methods of collecting data which are; strategies of selecting sample, 
design of research instruments guided by the qualitative methodological approaches that will then 
influence data presentation and analysis.  

The qualitative research methodology was then chosen as being suitable since in-depth interviews of 
teacher educators’ perceptions and perspectives needed to be deeply interrogated to try to answer 
what the study was aimed to address.  

Out of the population of six institutions selected for the broader study, a case study of one of a South 
African University of Technology engaging with the mandate of what MRTEQ stands for, whose 
curriculum was approved by the South African Quality Assurance (SAQA) for implementation was 
selected purposively. Three Life Sciences teacher educators who participated in the design and 
development of the Bachelor of Education (Senior Phase and Further Education Phase) were 
purposively sampled. In-depth interviews were arranged and carried out with them and curriculum 
design and development documents (Form C) for the institution were solicited for purposes of 
triangulation. It has been important to perform triangulation of data from interviews with curriculum 
documents analysis to ensure the validity and reliability of the data presented. According to Kumar 
(2005) in testing the validity of research instruments, validity was viewed as the ability of an instrument 
to measure what it was intended to measure. Hence, Smith (1991:106) in Kumar (200) defines validity 
“as the degree to which the researcher has measured what he has set out to measure”. It was of 
paramount importance that within the study is a demonstration of credibility of both interview questions 
and curriculum documents solicited for triangulation purposes. Reliability on the other hand as 
described by Kumar (2005) was meant to ensure consistent use of similar instrument for a specific 
purpose under similar or same conditions to yield same results. In this study, the same interview 
questions and documents used in the process of developing and designing curriculum were used to all 
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three respondents to measure their perceptions and perspectives on the principle of knowledge 
integration informed by principles imposed by the espoused curriculum (MRTEQ). This measure was 
used as strategy for addressing consistency and stability in using research instruments to adequately 
address the research question throughout the study.   

The informants were asked for permission to use an audio-recorder during interview. Transcripts were 
then developed after the interviews for analysis purposes. Themes were then extracted from the data 
to ensure that the research addressed the pertinent issue that it was meant to address. 

Finally, the ethical clearance was sought from the institution where the researcher was registered as 
well as the institution where the research was conducted. Consent letters to conduct the recorded 
interviews was given to respondents and they were given an undertaking that the data collected would 
be used for the purposes that were meant to fulfil and that they had the right to withdraw from the 
study at any stage if they felt that they no longer wanted to be part of the study. 

6 PRESENTATION AND DISCUSSION OF RESEARCH FINDINGS 
The results from the interviews unfolded that the Bachelor of Education graduates who majored in Life 
Sciences struggled to teach grade 8 and 9 at school due to their limited knowledge of other sub-
disciplines that are in incorporated in the school curriculum. Even before MRTEQ was introduced in 
2011, the plight of these novice teachers drove university Life Science teacher educators to 
incorporate some crucial aspects in the Life sciences curriculum to address the challenge reported by 
the ex-graduates in the program. 

“  Sir, we’re battling with that” ok I helped a few of them and then I told myself, “Listen, I need to 
infuse some of those topics – that was now before this new program came in- I need to infuse 
some Chemistry and some little Physics, little bit of that, little bit of that” so when they leave 
here after the four years at least they would have Biology, Life Sciences then, and at least 
they’ve been exposed to the theoretical part – understanding of for instance – take for instance 
the Periodic Table or the uh atomic theory, reactions, a bit of optics and a bit of that. So – so I 
infused that into our program already because I could see there was a need nowhere else is 
that need being satisfied, I would argue, because look, when the collages closed that section 
was void. There were – there were training for the – for the uh primary – uh what is that – the 
intermediate phase? There was specialisation in the FET, nothing in this stream and we see the 
result of that ok. And I pick it up very early and so I – I had to sacrifice certain of the traditional 
Biology topics to bring those kind of things in and overtime, maybe I should have done research 
on that, they benefitted from that and then they could actually at least find their feet and be a 
little bit more knowledgeable at the senior phase, you know grade 8 and 9 especially. Now I’m 
actually going to uh speak a lot about grade 8 and 9 because over the years I believed those 
are the two most important years in the education of our children. Let me give you a few 
reasons for that; grade 8 – that’s they come from the primary school and that’s the last year 
where you have an opportunity to correct maybe some literacies and numeracies, if you can. 
Grade 9, they have to choose at the end of – during grade 9, they have to choose their subjects 
and that will have an impact on their careers for the rest of their lives, ok. So – so I – I then I 
infused as I said, some of those features within the Biology and over time I feel I made contact 
with the students and they could survive, but I couldn’t do everything. You know I was – maybe I 
was also grappling with that.” 

The above argument displayed the dire need of knowledge multidisciplinary knowledge for effective 
teaching for integrated knowledge of different subject knowledge from sub-disciplines that frame 
knowledge for integrated teaching expertise. The above interviewee has demonstrated how his light 
bulb moment came that revealed how he could adopt different knowledges from different disciplines to 
integrate them into a broad-based discipline. Importance of exposing the detriment of teach related 
subjects in silos was clearly demonstrated and how this Life Sciences teacher educator took it upon 
himself to adapt the knowledge structure of Life Sciences discipline was commendable.   

Another aspect that came out so strongly in the interviews was that there is no synergy and planning 
across sub-disciplines which makes it difficult for colleagues to have an idea of what is covered in one 
discipline and to what extent it has been covered. 

The curriculum policy guidelines stipulate that students should engage in knowledge construction in 
order to invent new theories and as well as having abilities to critically engage in replacing or changing 
what has been accepted.  Novice teachers are expected to perform activities that will motivate them to 
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think like scientists (operating in the realm of descriptive theorist). The attribute of the competent 
teachers intended to be produced by the espoused curriculum is their ability to engage learners in the 
formulation of problem for investigation and to select appropriate scientific methods of inquiry into the 
phenomena.  

In one accord, the interviews were of the opinion that in the new curriculum, integration of sub-
disciplines with specific themes that are covered or form basis of certain topics in Life Science could 
be addressed in the other sub-disciplines to ensure that transdisciplinary and interdisciplinary models 
are used to the advantage of knowledge production in order to produce competent graduates who will 
be able to teach all sections of Life Sciences as an integrated discipline. 

“So I argued there’s enough staff here to ensure that there’s people that could teach Chemistry 
for Life Sciences, those who did not do Chemistry at school and vice versa because my fear at 
the main moment is at the end of the second year we’re going to have a – we’re going to have 
either no students doing chemistry and physics or very few or a big failure because I don’t know 
what the results – I haven’t seen how the first years are faring in Chemistry and Physics, I have 
no idea. But those are things that I spoke about and I said put it on the table, said no its fine, I 
don’t think you – as you said at universities they not being mixed they go into a physics for their 
purpose – chemistry for their purpose, uh statistics for their purpose. This is exactly what we 
should have done but we have not done. That’s why I think we’re running from- but anyway 
that’s something else. So that is a broad sweep.Yes ok so now you ask how you organise 
knowledge to ensure that students benefit in the multidisciplinary model within the Life Sciences 
knowledge stream. Remember what we’ve done we went into themes, so we’ve identified little 
themes, not new- it’s not - initially I designed it so that you can have the themes per term, but 
the amount of time that you have per term here is not equal per term.” 

From the above argument presented, it has become clear that time management when planning 
curricular activities need to be carefully considered. Teacher educators specialising on integrated sub-
disciplines need to run with the same pace and be able to involve dialogues around topics that will be 
covered to bring a tight and strong knowledge base. 

VV: In teaching practice, students demonstrate limited view of integrated knowledge structure from 
related disciplines, cross-curriculum links; and what one can do at this stage is to encourage them to 
read across disciplines to encourage students to understand how different concepts can be explained 
by different phenomena across disciplines. 

KB: molecular basis of life --- atomic theory could show synergy in working with certain aspects. 
Content is similar and yet taught parallel to one another? Teaching the same thing parallel to one 
another because of fragmented way sub-disciplines are taught (same thing but parallel). 

VV: We need to speak as colleagues e.g. a physics person should transcend the laws of energy. 
There needs to be synergy and work in hand (if modular approach) to create a modular approach 

KB: Does this therefore mean that we are teaching integrated disciplines in silos. 

VV: We are really teaching in silos even though such knowledge can be integrated. Struggling to form 
links of concepts taught in different disciple are found to be wanting  In the same vein students come 
struggling in Life Sciences drawn from physics e.g. understanding the role of radiant energy’s 
conversion into potential energy. Teaching the same thing parallel to one another could be of greater 
help. (Team work within the integrated discipline could work hand in hand). Students are also seen to 
compartmentalise same knowledge acquired from the other disciplines within natural sciences (Energy 
transfer; Bonding; etc.) 

Somebody proposed that maybe for a solution to this problem coming at different levels viz. life 
sciences for natural science etc.; Physics for natural science and have physics for physics major 
(FET). 

7 CONCLUSION 
Integration of knowledge plays an integral part in the teaching and learning of Life Sciences education. 
There needs to be cross pollination between teacher educators based on their fields of specialisation 
to ensure that concepts important to Life Sciences are taught in programmes like chemistry for life 
sciences. However, planning needs to be thoroughly done as more teaching load could be added on 
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the already overloaded teacher educators. This notion suggests that more specialists and other 
innovative ways could be explored to address integration of knowledge in Life Sciences. 

Researchers on the conceptual realm in Life Sciences studies asserted that the following are the key 
areas of knowledge that constitute disciplinary knowledge: Biochemistry, Biotechnology, Microbiology, 
Genetics, Zoology, Botany, Entomology, Physiology (plants and animals), Anatomy (plants and 
animals), Taxonomy (plant and animal taxonomy), Environment Studies and Sociobiology (animal 
behaviour). Therefore, teaching integrated discipline for integrated knowledge requires more than 
theme teaching, it requires curriculum developers and designers to develop a curriculum that reflects 
knowledge integration in Life Sciences from its conception (using information from geography, 
chemistry, botany and physics to explain the process of photosynthesis for instance) in order to 
ensure successful implementation of integrated knowledge within a multidisciplinary subject.  

Specialists of different disciplines have an opportunity to share their expertise and broaden the 
scholarliness of their student teachers. As a result of this synergy and teamwork, the product of 
integrated knowledge will function with confidence at any given environment due to the development 
of knowledge depth across disciplines. 

Information obtained from the synthesis of literature provided necessary lenses to view different 
themes emerged from the results of the study and hence provided perspectives of the participants of 
how integration of knowledge was taken into consideration when Life Sciences curriculum was 
designed from related knowledge from related disciplines. 

This study unveiled that indeed knowledge integration in Life Sciences was neglected approached in 
the conceptualisation and design of curriculum using information from related sub-disciplines. There is 
therefore a need to get teacher educators specialising in different sub-disciplines of the broad-field 
subject like Life Sciences to have cross-pollination of knowledge to explain integrated topics. 
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