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Introduction
In this paper I intend to identify and reflect critically, in narrative form, on a 
teaching and learning plan I have progressively developed and delivered over 
the past three years.  This is an evolving plan, hence the narrative, as I familiarise 
myself with methods of teaching and learning in a tertiary education institution 
and adapt to the learning needs of mature students learning to be teachers. 

The plan relates to a post-graduate paper for students with science degrees, and 
contributes towards a one-year programme in secondary teacher initial teacher 
education.  Graduates of this programme enter into the secondary education 
sector where they serve as provisionally registered teachers for two years before 
becoming fully registered secondary teachers.  Participants in this class come from 
a wide range of backgrounds in terms of age, gender, ethnicity, country of origin, 
religion, family and work experience, and science qualifications.  Not surprisingly, 
they arrive with a wide range of experiences and views on the teaching and 
learning of science, and diverse learning needs in terms of developing the capacity 
to perform successfully as a teacher of science.  Many of these students may 
be experiencing for the first time an educational programme with a vocational 
orientation that prepares them for a professional role, rather than mastery of a 
knowledge domain.  Such a course places requirements on students that are quite 
different to those of a traditional academic course, and may create tensions for 
many of these novice teachers.  For example, adapting to a pedagogical role in 
classrooms where their students are unmotivated and struggle with science can be 
difficult for novice teachers to accomplish if they themselves have been successful 
learners in science.  Such experiences may challenge their long held views about 
learners, and teaching and learning in science, and need to be addressed if they are 
to become effective teachers of all students in science.

I took on responsibility for this paper three years ago and, accustomed to detailed 
programme documentation as an experienced teacher in the pre-tertiary sector, 
I was most disconcerted to be given a course outline that contained very generic 
guidelines and little by way of guidance about the specific content of the paper.  It 
transpired that within these guidelines I was expected to develop my own paper 
including teaching and learning content, pedagogical approaches and materials and 
assessment. The guidelines indicated that I needed to familiarise students with the 
structure and requirements of the Science in the New Zealand Curriculum (SiNZC) 
(MoE, 1993), including how to use the document to plan effective classroom 
science lessons and units of work.  There were indications that constructivist views 
of teaching and learning were promoted in the paper, that recognition should 
be given to the diverse learning needs of all students, and that reflection and 
evaluation of teaching and learning processes be practised. Safe laboratory practice 
and management were also emphasised. 

As I was new to the University system, this lack of clear direction in the paper 
guidelines was worrisome, and the task of paper design initially seemed daunting.  
However, I was soon to discover that this challenge proved to be a blessing in 
disguise since the lack of constraints on paper structure gave me the freedom to 
develop a programme more aligned with my own views and experiences from 
many years of teaching (and learning). Prior to my university teaching career, I 
had been a science teacher in primary and secondary schools for over 25 years, 
and four years as an evaluator of pre-tertiary education programmes with 
the Education Review Office. I had extensive first-hand experience of science 
teaching and evaluation of science teaching programme in terms of the quality 
of teaching and student learning outcomes.  During this time I had also been on 

Scholarship in the design of 
curriculum and the professional 

practice of tertiary teaching 
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Abstract

This paper traces the development of 
a tertiary teacher’s philosophy and 
approach to teaching a post-graduate 
paper for pre-service secondary teachers 
in science.  

In her narrative, the teacher, a recent 
appointment to the university system, 
reveals the important roles past 
experiences and scholarship play in 
informing and shaping her practice 
as she familiarises herself with a 
new community of practice and the 
requirements of tertiary students. 

Influences on the curriculum she is 
developing for her student teachers 
include her own teaching and learning 
experiences; her doctoral research; 
the needs of her students; involvement 
in further personal academic study; 
and a growing interest and awareness 
in the value of reflection in improving 
professional practice. 

She identifies the potential of action 
research for providing valuable insights 
into the nature and extent of student 
learning and the pedagogical strategies 
required to improve outcomes for 
students.
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national curriculum writing and examining teams in science, including the National 
Certificate of Educational Achievement (NCEA) Expert Panel in Science.  In addition 
I gained a Masters degree in science education ten years ago and at the end of my 
first year of university teaching I completed a science education doctorate.  My 
doctoral study allowed me the opportunity to integrate my personal experience 
of science teaching and learning as a practitioner with findings from both my own 
research work and the wider science education research community.  From these 
experiences have crystallised some key concepts of teaching and learning that are 
important to me and which have consequently strongly influenced the pedagogical 
approach I have taken in developing my pre-service science education paper.  These 
concepts came together for me when reading a seminal paper by Graeme Nuthall 
(1997) called “Understanding student thinking and learning in the classroom”.  

In this paper, Nuthall brought together three closely inter-related perspectives 
on learning that were having a strong influence on educational thinking and 
development in the late twentieth century in the hope that this amalgamation 
would facilitate advances in pedagogy and learning outcomes for students.  In the 
view of Nuthall, these three perspectives on learning – constructivist, socio-cultural 
and linguistic – have a synergy that encapsulates classroom life and if considered 
together have the potential for improved classroom practice.  I explored these views 
of learning in greater depth with other authors and began to build up a picture not 
just on learning but also of the implications for pedagogy if these perspectives on 
learning were accepted.  The following paragraphs summarise the understanding of 
these perspectives on learning that I gained from my research.  These constructs sit 
comfortably with my own insights into science teaching and learning gained from 
my professional teaching and evaluative experience, and ultimately influenced the 
manner in which I developed and delivered the paper.  

In the constructivist view of learning, students experience changes in what 
Leach and Scott (2003, p. 92) term the “mental structures” of individuals, that 
is, their concepts, schema or mental models.  Individual learners construct their 
own knowledge motivated by the need to make sense of experience in light of 
their existing understandings.  In constructivist terms, what a student learns 
during particular teaching and learning episodes are those concepts, skills and 
understandings he/she has actively, personally constructed as a result of the 
classroom experiences (McMillan, 1995; Skamp, 2004).  The science teacher’s role 
is to provide learning experiences that enable students to construct knowledge as 
close to accepted science knowledge as possible.  Research in this field indicates 
that students often hold views that are contrary to scientific views and these 
alternative ideas (sometimes called misconceptions) are often strongly held and 
can persist, even years later, despite students having experienced many teaching 
and learning episodes that promote the scientific view (Osborne & Freyberg, 1985).  
To change such views, learners need to experience situations where their existing 
understandings are challenged in ways that cause them to reassess the usefulness 
of their ideas and form new concepts that are closer to those of scientists.

Since learning is seen as an active process where the learner makes links between 
their existing ideas and new information, an implicit feature of any pedagogy that 
seeks to facilitate learning of science involves ascertaining what existing ideas 
students may have on particular science phenomena.  Strategies that reveal prior 
knowledge include brainstorming, concept mapping and the post-box technique, 

and all three strategies were used in my 
course.  For example, I used the post-box 
strategy to probe students’ understanding 
of the nature of science by eliciting their 
comments on statements about aspects 
of scientific practice such as “scientists 
work in teams”, “scientific knowledge is 
tentative” and “science requires creativity 
and intuition”.  Through subsequent 
discussion I was able to identify the type 
and range of existing views in the class and 
challenge and extend their thinking, which 
I supplemented with targeted academic 
readings on the nature of science.  A final 
concept mapping exercise enabled me 
to both assess the understanding each 
student had of the nature of science and 
gauge the extent to which class members’ 
thinking had changed from their post-box 
comments.

The socio-cultural stance on learning 
takes constructivism a step further by 
emphasizing the role of social interaction 
in building knowledge constructs.  In the 
socio-cultural view “thinking and learning 
are not seen as an activity of the mind 
in isolation, but rather as part of, or 
constituted by, the visible social interaction 
that takes place between members of a 
community” (Nuthall, 1997, p. 701).  What 
counts as knowledge is situated in the 
practice of that particular community and 
defined in social interactions (Barnett & 
Hodson, 2001; Black, 2001).  For example, 
scientific concepts are cultural products 
that have been validated through rigorous 
and complex empirical investigation and 
social processes performed by members 
of the scientific community (Leach & 
Scott, 2003).  Individuals could rarely 
discover or perceive such concepts without 
social interactions.  Even the reading 
and interpreting of text (also considered 
cultural products) requires an individual 
learner to function in a social context in 
order to learn.  Thus, from a socio-cultural 
perspective, learning is a process of 
enculturation where an individual develops 
the capacity to interact with other 

members of the community 
and participate effectively 
in its activities.  Through 
social and cultural processes, 
students in science 
classrooms learn by co-
constructing understanding 
with their more expert 
teachers (Haigh, 2001), and 
fellow students come to 
learn viable science concepts 
through social reinforcement 
(Leach & Scott, 2003).  In 
this view, what students are 
learning in science could 
be the concepts, skills and 
practices that an expert 
scientist possesses, if the 
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student as novice works in partnership 
with the teacher as expert (Hodson, 1996; 
Nuthall, 1997; Tytler, 2003).  This view of 
learning is closely linked to the concept of 
situated cognition (Hennessey, 1993; Brown, 
Collins, & Duguid, 1989) which recognises 
that ways of knowing differ from one 
community of practice to another, and that 
learning is a process of enculturation into 
the ways of thinking of members of that 
community.

Pedagogies based on this view of learning 
seek to promote social interaction with 
group tasks involving discussion, debate, 
negotiation, and shared problem-solving 
high on the list of appropriate strategies.  
I made frequent use of group work in 
solution-seeking sessions where the 
students role-played in scenarios depicting 
problematic situations they could well 
encounter in their future science teaching 
practice.  To encourage involvement, there 
was an expectation that groups report 
findings to the whole class and that all 
group members participate in that report.  
Group membership was randomly chosen 
for each of the tasks, so students regularly 
worked with different class members and 
experienced a greater range and variety of 
interactions.  While these sessions often 
produced positive learning outcomes 
for students, they were not always as 
successful as I had hoped.  I realised that 
for some tasks students generally lacked 
the required experience and knowledge, 
such that even the collective group wisdom 
was inadequate to solve certain problems.  
I needed to take care that the students 
had the capacity to solve such problems, 
and I found that setting relevant science 
education readings as professional tasks 
prior to the workshop sessions had positive 
spin-offs in terms of the contributions 
individual students could make to the group 
learning.  

Mentoring was also a strategy I utilised in 
two different ways.  To help enculturate 
my students further into the science 
community of practice, I invited a panel of 
scientists to speak to the class about the 
nature of work they did and to discuss how 
they operated within their community.  
My students commented later (verbally 
and in reflective journals) how the points 
raised by scientists in the conversation 
provided valuable insights into the nature 
of authentic scientific inquiry.  I also utilised 
reflective journals as a means of providing 
mentoring for my students as novice 
teachers.  Students kept these journals 
while out on teaching practice in schools 
and often recounted issues or difficulties 
they faced in classes.  Acting as an expert 
teacher, I provided written feedback and, 
where appropriate, comments designed to 
suggest possible next steps in their learning.  

The journals were only partially successful in this function because I believe 
students were not prepared or skilled enough in reflective writing to provide the 
necessary information, and to provide the support these novice teachers needed 
to make productive next steps my comments needed to be far more targeted.  My 
most successful mentoring occurred during discussions I held with the students in 
schools after observing them teach in classes.  In these discussions I felt confident 
that I was able to provide pertinent feedback in a manner that was constructive 
and forward-looking.  Similarly the two individual half hour conferences I held 
with each student during the paper also enabled valuable mentoring opportunities.  
These conferences, which were held after each teaching practicum (two practica 
each lasting six weeks), will remain an important component of the paper’s 
structure.

The linguistic perspective acknowledges the acquisition of language as a semiotic 
process (one of making meaning) that is central to all learning.  Language is the 
means by which concepts are introduced and discussed by learners on the social 
plane, and the tool for individual thinking once concepts are internalised.  There 
is “continuity between language and thought” (Leach & Scott, 2003, p. .99).  
Linguistically then, science learning includes the acquiring of the scientific social 
language and speech genres that are the way of communicating and thinking 
within a scientific community, and using them appropriately in various situations.  
In my science education research I did not often encounter the term ‘linguistic’ as 
such.  However, ‘scientific literacy’ is considered an important curriculum goal for 
students in science education and in discussions of this goal the ability to read, 
write and understand science as a form of systematized human knowledge appears 
as an important component (Laugksch, 2000).    In simple terms, being scientifically 
literate involves both an understanding of science and of what it means to think 
and work scientifically (Feasey, 2004).  Thus ‘literacy’ may be a more appropriate 
term that ‘linguistic’ in the context of enculturation of students into the science 
community.   The science education literature does refer to ‘literacy tools’ such 
as concept cartoons, Venn diagrams, and Think-Pair-Share for aiding extraction of 
information and understanding from text and for helping concept development 
(King & Mattox, 2007; Naylor & Keogh, 2000).  I have progressively introduced 
these tools into the paper content by modelling in workshop sessions, both to 
improve my students’ understanding of science education concepts and to broaden 
their pedagogical repertoire of teaching and learning strategies.  

Nuthall’s paper had provided me with a more holistic understanding of how 
science learning occurs, and consequently, when beginning work on my own design 
of the science education paper I realised some of the existing learning outcomes 
needed rethinking.  In particular, the learning outcome promoting constructivist 
approaches in the paper needed to be more inclusive of the other perspectives that 
were underpinning my philosophy on the teaching and learning of science.  Thus, 
I modified this outcome to read that on completion of this paper students will 
be able to “apply constructivist and sociocultural approaches to the teaching and 
learning of science”.  I chose not to formally include the linguistic perspective at 
this stage simply because of my own fledging knowledge in this field.  I believed I 
could introduce elements of this view within the other two approaches where and 
when I felt it appropriate, for example, as a component of scientific literacy, and as 
an integral feature of my pedagogy.  Linguistics is a fascinating field, particularly 
the idea that without language you cannot think!  When I introduced this notion 
into one of the paper sessions it generated much interest and debate.  As an aside, 
I introduced a series of small professional tasks into the paper (about eight in total) 
that are assessed on a three-point scale of achieved, merit and excellence.  These 
tasks usually involve analysis and interpretation of professional readings related to 
various topics in the paper.  For example, in one task the students were to locate a 
research paper dealing with the teaching of scientific inquiry and share the major 
message of the paper with others in small groups in class.  Key emerging ideas were 
in turn shared with the whole class in report backs, and students commented on 
how worthwhile they found this activity for raising their awareness of particular 
issues in this area of teaching and learning.  A similar literature search activity, this 
time in the field of linguistics and science education, could well prove beneficial for 
lecturer and students alike – after all ‘two heads are better than one!’

Another reading that was to have a strong influence on the nature of the paper 
outcomes and design was again a seminal paper, this time concerning a foundation 
for teaching reform.  The paper “Knowledge and teaching: foundations of the 
new reform” (Shulman, 1987) was informed by philosophy, psychology and a 
growing body of knowledge gained from case studies of the practice of young 
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and experienced teachers.  In seeking to promote teaching that emphasises 
comprehension and reasoning, transformation and reflection, Shulman observed 
that good teachers utilise a complex knowledge base gained from a range of 
sources or “domains of scholarship and experience” (p.5) for understanding.  To deal 
with the complexity of the knowledge base good teachers draw upon, Shulman 
proposed a number of categories.  These categories include: 

content knowledge;

general pedagogical knowledge, with special reference to those broad principles 
and strategies of classroom management and organisation that appear to 
transcend subject matter;

curriculum knowledge, with particular grasp of the materials and programs that 
serve as “tools of the trade” for teachers;

pedagogical content knowledge, that special amalgam of content and pedagogy 
that is uniquely the province of teachers, their special form of professional 
understanding;

knowledge of learners and their characteristics;

knowledge of educational contexts, ranging from workings of the group or 
classroom, the governance and financing of school districts, to the character of 
communities and cultures; and

knowledge of educational ends, purposes, and values, and their philosophical 
and historical grounds. (p.8) 	 	 	 	

I first introduced Shulman’s paper to the class after a workshop activity early in the 
paper when I was trying to give students some direction for the paper.  It occurred 
to me that the students taking this paper were beginning a process of enculturation 
into the practice of teaching, rather like embarking on a journey of discovery.  
On this journey, they would be progressively learning and filling their kete of 
knowledge as defined above. In the workshop activity I presented students with the 
following scenario:

You have just arrived at your first teaching position and learned that as the first 
topic of the teaching and learning programme for the year 10 Science class you 
have been assigned you are required to teach the topic “chemical reactions”. In 
pairs discuss and record what steps you imagine you’ll have to take in order to 
begin teaching this topic e.g. what will you need to do? - how will you go about 
tackling this task? –what information will you need? resources? etc (what, how, 
when, where, why etc).

 This task was done in groups, and ideas shared in a whole class feedback session. 
In conclusion, to help highlight the many facets of knowledge, skills and experience 
teachers require to actually perform this task in a real classroom, I presented 
Shulmans’ knowledge categories of good teachers in a framework form (see Figure 1). 

Figure 1. 

Shulman’s Framework

After Shulman (1987)

I subsequently decided to use this Shulman framework both as a planning tool for 

designing the paper content and structure 
and as a reflection tool for monitoring 
students’ learning progress in the paper. 

In terms of planning the paper, and 
the knowledge base I wanted students 
to develop by the end of the paper, I 
surveyed the existing paper outcomes 
and content to determine what match 
there was with Shulman’s framework.  As 
a result I introduced two new learning 
outcomes for the paper.  The first of the 
new outcomes related to students’ content 
and curriculum knowledge categories by 
requiring them to “describe key aspects 
of the nature of science and science 
education”.  During my literature review 
for the doctoral thesis, I had become aware 
of new goals and purposes for science 
education.  Internationally, the call for 
scientific literacy for all citizens in society 
is growing as world communities realise 
that science and scientific issues are 
exerting an ever-increasing impact on their 
peoples’ daily lives (American Association 
for the Advancement of Science [AAAS], 
1989; Jenkin, 2002; Lederman, 1999; 
Millar & Osborne, 1998; Ryder, 2001).  
Progressive science educators recognise 
the importance of education in the public 
understanding of and about science, 
and support scientific literacy goals in 
new science curricula (Carr et al., 2001; 
Driver et al., 1996; Duggan & Gott, 2002; 
Hurd, 1997; Mayer & Kumano, 1999; 
Millar & Osborne, 1998; Ryder, 2001).  
Since scientific literacy involves both an 
understanding of science and of what it 
means to think and work scientifically 
(Feasey, 2004), Shulman’s content category 
for science teaching therefore needs to 
go beyond traditional notions of science 
concepts and skills to understanding how 
the scientific community of practice 
generates and validates knowledge.  It 
also needs to include the possession of 
“cognitive capacities for utilizing science/
technology information in human affairs 
and for social and economic progress” 
(Hurd, 1997, p. 411).  

In the draft Science in the New Zealand 
Curriculum statement released in February, 
2006, the reasons for learning science are 
clearly and strongly linked to the need for 
a scientific perspective in many decision–
making processes that occur in society.  By 
studying science, students will, for example, 
“learn that science involves particular 
processes and ways of developing and 
organizing knowledge, and these continue 
to evolve … and use scientific knowledge 
and skills to make informed decisions 
about the application and implications of 
science with regard to their own lives and 
the environment.” (MoE, 2006, p. 1).  It is 
proposed that the nature of science strand 
takes centre stage. 
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The nature of science is the over-arching, 
unifying strand.  Through it, students 
learn what science is and develop the 
skills, attitudes and values that build a 
foundation for further study.  They come 
to appreciate that scientific knowledge is 
at the same time durable and tentative; 
they learn how science workers carry 
out investigations, and come to see 
science as socially valuable knowledge 
system.  They learn how science ideas 
are communicated and to make links 
between scientific knowledge and 
everyday decisions and actions. (MoE, 
2006, p.1)

To achieve such goals, inquiry-based inquiry 
has re-emerged as an important component 
of these new curricula (Atkin & Black, 
2003) but with the emphasis on “authentic 
scientific inquiry” where “learners can 
investigate the natural world, propose ideas, 
and explain and justify assertions based 
upon evidence and, in the process, sense the 
spirit of science” (Hofstein & Lunetta, 2003, 
p. 30).  The justification is that students 
become enculturated into science in a 
manner that ultimately helps them develop 
an understanding and appreciation of the 
nature of science (Collins, 2004; Driver, 
Leach, Millar & Scott. 1996; Duschl & 
Hamilton, 1998; Powell & Anderson, 2002; 
Weinburgh, 2003).  

To address this new learning outcome, 
I developed workshops in the paper to 
explore the nature of science and the need 
for scientific literacy in everyday life and 
the role of investigative work.  Activities 
included the post box strategy to gauge and 
challenge students’ views on the nature of 
science; forums of scientists talking about 
their work; professional readings about 
the need for scientific literacy, modelling 
of strategies to scaffold learning about 
scientific investigation; and engagement in 
open-ended science investigation.

The second of the new outcomes required 
students to “reflect critically on their 
practice to promote professional growth 
and help develop a personal philosophy of 
teaching” using Shulman’s categories of 
knowledge as a reflective tool.  Shulman’s 
categorization of a ‘good teacher’s’ 
knowledge base was to be used by students 
as a framework for reflecting on the 
nature and extent of their own knowledge 
development.  Students were encouraged to 
reflect as part of activities in workshops, but 
to meet university assessment guidelines 
I needed a means by which I could have 
written records of such reflections.  I 
recalled from my earlier experience as a 
teacher participant in an action research 
project (Bell & Gilbert, 1996) the use 
of journals to record our reflections on 
experiences, and decided to use journals in 
a similar manner for this paper.  As things 

eventuated, not only did the journals serve as reflective and assessment tools, 
they also served other valuable functions by informing my planning and assisting 
in my mentoring role.  The paper for the pre-service secondary science teachers 
is rather fragmented in the sense that workshops do not run continuously over a 
semester.  To meet teaching practice requirements of the qualification, students 
must attend blocks of semester time in schools.  The journals became an important 
means of communication between the students and me during our long periods 
of separation.  For example, the students’ writings identified for me aspects of 
their experiences that were going well and aspects that could be addressed by 
further work in classes on campus. Of particular value, was the realisation that the 
students were keeping to very traditional forms of pedagogy and seemed loathe to 
experiment with different strategies.  Thus on their return to university, I placed a 
fresh emphasis in my workshops on exploring a variety of ways to teach the same 
material.  Interestingly, students do not use Shulman’s framework very effectively 
as a reflective tool and I suspect that part of the reason may be that I do not 
scaffold the reflective process sufficiently for students – I make assumptions that 
they can do this, when in fact this is an acquired skill that needs support and 
practice.

Concluding Thoughts
In my academic reading for my doctorate, and more latterly for formulating 
a proposal for an education research bid, I became increasingly aware of the 
potential of a research paradigm known as critical theory (Cohen, Manion & 
Morrison, 2000) for informing my teaching practice.  Exponents of critical theory 
believe in emancipatory research that is deliberately political and transformative 
in its intent (Harding, 1987; Lather, 1992; Walshaw, 2001).  A methodology suited 
to critical theory investigations is action research, which involves participants 
in a form of disciplined self-reflective inquiry that is collaborative and designed 
to enable them to understand, improve and reform their educational practice 
(Engstrom, Engstrom & Sunito, 2002; Kemmis & McTaggart, 1988).  Such inquiry 
is said to promote an appreciation by participant researchers of the relevance of 
research for their practice (Kennedy, 1997) and builds their capacity to improve 
practice through their own research (Keeves, 1998).  This methodology seems 
highly appropriate to my situation, and remembering insights I gained through 
personal experience as a teacher-researcher in the Learning in Science [Teacher 
Change] Project (Bell & Gilbert, 1996) convinces me it is an opportune time to 
introduce this research approach to my tertiary classroom practice.  Of particular 
interest to me, is a form of action research design known as practical action 
research as outlined by Cresswell (2005).  The action research component involves 
a dynamic, flexible and iterative methodology, allowing the researcher to move 
back and forth between reflections about a problem, data collection and action.  
The methodology comprises a general spiral of generic steps that lets the action 
researcher pursue solutions to his/her identified problems in collaboration with 
other researchers or mentors, and to enter the spiral at any point appropriate to 
the particular action research project.  The nature of this form of action research 
would enable me to make use of my findings to date from my first informal 
attempts at problem solving, and move forward, utilising the full potential of the 
methodology for improving my practice.

I would like to bring this narrative to a close at this stage by signalling my intent 
in my plan to explore student journals further as reflective and planning tools in 
follow-up action research.  Already, in the literature about teacher education, I have 
found reflective practice is widely advocated as an important attribute to promote, 
develop and foster participants of pre-service programmes.  Thinking about their 
experiences is believed to enhance professional learning and growth by helping 
students to develop an educational philosophy that will guide and improve their 
teaching practice in classrooms (Moon, 1999; Shireen Deouza & Czerniak, 2003; 
Wallace & Louden, 2000). Bain, Mills, Ballantyne and Packer (2002), in support of 
journal use in pre-service teacher education, report that many researchers and 
theorists maintain that reflective skills can be taught and learned, despite early 
difficulties.  My personal experience and research into formative assessment 
practice suggests that perhaps if these skills are made explicit then improved 
learning is likely to result (Clarke, 2001).  Exemplars that illustrate good reflective 
journal writing, as suggested by Moon (1999), could be an appropriate pedagogical 
strategy.  Bain et al. (2002) investigated the role of feedback in improving journal 
writing and found that “feedback focusing on the reflective writing process –giving 
guidelines and a suggested framework for moving into higher levels of cognitive 
activity – is both more effective and more easily generalised than feedback 
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focusing on the teaching issues raised by teachers” (p. 193).  Thus, providing 
students with feedback in relation to exemplars seems a promising strategy to 
employ in my action plan.  Moore (2005) encouraged her trainee teachers in 
mathematics to use reflective journals to learn how to learn mathematics.  In their 
journals, she required students to critically assess their own learning experiences in 
workshops and then apply that experience when creating learning opportunities for 
their students.  Moore reviewed their journals periodically and found this structure 
for reflection very effective in helping students develop personal knowledge in 
relation to the development of their content knowledge.  Again, such a strategy 
appears compatible with other components of my plan and worth inclusion. 

As with student journals, there are many similar avenues in the literature about 
pre-service teacher education in science that I would like to explore more before 
devising new approaches, and I look forward to introducing innovations into my 
programmes that are informed through research and evidence-based reasoning. 

Anne Hume is a senior lecturer in science education in the School 
of Education at the University of Waikato.  She may be contacted at 
annehume@waikato.ac.nz
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