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Abstract 
Scientific knowledge and skills required to engage in ontological and epistemological access to 
sciences have been a fulcrum of debate in scientific research for a curriculum debates in institutions of 
Higher learning internationally. In particular, in the third world countries such knowledge and skills 
have been viewed as causing gaps mostly emanating from different backgrounds where first year 
students who enter university for the first time display. In Life Sciences teacher education classrooms 
these gaps have been identified as causing low throughput rates and high attrition rates in the Higher 
Education Institutions. The purpose of this case study was to investigate how a Life Science teacher 
or educator provided interventions to ameliorate knowledge gaps in practical investigative skills in the 
first year class. The community of practice theory was used as a lens to view and synthesise the 
findings of this research. The study falls within the interpretive paradigm where qualitative research 
method was selected as being suitable for the research conducted. Sampling was done conveniently 
to accommodate researcher’s class. This group participated in all activities to ensure that data 
collected was credible and reliable. Results on three microscopy practical work tasks were used along 
with in situ observations done and recorded by the researcher at all instances. Community of Practice 
principles assisted the disadvantaged students through peer interactions. Interactive scaffolding 
methods resulted in suggesting using peer learning activities enhance skills acquisition and learning. 
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1 BACKGROUND 
In South African universities the challenge about gaps emanating from different backgrounds 
displayed by first year students has been a source of debates in research forums. The impact of 
knowledge gaps in students have been identified as one of the causes of denying epistemological 
access to underprepared students as well as contributing to failure or delayed progress of student who 
are struggling to perform investigative practical work. Developing countries have been associated with 
disparities in social classes caused by political ideologies adopted by the governmental structural 
changes. These ideologies often have an impact on the stratification of societies into classes 
associated with their socio-economic status. Among the areas associated with social classes is the 
influence of these ideologies in designing, implementing and evaluating both school and Higher 
Education (HEIs) curricula.  

With the legacy left by apartheid government and slow rate of transformation in the more than 20 year 
democratic South Africa has not been immune to these classifications of citizens according to their 
social standing. Even with attempts to redress the past imbalances in South Africa, these social 
classes have affected or contributed to the different schooling backgrounds associated with the 
classification of schools within different societal groupings. South African education system itself 
before the democratic era has been fragmented according to race and social standing of the citizens. 
The democratic dispensation has then introduced the notion of equal education for all citizens of the 
country aiming at redressing the imbalances that were created by the previous regimes.  

Democratisation of education resulted in the transformations of education systems (paradigm shifts) 
into a single united education system for all citizens. These paradigm shifts were recently referred to 
as   “the education for the 21st century” by researchers in the education curriculum.  While the system 
of education changed there was an issue of correcting anomalies created by the previous 
dispensation which involved the redress of disparities in schools created by the previous regime. In 
the same vein, the issue of the status and condition of schools has not been urgently addressed. This 
notion has resulted in the children of those who possess wealth as well as the working class who 
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manage to provide their children with better education obtained from the well-resourced schools 
sending their children to ex-model C schools which have been enjoying benefits of being well 
resourced for the elite. The benefit of such schooling backgrounds has functional libraries and 
functional sciences laboratories as well as qualified teachers to teach adequate disciplinary knowledge 
in order to enhance the learners’ performance in scientific disciplines.  

While this case prevailed, there have been other occurrences in the citizens who have had to settle 
with under-resourced schools and in some instances under-qualified teachers who struggle in 
imparting disciplinary knowledge in most Sciences disciplines including Life Sciences because of 
either perpetuation of the previous order or numbing the challenge which cannot be dealt with 
currently as absence of Life Sciences laboratories and in some cases under resourced laboratories 
compared to the education of the working class and the elitist class prevail. As a result of such social 
stratification at the tertiary institutions there is a reality of facing a challenge of educating students from 
both backgrounds in one classroom. Apparently, these segments in education resulted in diverse 
students enrolling for Life Sciences education in teacher training and development at the universities 
in South Africa.  

Students’ diversities of knowledge, skills and abilities have been seen as the source of challenge to 
teacher educators in the Life Sciences showing signs and symptoms of inequalities resulting from the 
background of these students. These have been observed to be having a snowball effect in the Life 
Sciences classrooms and laboratories where practical investigative activities are meant to be done in 
a hassle free environment. This situation has caused anxiety to students who were just introduced to 
working in laboratories to carry out scientific experiments as required by the discipline. On the other 
hand there are students who are endowed with the required skills to manipulate equipment and who 
find it easy to carry out investigative tasks which are required in the first year Life Sciences disciplines 
due to the advantage they have had in their high school education.  

The difference in schooling environments has been seen as the exclusion factor in the investigative 
exercises performed in the Life Sciences’ laboratories at the university where this study was 
conducted. The results of the inherited schooling differences have been seen to be a contributing 
factor in the overall performance of students in the life sciences practical work. The issues presented 
above continue to contribute in wide knowledge gaps in the Sciences disciplines and particularly Life 
Sciences education disciplines.  

This study purported to find a way of addressing how these disparities could be mediated as early as 
possible in the careers of these novice teachers.  The researcher attempted to find a way of 
scaffolding students who have been deprived of participating in investigative practical activities in Life 
Sciences laboratories at the first year university level through involving others who are better equipped 
with skills necessary to carry out investigative work in the Life Sciences laboratory. Life sciences 
teacher educator undertaking this study purposefully engaged the concept of “each one teach one” 
through mixing the students who are adequately prepared from schools in the same groups with the 
under prepared students. The issue of mixing these different students was to provide them with the 
abilities that will give all of them ontological and epistemological access in Life Sciences disciplinary 
knowledge at the university teacher education programmes in particular, performing investigative 
practical work in the laboratory. This notion was highlighting the importance and the duty of Life 
Sciences teacher educators in continuing with attempts to narrow such knowledge gaps in their 
classrooms. 

2 RESEARCH QUESTION: 
Why is the interactive scaffolding approach chosen for this study seemed to be suitable in closing up 
knowledge gaps in investigative practical activities performed in the first year Life Science laboratory 
work?  

3 LITERATURE REVIEW 
It has been documented internationally that undergraduate students encounter academic challenges 
especially during their first years at university. South Africa is not immune to this challenge. The 
disparities in the education systems has created huge gaps between the schooling infrastructure 
resulting in an unequal distribution of resources that has been perpetuated by the privileged students 
coming from the low income status in the society and those who went to well-resourced schools 
because of the affordability or income brackets per capita in the society. Due to the legacy of the past 
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education system, most schools who struggled with resources to teach and learn life sciences are still 
battling with resources (Booyse; le Roux, Seroto. and Wolhuter (2011. This notion is compounded by 
the fact that students enrolling at universities, coming from the disadvantaged backgrounds, having 
been taught by under-prepared life science educators, put a mammoth task on the teacher educators 
to address disparities in their life sciences classrooms at the universities. 

Teacher educators therefore have to firstly access the first year’s student teachers prior knowledge of 
life sciences subject before they can plan their work according to the content level that is consistent 
with Higher Education Qualifications Framework (HEQF) level 5 competencies (DHET, 2011). This 
often put an additional load on teacher educators is this how you refer to lecturers? as they cannot 
proceed with students who are academically prepared before joining the programme due to the need 
to bring every student in the life science a chance to be scaffold so that there is progress in the 
content knowledge. It is difficult to ignore the reality of disparities in the schooling system which 
continues to plague the South African education system and under-preparedness of students who join 
life science teacher education at the university. If these knowledge gaps are left unattended, they 
could contribute in the high failure rates as well as high attrition rates and consequently contribute to 
low throughput rates in the life science teacher education programmes.  The recommendations were 
provided on how the researchers dealt with knowledge gaps in life sciences teacher trainees that are 
linked with different prior knowledge they bring into the university classrooms.  

The National framework for Teacher Education in South Africa (1995, pg. 13) states that newly 
qualified teachers are frequently criticised for being under-prepared in the content knowledge they 
teach. It is further speculated that some interpretations of the Outcomes Based Education (OBE) and 
valorisation of ‘learner-centred education’ have contributed to the under-emphasis on content 
knowledge and the ability to make it accessible to learners. DoE (1995) argues that initial teacher 
education materials tend to over-emphasise theoretical strategies rather than practical strategic 
actions that novice teachers require. 

There is a growing demand that universities or teacher training institutions produce empowered 
graduates of education that will operate along the principles of the curriculum of their dispensation as 
well as being provided with the space to critically engage in the ongoing dialogue of curriculum 
reforms. This notion is perpetuated by fact that curriculum changes as the context or the political 
agenda changes at schools. The policy, MRTEQ spell this out. We only use abbreviations after having 
spelt the words the first time we used them. highlights exactly where we might be falling short based 
on the continuous revisions of the curriculum at schools. The attributes of the graduate who graduate 
in teacher education programmes need to embody these seven roles that have been taken over from 
the NCS spell out document to MRTEQ but on top of that, graduates need to demonstrate strong 
content knowledge in their subjects as well as pedagogical content knowledge. 

4 THEORETICAL FRAMEWORK 
This study is located within the Community of Practice theory (CoP) as a lens to view how the 
synthesis of data with the relevant literature for the study this sentence reads incomplete. The 
principles of the philosophy of community of practice seems to best explain the use of scaffolding as 
an approach to bridge knowledge gaps in the practical skills of first year Life Sciences pre-service 
teachers.  Wenger and Trayner (2015) define communities of practice as groups of people who share 
a concern or a passion for something they do and learn how to do it better as they interact regularly. 
Community of practice can also be viewed as ” part of a broader conceptual framework for thinking 
about learning in the social dimensions that locates learning in the relationship between the person 
and the world where the social and the individual constitutes each other” (Wenger, 2012:1).  

The emphasis is thus on learning that occurs through social interactions that is contained not only 
within the classroom or laboratory but the application of acquired knowledge extends to the broader 
learning system of the outside world. When students actively apply what they have learnt by 
interacting with their peers then they form a community of practice (Kapucu, 2012).  The required 
components of any community of practice are the following three: firstly a common domain of interest 
or knowledge that define its identity, secondly a community consisting of the committed members of 
that domain who share, interact and engage with each other while building relationships and thirdly a 
practice that allows for the intuitive development of a shared repertoire of resources over time and 
therefore making the members of the community of practice its practitioners (Wenger and Trayner, 
2014).  
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If learning takes place through social participation then according to Wenger (2012) learning is central 
to human identity. Individuals continuously construct their shared identities as active members who 
participate and engage with societal - or social community practices. In doing so the more central a 
participant becomes in a community of practice, the stronger the motivation is to learn. The knock-on 
effect is that other individuals will desire to develop skills similar to those of the one they admire. The 
more skillful Life Sciences students use their experience, knowledge and skills set to assist by means 
of scaffolding those who lack skills and those who demonstrated gaps in their background knowledge 
when it comes to practical work in the Life Sciences laboratory.  

5 METHODOLOGY 
The researcher chose the interpretative paradigm to orientate the study and to inform how data 
acquired was analysed and synthesised. The qualitative methodology was seen to fit in the process of 
data collection and analysis through lecturer involvement in pairing up students and doing in situ 
observation as practical investigative exercises conducted. Students were provided with 
questionnaires requiring students to fill in their biographical information to ascertain their background 
exposure to microscopic use. This form was purely used to form community of practice groups based 
on creating groups that would consist of both students who were capable of using microscopy with 
students who were not.  

Since the problem being investigated in this study was rather unique and peculiar, in the allocation of 
teaching load to teacher educators, half of the classes were allocated to two individual lecturers, 
teaching the same course. This formed a slice that was categorised by more than 50 % of students 
doing first year Life Sciences at a Faculty of Education which conveniently informed the selection of 
group of Life Science (group B) educated by the researcher.   A case study methodology was seen as 
appropriate in dealing with a particular case in a particular environment to investigate the problem 
being pursued in this study.  

Therefore, out of the population of first year Life Sciences students, Life Science group B first year 
class was therefore conveniently sampled. Students were grouped into heterogeneous groups, taking 
into consideration their background mix when they were grouped. The rationale behind this 
methodology was to purposefully build an environment to harness the strength of well-prepared 
students to assist and acquaint students coming from the disadvantaged backgrounds. A maximum of 
10 students of which three/four came from disadvantaged backgrounds were integrated in a group 
where the rest came from advantaged backgrounds, based on the abilities to perform microscopic 
tasks. This was viewed as being able to provide opportunities to provide all students to gain maximum 
engagement as they do co-operative learning in each group.  

The aim of conveniently using this sampling strategy was to monitor the progress of each group. 
Three practical investigations were designed and students were given an opportunity to discuss how 
they were going to incorporate their knowledge in doing the investigative exercise prior to the date of 
doing the investigative exercise in the laboratory. Students were also given an opportunity to orientate 
each other on the equipment they were going to use. Each student was encouraged to participate 
equally in the exercise provided and group dynamics were the core of the researcher’s observation.  

The first practical was used to orientate students and giving them opportunities to play around with the 
microscope in order to gain the required competence of using the apparatus to magnify micro-
organisms. This method was chosen to ensure that there were fruitful engagements in the groups and 
the researcher was present to act as both a mediator and facilitator in the learning process. Results 
were recorded in a journal used by the researcher for observation and group tasks were handed in at 
the end of each practical session for assessment. The results from the study were analysed 
qualitatively, based on observation of groups’ interactions and groups’ performance. 

Secondly, students were given a practical activity to prepare and identify plant and animal cells 
(appendix1). Lastly, students were given a practical investigative task to identify blood tissues, bone 
tissues and nerve tissues using microscopes as individuals to determine whether they benefited from 
skills they shared during a group activity in Appendix 1. Appendix 2 shows how the practical has been 
set up and how students coped with minimal help from either lecturer, laboratory technician or 
Teaching Assistance. 

Permission was sought from the Faculty of Education Ethics Committee to perform the research and 
the researcher was operating on a practice informed by principles of co-operative learning which are 
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based on the principles of Vygotsky’s social constructivism theory which is the theory used in 
pedagogical practices seen to be beneficial for effective learning. 

6 RESULTS 
Data from the first practical showed how students from the disadvantaged backgrounds with little or no 
idea of how to perform practical work using microscopy especially when they had to touch and feel the 
apparatus for the preparation of both plant and animal cells from the onion epidermis as well as animal 
cells harvested from the internal cheeks (cuboidal cells). In applying the principle of Community of 
Practice, it was interesting to observe the empowered empowering the disempowered. At the end of 
the practical activity, students were more confident to practical work using microscopes even the ones 
who could not even touch or operate the microscope at the beginning of the investigative study. 

Few months down the line, they were then encouraged to work as individuals to observe animal 
tissues from the prepared slides. It was observed that the same students who struggled at the 
beginning of the year were able to acquire manipulative skills to handle the microscope, to be able to 
start from the lowest to the highest magnification to identify animal tissues (blood tissues, bone tissues 
and nerve tissues). The highlight of this task was their improvement in drawing and labelling skills as 
well as being engaged in inquiry based activity where they had to answer questions from the work 
sheet they were provided with. The table below demonstrate their performance from the practical they 
performed as a group and that they performed as individuals 

7 CONCLUSIONS AND RECOMMENDATIONS 
The effect of early detection of students at risk resulted in lecturers identifying ways and methods of 
intervention that would serve as scaffolding mechanisms for students at risk without ignoring those 
who display capabilities to perform well in practical work.  Such task would not have just assisted 
lecturers to diagnose the capabilities of their students but also raised flags to the student who are 
challenged academically on time. 

For the purpose of this study then the first year Life Sciences pre-service teachers who were involved 
in peer interactions to bridge knowledge gaps in their practical skills fulfilled the requirements of a 
community of practice. Over time researchers had proven community of practice as set out by Lave 
and Wenger (1991) to be an effective, dynamic and productive learning practice that serves as a 
vehicle for peer-to-peer learning in an enabling environment by means of the appropriate use of 
resources. 
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