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ABSTRACT
Teacher educators in many countries share similar concerns as they aspire 
to improve education for learners and stimulate interest in further study and 
careers. The roles and professional development of school teachers have been 
researched, but little attention has been given to teacher educators. Using a 
small-scale, illuminative study in England and South Africa, this paper examines 
pedagogical implications of progression from classroom teacher to teacher 
educator-tutor. Systemic issues include attitudes to personal scholarship in 
moving to high stakes academic environments requiring research. In both 
countries, there were issues of student teachers’ subject knowledge and their 
capacity to translate knowledge for learners. South African teacher educators 
were concerned about student teachers’ lack of appreciation of the integrity 
of conceptual understanding and sequencing of topic content. Implications for 
the professional development of teacher educators and their role identities are 
considered.

Keywords: teacher education, career development, higher education, science, 
maths and technology (SMT)
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1. INTRODUCTION 
For the last two decades, there has been increasing recognition, particularly in 
developing countries, that teacher pedagogy, rather than merely curriculum or 
organisation of school systems, are at the heart of effective learning, student 
access and retention (Alexander 2008, 1–2; Avalos 2000; Darling-Hammond 2006; 
UNESCO 1996, 21–28). Analysis of the world’s top performing education systems 
shows that recruitment of high quality teachers and their professional development 
are fundamental characteristics (Barber and Mourshed 2007, 13). Consequently, 
teacher education policy in a number of countries has been under close scrutiny and, 
since there are shortages of recruits to higher education courses and careers involving 
Science, Maths and Technology (SMT) subjects in many nations, studying reform 
efforts and trends in SMT teacher education has particular significance. In South 
Africa, Australia and England, school science teaching has been criticised for being 
didactic and boring, dominated by rote learning of facts and teacher exposition and 
lacking interactive teaching that engages learners in decision making and discussion 
(House of Lords 2006, 20–30; Moloi and Strauss 2005, 60–95; Tytler 2007, 3–5). In 
African countries, surveys of teaching in schools reveal high percentages of teacher-
directed activity including rote learning and book and board work (Hardman, 
Ackers, Abrishamian and O’Sullivan 2011). Countries look to future generations of 
SMT teachers in addressing these issues, hoping they will introduce a wider range 
of pedagogical styles that encourage and facilitate better teaching and collaborative 
learning so as to improve SMT education. The professional role identities and career 
trajectories of school teachers have been studied extensively but, until very recently, 
there has been little similar research with respect to teacher educators (Murray and 
Harrison, 2008). There is thus an imperative to explore the roles of SMT teacher 
educators, particularly as regards their professional journeys (Swennen, Jones and 
Volman 2010; Caena 2013, 1–3).  

This paper discusses aspects of SMT teacher education in England and South 
Africa, in particular, ways in which systemic and pedagogical assumptions about 
teacher education develop for teacher educators from their previous roles as 
school teacher-educators. The paper draws on relevant literature and discussion is 
illuminated and expanded by a small-scale study of teacher educators’ views on their 
professional roles in developing specific pedagogy for teacher education students in 
both countries. The study was opportunistic and exploratory, designed as a prelude 
to more detailed ethnographic studies and to raise issues contributing to debate 
on appropriate provision for professional development. The views and outcomes 
of discussions were collected at three conferences, one a national conference 
in England, and at two research conferences in South Africa. Although there are 
cultural, political and historic differences between the two teacher education systems 
that shape beliefs and views on SMT teacher education, there are similarities in the 
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problems faced in both countries that have much to say about teacher educators’ 
professional histories.

 A theoretical framework for work-related learning and a review of the somewhat 
limited studies that have been carried out so far on teacher educators’ professional 
learning are presented to ground the research and subsequent discussion. Before 
considering the outcomes and implications of the study for SMT teacher education, 
a section comparing teacher education in England and South Africa foregrounds 
developments impacting teacher education policy over the last 20 years.

2. WORKPLACE LEARNING
The importance of workplace learning as an area for theorisation and research has 
increased as the globalised economy has spread and training expectations of ‘the 
professions’ (including in education) have been raised (Boud and Garrick 1999, 
1–12).  Eraut, researching workplace contexts (hospitals, doctors’ clinics and 
institutions within Higher Education) over a 30 year period (Eraut 2000; 2004; 2007), 
sees learning derived from informal experiences and events that are socialised and 
context specific. Eraut’s  typological  framework (see Table I) proposes a temporal 
and progressive analysis for workplace learning.

Table 1: A Typology of Informal Learning in the Workplace (after Eraut 2004, 
250)

Time of focus Implicit learning Reactive learning Deliberative learning
 Past episode(s) Implicit linkage of 

past memories with 
current experience.

Brief near-
spontaneous
reflection	on	past	
episodes, events, 
incidents and 
experiences.

Discussion and 
review of past actions 
communications,
events and 
experiences.

Current
experience

A selection from 
experience enters 
episodic memory.

Noting facts, 
ideas, opinions, 
impressions; asking 
questions; observing 
effects of actions.

Engagement in 
decision making, 
problem solving, [{all 
this is ?} planned 
informal learning].

Future behaviour Unconscious
expectations.

Recognition
of possible 
future learning 
opportunities.

Planning learning 
opportunities:
rehearsing for future 
events.

The three rows of Table I represent temporal relationships between a learning 
episode and the experiences that gave rise to it. The context in which learning occurs 
is always the present, but the focus of actions can be in the past, present or future.  
Columns two, three and four of Table I represent increasing levels of intention. In 
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column 2, ‘implicit learning’ does not mean that this type does not occur in the 
sorts of conscious actions implied by columns three and four. Thus, for Eraut, most 
workplace informal learning has some implicit and unconscious aspects. Often at 
reactive, and even deliberative levels, the learning is unplanned and spontaneous. 
Reactive learning, although intentional, often occurs ‘inside the action’ when there is 
little time to think or reflect. In contrast, in deliberative learning, there is a definitive 
learning goal and time may be set aside for acquisition of new knowledge. 

Eraut recognises the contributions of psychology, especially memory theory, to 
understanding workplace learning experiences.  According to Sternberg, Forsyth, 
Hedlund, Horvath, Wagner, Williams, Snook and Grigorenko (2000, 65--74), 
specific personalised events enter episodic memory and are processed and integrated 
with formally accessed knowledge (e.g. through teaching) in semantic memory.
The processed outcomes can then be recalled, evaluated and applied by procedural 
memory in a process of condition-action in workplace environments. Research on 
those with particular expertise consistently finds that the distinguishing feature 
of experts is not how much they know but their ability to use their knowledge. 
Here, semantic and procedural memories are organised as results of considerable 
experience for rapid, efficient and effective deployment of professional knowledge 
(Schmidt and Boshuizen, 1993, 217–9).

The psychological basis for workplace learning outlined above suggests all 
workplace learning cannot be merely informal all the time; some accommodation 
as formalised mental structures must take place. Eraut’s principal thesis, that most 
if not all workplace learning is informal, is therefore challenged. Furthermore, a 
review for the European Union funded, Teaching and Learning Research Programme 
(TLRP) by Lee, Fuller, Ashton, Butler, Felstead, Unwin and Walters (2004) argued 
that distinctions between formal workplace learning (for example, through specific 
training courses and college release) and formal experiences, of the types described 
by Eraut, are often blurred. Colley, Hodkinson and Malcolm (2002, 1–12) examined 
data drawn from several arenas including schools, Colleges of Further Education, 
community education and in mentoring with excluded young people. They found 
that, in each arena, informal learning was revealed to be significant in formal settings 
and vice versa. Their data suggests, ‘there are few, if any, learning situations where 
either informal or formal elements are completely absent’ (2002, 5). Furthermore, 
Billet (2001) argues that to discuss workplace learning only in terms of informal 
learning causes problems as it suggests informal aspects as being inferior (to 
formal learning). Billet argues that, despite attempts to argue otherwise, informal 
learning positions workplace learning as ‘ad hoc’ and thus as inferior to the learning 
processes found within formal educational institutions. To what extent programmes 
of integrated workplace learning are suitable and practical, or even desirable, for 
teacher educators is a question addressed at the end of this paper
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3. THE PROFESSIONAL ROLES AND IDENTITIES OF 
TEACHER EDUCATORS
Even though the research landscape for professional learning in teacher education 
is relatively sparse, there are some important recent studies. The workplace context 
of teacher educators and their roles are highly complex, making it difficult to place 
their work in a single professional context, but Cochran-Smith (2005) and Darling-
Hammond (2006, 2–6) warn against this producing a deficit model restricting studies 
of this group.

A number of studies have highlighted difficulties that new teacher educators 
face in transition from a role as school teacher to a lecturer or tutor position in Higher 
Education (HE). These transition issues include:

● Uncertainty about the exact nature of new professional roles (Boyd and Harris 
2010)

● Difficulties in adjusting to the pedagogical skills needed to work with adult 
learners (Boyd and Harris 2010; Murray and Male 2005)

● Concerns about the adequacy of the professional and academic knowledge bases 
necessary for work in higher education (McKeon and Harrison 2010)

● Lack of collaborative working environments that facilitate the informal, 
reflective workplace learning (referred to by Eraut) (Harrison and McKeon 
2008).

Swennen, Jones and Volman (2010) identify four main sub-identities teacher educators 
adopt at different times and in different combinations in early career: schoolteacher, 
teacher of teachers, teacher in higher education and researcher. They argue that, 
in many cases, teacher educators have to transform themselves in order to take on 
certain identities in HE, especially the researcher role, and stress the importance 
of studying these changes in teacher educators’ professional and academic identity 
formation. Taking on the scholarship and the role of a researcher in a higher education 
context has been cited as the most pressing concern of many newly appointed teacher 
educators (Boyd, Harris and Murray 2011, 11–16; Cochran-Smith 2005; Murray and 
Male 2005; White, Roberts, Rees and Reed 2013). Macfarlane and Hughes (2009) 
found that former teachers taking on roles of HE tutors regard research, especially 
publishing, as developmental and aspirational, rather than as a key identity. 

Teachers who were in high positions with professional esteem in a school move 
into relatively low positions in a university department. Maguire (2000) sees this as 
an example of a novice-expert shift similar to that experienced by newly qualified 
teachers taking up first posts in schools and carrying similar attendant issues. Part of 
this shift may involve a tricky transfer of pedagogy from schooling to HE. Evidence 
from ethnographic studies of teacher educators in their first three years in post (Murray 
and Male 2005) shows that ITE (Initial Teacher Education) work demands new and 
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different types of professional knowledge and understanding, including extended 
pedagogical skills, from those required of schoolteachers and that developing the 
necessary new pedagogical skills and capability can take up to three years.

To cope with these transition issues, it has been suggested that teacher educators 
in HE should have a three year induction programme of professional development 
that includes mentorship for research (Murray 2010; Williams and Ritter 2010). 
However, studies of the 26 countries of the EU show it is rare for HE institutions 
to provide any induction training or mentor support programmes specific to teacher 
education (Snoek, Swennen and Van der Klink 2011). The results of the study 
reported in this paper are used to suggest what key support might be needed for SMT 
teacher educators.

4. SMT TEACHER EDUCATION IN ENGLAND
Until 1989, teacher education in England was organised by teacher training colleges 
and university departments who controlled curriculum content and the amount 
of student time in schools. Most primary teachers were prepared by four or three 
year BEd courses and most secondary teachers through one year Postgraduate 
Certificates or Diplomas (PGCEs). In the last decade, the numbers of primary 
teachers prepared through the one year PGCE has increased. Since the late 1980s, 
successive UK governments have played increasingly interventionist roles over 
what skills, knowledge and values future teachers should be taught (Furlong, Barton, 
Miles, Whiting and Whitty 2000, 2–3). At the end of the 1980s, the government 
took steps to diversify entry to teaching by establishing the ‘Licensed’ and ‘Articled’ 
teacher schemes, whereby teachers received ‘on-the-job’ training, though with 
moderation of standards by universities. In the mid-1990s, the colleges of education 
were ‘incorporated’ as universities or university departments and teacher educators 
became ‘full academics’ expected to engage in research. A minimum amount of 
Science and Mathematics content in courses for prospective primary teachers was 
set in response to concerns about the poor content and PCK (Pedagogical Content 
Knowledge) of practising teachers (Harlen, Holroyd and Byrne 1995, 5–6). During 
the 1990s, legislation forced training institutions and universities to increase the 
amount of time student teachers spent in schools and to define a curriculum for 
teacher education courses. Thus the balance between school practice and theoretical-
pedagogical aspects was radically changed, a trend that continues. It is important 
to note that these changes took place in a political climate dominated by what was 
known at the time as the ‘New Right.’ The political rhetoric included attacks on the 
content of teaching courses that were seen as being over-theoretical and philosophical 
and was based on assumptions that sound subject knowledge, love of the subject and 
a capacity to communicate were enough to form teachers (Furlong et al. 2000, 10–
11; Pretorius 2004). The body controlling teacher education, the ‘Teacher Training 
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Agency’ (TTA), developed standards against which newly qualified teachers should 
be judged (DfES/TTA 2002, 3–15). Training providers were included in an inspection 
system that publically reported their performance using the standards to assess the 
competency of student teachers. Inspection was used to rate training providers and 
ratings decided numbers of students. So, inspection served a dual purpose, as quality 
assurance and for accountability. 

The trend to diversify routes into teaching, and in particular to attract more 
graduates in SMT subjects, has continued in the last decade with the introduction of 
‘Teach First’ (Teach First 2011). Based on a scheme in the US (‘Teach for America’), 
the idea was to recruit top graduates from research-led, world-ranked universities in 
the UK who had not previously considered teaching. These graduates were identified 
as potential ‘super-teachers’ with the supposed expert subject knowledge, personality 
and dynamism likely to make a difference in the poorest performing schools to which 
they were appointed after a short burst of training. The current coalition government 
in the UK, elected in 2010, expects to treble the size of the scheme by 2014.

5. SMT TEACHER EDUCATION IN SOUTH AFRICA
Before democracy in 1994, there were 147 institutions providing teacher education 
organised on an apartheid basis into nineteen education authorities. There were 32 
autonomous universities and technikons and 105 colleges of education. The colleges 
of education, whose educators were state employees, had the major responsibility 
for teacher education. Colleges had externally framed curricula and examinations 
and their employees taught full timetables but were not expected to engage in any 
research (Parker and Adler 2005). Thus, according to Parker and Adler (2005, 62), 
‘Teacher education operated largely as a field of reproduction under the control of 
the apartheid state’. Consequently, and unlike in England, scope for the growth and 
development of specialist academic identities of teacher educators was very limited. 
By 2001, the colleges had been incorporated into 23 higher education institutions 
(now universities) and so, as in England, staff found themselves responsible for 
researching, developing and implementing teacher education.

The South African Universities of Technology (UoTs), one of which was a site 
of data collected and reported later, were placed in invidious positions in terms of 
staffing and research infrastructure. The precursors to the Universities of Technology, 
the ‘technikons’ and the technical colleges, were created to provide technical and 
vocational education as opposed to the provision of academic education by the 
universities. The UoTs (especially the historically disadvantaged ex-technikons), 
therefore, tended to have staff complements that were generally under-qualified (few 
staff had Masters or PhDs) and, according to recent studies, this militates against 
successful integration of staff into the university sector (Chetty 2003; Chetty and 
Lubben 2010).
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As in England and the US, there have been attempts to define what teaching 
entails and what teacher education should consequently address. The Norms and 
Standards for Teacher Education (NSE) produced by the South African Department 
of Education in 2000 (DoE 2000) went much further (in principle rather than in 
detail) than similar statements in England. NSE envisaged a teacher able to 
integrate a complex set of roles: mediators of learning; interpreters and designers of 
learning programmes and materials; leaders, administrators and managers; scholars, 
researchers and lifelong learners; community members, citizens and pastors; 
assessors; and subject specialists (DoE 2000, 34). Unlike ‘the standards’ in England, 
NSE are not seen as criteria against which student teachers’ knowledge, ability or 
actions are judged but more as ‘place holders’ for what might be developed from them 
to do this. They are ‘broad enough to give direction for intended pedagogic discourse 
without giving any substantive details’ (Parker and Adler, 2005, 66). However, the 
problem has been that these norms and standards take a far too idealistic view of 
competent specialist teachers and their learners, rather than being constructed on the 
reality of practice in the school system (Parker and Adler 2005). 

Teacher education in South Africa must be seen against the rather stark picture 
of the achievements of the whole system in the 20 years since democracy. In spite 
of a tripling in investment in education by the state to address the inequalities that 
were a legacy of the apartheid era, education in South Africa is often portrayed 
as a system in crisis (Frempong, Reddy and Kanjee 2011). The work of teacher 
educators and their students in many schools is therefore markedly affected by cases 
of poor learner access to educational resources, badly prepared teachers with low 
morale and poor subject knowledge, high rates of absenteeism of learners and their 
teachers and classroom violence (Shalem and Pendlebury 2010, xiii). As in other 
countries, lessons, particularly in Science, tend to be teacher-directed and dominated 
by teacher talk and rote learning. There is a lack of meaningful questioning, very 
little interaction between learners or any group work and very few tasks requiring 
extended reading or writing (Hardman et al. 2011; Rusznyak 2010, 118).  

Critics of educational policy in South Africa, such as Morrow, have blamed a 
lack of awareness in policy makers of the key purposes of education, concentrating 
instead on practicalities and getting things done to satisfy public accountability 
(Morrow 2007, 1; Shalem and Pendlebury 2010, xi). Importantly, for teacher 
education, Morrow saw thinking about the purposes of teaching as marginalised, 
muddled and even that the whole meaning of teaching had been ‘lost’. As in England, 
the international trend to define standards for teaching and use them to hold teacher 
educators and classroom teachers to account are criticised as unrealistic, inflexible 
and over-simplistic (Shalem and Slonimsky 1999). However, as discussed later, the 
presence of NSE in South Africa may not have had a totally negative effect on the 
professional identities or career development of teacher educators.
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6. STUDY METHODS
This study was conceived as a first stage, information gathering exercise acting 
as a prelude to a fuller study of SMT educators. It is recognised that the findings 
reported here are partial and that a full study would involve extensive data collection 
such as from work journals, interviews and documentary searches (for example, 
of institutional policy documents and papers from induction or other training 
programmes). It should also be noted that the research occasions, and hence 
participant samples, are entirely opportunistic and not necessarily representative of 
SMT teacher educator cohorts in either country. However, as an exercise to provide 
initial illuminative data with potential to inform debate on professional needs of 
teacher educators and as a basis for further work, the collected data and emergent 
analysis have some validity.

To explore professional journeys of teacher educators, the same question was 
asked on three different occasions; at a national conference of 25 Science teacher 
educators in England,  at a research colloquium of 13 SMT teacher educators at 
a Technical University in the Western Cape and finally in a session at a research 
conference for SMT teacher educators in South Africa. The relationship of the 
researcher to participants was slightly different in the two countries. At the UK 
conference, the researcher was a conference speaker and a member of the Executive 
Committee of the Association of Tutors of Science Education. In the first of the 
South African contexts, the researcher was an Adjunct Professor working on teacher 
education research issues, invited to give a workshop as part of a research colloquium 
for staff. At the second opportunity in South Africa, the researcher was a conference 
speaker at the annual conference of the Southern African Association for Research in 
Science, Mathematics and Technology Education (SAARMSTE).

The question provided at each of these occasions was:

In becoming a teacher of future teachers from being a school teacher, what have been the 
major pedagogical issues or problems that you have had to deal with?

The emphasis on the word ‘pedagogical’ in the question was stressed to avoid 
participants listing functional or personal aspects of their work, such as financial 
resources, travel logistics and so on (but bearing in mind that these can also impact 
professional identities). At the start of each session, the researcher explained that 
there would be a collection of information for the purposes of the study via a 
questionnaire and from audio recordings of oral discussion and that all data would 
be treated anonymously and with complete confidentiality. An opt-out clause was 
included on the session proforma so that any participant who did not wish their 
responses to be used could indicate such. After a short introduction, the first stage 
of data collection took place. Participants were given five minutes to record as 
many issues with respect to the question as they wanted and these were collected. 
The ensuing discussions, which lasted about 20 minutes at each event, were audio-
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recorded and transcribed. All participants were encouraged to respond by direct 
questioning from the researcher and at each event, almost all participants at least said 
something, although the extent of their responses varied. Transcribed responses were 
sent to all participants within two weeks of the respective events and participants 
were asked to check for accuracy and could add comments if they wished. A second 
stage opt-out was included so that participants who did not wish to have additional 
information they revealed included in the study could show this. About half attending 
each event chose to respond to this second stage data trawl. The responses and  
written records were coded independently according to emergent category coding 
by three researchers using an ‘exhaustive strategy’ where independent categories 
were compared and then ascribed until no more responses remained. Finally the sub-
categories were grouped under three agreed super-ordinate categories. Table 2 shows 
the results of this exercise. 

Table 2: Teacher educator-tutors’ responses on pedagogical concerns and 
issues of becoming a teacher educator.

E= England (n=25) SA = South Africa (n=24). 
Category Sub-categories
Changed work 
environment

Knowledge (culture) of research
Evaluation and development of own practice
Transition to teaching adults
Lesson observation

Freedom to decide the curriculum
Large classes
Greater diversity of learners
Keeping up with what is happening in schools

Student teacher 
learning

Depth/breadth of subject knowledge
Balance of research-led to other content. Pressure to make course 
academic/referenced to research
Modelling practice
Explaining and understanding complexity of teaching
Contextualisation
Understanding the social environment of classrooms
Assessment: evidencing learning

Topic content, structure and progression
Multi-grade teaching
Language (of learning and instruction)

Student teacher 
attitudes

Confidence
Attitudes to science
assumptions about teaching

Sub-categories of responses only evident in South Africa are shown in italics
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7. STUDY FINDINGS 
The super-ordinate categories emerging from analysis of teacher educators’ responses 
were: the changed work environment, issues of student teacher learning and issues 
of student teacher attitudes.

7.1 The changed work environment
Knowledge of, or acceptance into, a culture of research was a concern for both sets 
of educators, much more so for the English participants. Responses were of two main 
types: concerns about finding and communicating convincing outcomes of research 
that have a bearing on teaching, and having to engage with and write up research 
papers by which universities are rated and receive funding. The frustrations this can 
cause, especially for new staff recruited into teacher education, were expressed by an 
English Science teacher educator with over 30 years’ experience:

...learning that their [teacher educators’] teaching is completely unimportant and that their 
research and contribution to the university’s research output is what really matters… that is 
very difficult for new people … It is difficult enough for people like me who have been there 
a long time.

Interestingly, four sub-categories of responses emerged from analysis of South 
African responses that were not seen in the English examples: freedom to decide the 
curriculum, large classes, a greater diversity of learners and keeping up with what is 
happening in schools. These differences are discussed later.

7.2 Student teacher learning
Most sub-categories were represented in responses from both countries except 
‘contextualisation’, not commented on in South Africa. Comments showed this sub-
category was associated with perceptions of a need to anchor Science in everyday 
contexts accessible to learners and the difference in responses is probably because 
the English sample contained at least half (13 tutors) who prepared primary teachers 
to teach Science as part of a raft of subjects (as is the case for both countries). A main 
pedagogical concern was explaining the complexity of teaching. Comments in both 
countries were about deeper realisation of the purposes, progress and outcomes of 
learning and teaching and how this translates as meaningful learning. In England, 
there is a strong tradition of teachers acting as mentors supporting student teachers 
on school practice and this seems to provide a helpful progression route for some 
teacher educators: 

…When I was learning to be a teacher I was just doing it and just trying to survive ... I only 
started to analyse and think about it when I was being a mentor. One of the most difficult 
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things about moving to this role [at University] has been undergoing that change from being 
a school mentor to a tutor ... the difference is quite subtle, but very important.

One sub-category of response that was strong for the South Africans concerned 
developing student teachers’ abilities to structure and progress the content of topics 
they teach. Responses included:

They [student teachers] have to know the subject but they also have to choose what to teach 
and when…

They need to know about the starting point and trajectory of the topic ... where it is going.

I have to deal with getting the student teachers to organise learning in ways that make the 
build-up of the knowledge transparent to the learners ... not just a bunch of disconnected 
facts.

Our student teachers just lack a sense of concept development [in Mathematics]. I mean 
they are fine teaching procedures like division and so on but they do not appreciate that 
conceptual development in Mathematics takes a lot more thinking about.

Other sub-categories of tutor-educators’ responses that occurred in South Africa but 
not in England, though with only one example for each, were: multi-grade teaching, 
problems of the language of instruction (such as English) and student teachers’ (and 
their learners’) home languages (such as isiXhosa) and keeping up with changes in 
policy and practice in the school curriculum.

7.3 Student teacher attitudes
Attitudes, especially to Science, were more of an issue for the English teacher 
educators. Primary teacher educators in England often seem to struggle with 
negative attitudes towards Science and a consequent lack of confidence that student 
teachers bring with them from their time at school. This comment was recorded 
during discussion at the conference in England:

You have students coming in with preconceived ideas that are more embedded … because 
they have had a long period of time [in schools] to develop these misconceptions. Laurel [a 
teacher educator sitting next to the respondent] was saying that it is linked to their lack of 
confidence in that they have this … fear of Science and they come with negativity from their 
previous school experiences.

In the South African group, student teacher attitudes were a concern because they 
represented a stereotype of teaching that teacher educators wanted to oppose and 
change:
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The problem is that the students come with experience of only one type of teaching and that 
is all about the teacher doing the talking and the learners just listening. It is very hard to get 
them to move away from passive modes of teaching.

Yes, [a different colleague talking] and it is so hard to get them involved in groups at the 
university. They just want you to tell them what to do so they can copy this for learners in 
the classroom.

8. DISCUSSION
There is a long history in teacher education of the importance of reflection on 
practice that transcends systemic differences between countries. Dewey (1929, 
11–12) promoted a teacher education based on inquiry into practice as a basis for 
professional judgements needed by teachers that could only come from sound 
knowledge of theory and practice. Thus a debate, which has characterised policy 
making in teacher education, about the relative status and balance of theory and 
practice in teacher education courses began. Perhaps the most difficult transition 
from school teacher to university teacher educator, represented by comments from 
educators in both countries in this study, involves entering into a professional 
discourse on this balance in a new work climate, requiring research. South African 
and English teacher educators share a common history having both been ‘forced’, 
through policy changes in higher education, into work environments in which 
they are often expected to engage in research. The different degrees of comfort 
with which teacher educators adapt to these changed work environments were 
reflected in findings attributable to educators in both countries. Accommodation and 
integration into an HE community for education research depend partly on concepts 
of the scholarly activity adopted by institutions and expected of ‘new academics’. 
Boyer (1990, 11--13) sees scholarly activity in higher education consisting of three 
elements: teaching, research and service. In the South African context, Sayed (2002) 
argued that all activities of teacher educators contribute to social reconstruction and 
development and thus that the scholarship of service encompasses the scholarships 
of teaching and research. Although the data presented from this illuminative 
study cannot claim to be representative, for many of the 24 South African teacher 
educators, it may be that their personal concepts of scholarship have been developed 
and accommodated along the lines suggested by Sayed. Consequently, the pressures 
of having to develop professional identities in research have been accommodated 
(partly through involvement in PhD or MA research or through collaborative 
projects) and so a research imperative did not seem as pressing as it was for the 
teacher educators in England. Alternatively, to take Boyer’s view, attitudes might 
reflect different institutional concepts of scholarship.

A problem shared by teacher educators in England, South Africa and elsewhere, 
is that their home institutions often require much more than the integrated version 
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of scholarship suggested by Sayed. The pressure to publish and hence raise the 
status of institutions and secure finance is great. Of course, these pressures apply 
to academics in all disciplines in the ‘new universities’, but teacher educators are 
in a rather special position. They might feel that research is a diminution of their 
‘personal scholarships’ of teaching. This is not to say they feel there is no room 
for scholarly reflection and theorising on the processes of teaching in their work, 
but rather that engaging in empirical research and writing it up for journals is of 
less value, especially given requirements of full teaching timetables and lecture 
preparation (Gemmell, Griffiths and Kibble 2010). Stryker and Serpe (1994) point
out that various identities exist among higher education professionals and are 
organised by the probability of them being invoked in any given situation. Thus 
the teacher educator may have several contemporaneous identities/roles: researcher, 
teacher, mentor and counsellor. Commitment to these various roles and the likelihood 
that any one is invoked and used takes account of the personal and professional 
cost of others not being fulfilled. A study involving teacher educators at a Technical 
University in the Western Cape showed that teacher educators often see research and 
teaching as dichotomous activities and that true integration of the two is rare (Chetty 
and Lubben 2010). In many cases, staff members were seen as either ‘the master 
teachers’ or ‘the researchers’. 

An important systemic difference between England and South Africa, apparent 
from responses in this study, is in the implementation of a curriculum for teacher 
education. Because of the ways in which suggested standards describing teaching have 
been framed and used, South African teacher educators have enjoyed significantly 
more freedom than their English counterparts in the design and implementation of 
courses. Parker and Adler (2005) make the case that the reform climate in South 
Africa created spaces for teacher educators to influence knowledge of teachers 
and teaching. They argue that these freedoms endure increasing trends to regulate 
through the higher education qualifications frameworks. The relative freedom to 
decide curriculum in the university when compared with schools was mentioned as 
a positive benefit by a number of South African educators.

Many teacher educators were once successful school teachers but only dealt with 
learners (school students) operating in one learning plane – in this case learning in 
Science, Mathematics or Technology. As teacher educators, they are asked to operate 
in classroom situations requiring thinking and planning for learning of their students 
in two planes; as learners (often re-learners) and as learners of teaching. This marks 
a greater ‘progression step’ in a professional’s attitudes to and understanding of 
learning than at any other time, including moving from being a student teacher into 
a full-time teaching post. A science teacher educator in the sample in England said 
this:

There is less of a continuum in moving here (the university) than there was when I started as 
a NQT [Newly Qualified Teacher]. I mean you go from sixth form to undergraduate learning 
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of science to post-graduate learning of teaching science to teaching science … it was an 
easier progression to make … It was much more daunting to teach PGCE students in a 
University – the leap was much larger and harder to make… mainly because you are thinking 
about how they are going to translate their knowledge into effective teaching that gets at the 
science.

The task of rationalising these two planes, learning about content and learning about 
teaching, was recognised by both sets of teacher educators. Both had concerns about 
student teachers’ subject knowledge. In England, this was a matter of the poorer 
attitudes and amount of Science content knowledge of prospective primary teachers, 
while South African SMT educators were also concerned about the poor educational 
experiences of student teachers from disadvantaged backgrounds and problems 
they might have in teaching SMT in English to students who have different home 
languages. There was recognition by teacher educators in both countries that student 
teachers often have to re-learn subject content through a process of deconstruction 
and reconstruction of concepts but also a hope, that in doing this, they might develop 
positive attitudes to ‘constructivist’ teaching methods. Knowledge of Science at the 
expense of understanding was probably part of student teachers’ scripts for learning 
when they were school learners (Loughran , Berry and Corrigan 2001) and so the 
processes of deconstruction and reconstruction of knowledge might be new to many, 
particularly in African settings where constructivist teaching methods are rare. 
However, when student teachers come to value these methods in their own learning, 
they can have a lasting impact on their teaching (Braund 2001).

A sub-category of response that was strong for South African teacher educators 
concerned developing student teachers’ abilities to structure and progress content 
of topics. Studies in South Africa show, that as a consequence of their schooling, 
student teachers often lack the ordering principles that allow them to form networks 
and sequences of knowledge that help distil and communicate key ideas for learners 
(Rusznyak 2010). This is particularly important in the teaching of Mathematics and 
Science, where conceptual development depends on sequential construction and 
application of increasingly abstract concepts. To deal with this lack of progression in 
planning,  Rusznyak (2010, 128) makes the case for systematic pre-lesson planning 
by student teachers that uncovers the pedagogical decision making of the plan, 
rather than perfunctory listing of sequenced steps of the lesson. Naidoo (2009) has 
suggested that student teachers be taught the specific conceptual progression of 
concepts in a topic before trying to teach them.

Stereotypical views on the nature of learning and ways of teaching were a 
concern for a few teacher educators in both countries. An important trend teacher 
educators often see in their students is their beliefs that teaching is a matter of 
reproducing what worked for them as school learners (Furlong and Maynard 1995, 
75). Lederman (1999) has shown that Science student teachers’ epistemological 
beliefs outweigh their views of the nature of Science. One might assume, given 
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the severe criticisms of education in South Africa, that epistemological beliefs have 
more impact on South African student teachers than those in England. However, in 
England, as in many other systems, recruits to teacher education courses have often 
graduated from successful schools or were isolated in classes from pupils of lower 
abilities with poorer behaviour. Their views of learning are often unrealistic, based 
on assumptions that all learners should act and believe in the value of learning as 
they did. This ‘reality gap’ has been cited as a reason why so many trained teachers 
(about 40%) leave the profession after just two or three years of teaching (Kyriacou 
and Kunc 2007). 

8.1 A case for the professional development of teacher 
educators
The transition from school teacher to teacher educator should not be underestimated. 
In most systems there is an assumption that good school teachers will have few 
problems in making that transition. One could argue that, if countries aspire to the 
top performing educational systems, this is an area that must be addressed. But the 
question ‘who trains the trainers and how?’ needs answers. 

There is a lack of induction systems for many professionals entering higher 
education, but for teacher educators the situation is often dire. Anything beyond 
general induction is very rare. Murray and Male (2005) estimate it takes at least 
three years for teacher educators in HE to feel comfortable in their roles. Induction 
requires teacher educators to deal with much more complex situations of learning 
(learning subject matter and how to teach it) while engaging with a different work 
culture requiring research (Hardman and Luke 2013, 33–42; Murray and Male 2005). 
Teacher educators feel more at ease when their new pedagogies for teaching are seen 
to develop from familiar school-pedagogies. Adopting the research roles required in 
a university is made more comfortable if benefits of research can be seen for both 
school teachers and teacher educators, hence there are advantages in getting started 
on researching one’s own practice as a teacher educator (Zeichner 2007). The Higher 
Education Qualifications Framework (HEQF) in South Africa (DoE 2007, 11–14) 
has raised the standard of the BEd teaching degree from L6 to L7, so that it matches 
other four year degrees with professional training and high academic content such 
as in health and social work. These degrees require a sizeable research training 
component  for students, and this presents another reason why teacher educators in 
South Africa will have to be increasingly research-aware and literate, if not active 
researchers themselves. In England similar measures have been introduced to force 
the PGCE to be more research-based as it moves to a Masters-level qualification.

In England, a benefit of the changing balance between university-based and 
school-based teacher education has been the development of mentoring. Teacher 
and student teacher mentors find that the increased degree of reflection on practice 
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required in mentoring helps them think about teaching in new ways that smooth the 
transition to being a teacher educator. In South Africa, where it exists at all, the role 
of teacher mentor is in its infancy and so further developments of these roles could 
bring about beneficial, systemic changes for teacher education.

A comparison of teacher education in countries of the European Union (Caena 
2013, 10–11) shows that most effort to support teacher educators has taken place 
in the Netherlands, Finland, Germany and Austria. From these ‘islands of good 
practice’, Caena proposes the following activities for professional development of 
teacher educators:

1. Area networks of teacher educators from schools and universities coordinated 
by higher education institutions (HEIs).

2. Involvement with subject-based peer groups.
3. Participation in research and educational development projects.
4. Attendance at seminars and conferences on research in innovative pedagogy 

(including international conferences).
5. Sabbaticals for teacher educators, with opportunities for study visits, CPD 

courses and research projects linked with other HEIs.
6. Master and doctoral programmes in subject pedagogy for university teacher 

educators.

For the above to be effective for professional workplace learning, a high degree 
of collaboration is required. In terms of  Eraut’s ideas on informal learning in the 
workplace, professional discourse, involving observing, reflection and working with 
others, is a hallmark of the more advanced and proactive stages of his framework for 
professional learning outcomes that were shown in columns three and four of Table 
1.

Although, at first sight, Caena’s list seems fanciful, particularly for a country like 
South Africa, struggling with even basic provision and equitable access in schools, 
many of these objectives are already achievable via existing subject associations. 
The author has experience in both countries. In England there is an Association for 
Tutors of Science Education (ATSE) that provides annual conferences and a journal 
(Science Teacher Education: http://www.ase.org.uk/journals/science-teacher-
education) through which members can access research and evaluate practices in 
other HEIs. ATSE maintains a website for new tutors in Science education and 
provides financial support for tutors to attend its conferences. In South Africa, the 
body supporting SMT teacher educators is SAARMSTE (the Southern African 
Association for Research in Mathematics Science and Technology Education). One 
set of data reported in this paper came from a SAARMSTE conference, and it is to be 
hoped that the discussion that took place there and in this paper will act as a further 
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stimulus for SAARMSTE to develop further support, particularly for new teacher 
educators.

Darling-Hammond (2000, 17) sees inquiry-based teaching opening up a world 
of learning for student teachers to have multiple perspectives, including those of 
learners whose experiences are quite different from their own: 

Developing the ability to see beyond one’s own perspective, to put oneself in the shoes of the 
learners and to understand the meaning of that experience ... is perhaps the most important 
role of universities in the preparation of teachers.

The hope is that teacher educators’ perspectives and roles can be developed so that 
their student teachers will adopt appropriate pedagogies to reach diverse learners. 
Developing such capacity in teacher education is an aspiration for all countries that 
value effective preparation of future generations of good teachers. It is especially 
crucial in the South African context. 

9. CONCLUSION
It is generally accepted that teachers are the most important in-school factor 
influencing the quality of learning in schools (Barber and Mourshed 2007, 13; Hattie 
2013, 108–129). It is therefore appropriate to assume that teachers influence learning 
quality by the education they provide for future and serving teachers. Recruiting 
to HE courses and careers in SMT subjects in many countries is particularly 
problematic, partly because the poor image of teaching and learning in schools puts 
young people off further involvement after compulsory schooling. In this paper, the 
professional workplace learning of SMT teacher educators and their transition from 
school-based work to HE environments have been compared. The findings of the 
illuminative study, though small-scale and preparatory, show a need to invest in the 
professional development of teacher educators at transition and throughout the first 
three years of their careers. Theoretical perspectives on workplace learning indicate 
that collaborative activity that promotes observation of other tutors and reflection 
and discussion on methods and procedures is a necessary aspect of  Professional 
Development (PD) to improve career performance and integration within an HE 
setting. The study of the literature and the findings of this study show that the 
professional identities of  teacher educators as researchers is a particular area 
requiring attention. Unlike in England, where teacher education is drifting away 
from a research base and the influence of the HE sector, South Africa has chosen to 
strengthen the role that teacher educators play in policy development, curriculum 
design and research (DHET 2011, 11). This policy push for teacher education, and 
changes to degree programmes, rather than just requirements to have published,  
make mentoring for research of newly recruited teacher educators a priority.
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