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Abstract

This self-study investigated how one teacher educator influenced his final-year pre-service teachers perceived
primary science classroom learning environment. The study utilized the Nature of Science as Argumentative
Questionnaire (NSAAQ) and regularly scheduled focus group interviews. These tools investigated how the
learning environment the teacher educator created effectively modelled the pedagogical approaches stated in
The New Zealand Curriculum. The initial NSAAQ results indicated where the pre-service teachers
understanding of the nature of science were naive and what aspects needed to be addressed over the course of
the programme. Focus group sessions revealed how some of the student teachers’ science attitudes altered over
their course of study. These pre-service teachers reported they are now more confident to teach science and that
their teacher educator influenced their anticipated teaching practices. This research supports the importance of
self-study in initial teacher education.
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Introduction

A number of challenges for the New Zealand educational system in primary science have been reported (Bull,
Gilbert, Barwick, Hipkins, & Baker, 2010; Education Review Office, 2012; Gluckman, 2011). All of these
reports note that while there are some noteworthy science teaching practices, there are issues regarding
ineffective science teaching such as lack of confidence in teachers, perceived lack of resources and a crowded
curriculum that favours English and Mathematics. Many of the challenges for New Zealand primary school
science are not new (Ginns & Watters, 1995; Prenzel, Seidel, & Kobarg, 2012).

Teacher quality is one of the main means to address the challenges in primary science education (Gluckman,
2011). But how is a quality primary school teacher prepared for education in science? It has been noted that how
teachers are prepared for the classroom during their university education is a good indicator of how well they
may eventually teach (Darling-Hammond, 1999; Education Review Office, 2010; Rice, 2003). Within initial
teacher education (ITE) programmes, two influences need to be considered when evaluating future teacher
quality: the teacher educator (Cochran-Smith, 2003); and, if the pre-service teachers practice teaching using the
pedagogy learned during their coursework (Hudson & Skamp, 2002).

Teacher educators create the classroom learning environments in which pre-service teachers experience learning
and teaching. How then do teacher educators and their classroom learning environments contribute to the multi-
faceted educational picture of primary science teacher preparation? Does the teacher educator’s practice and
created learning environment influence how final-year student teachers may eventually teach primary science?
The purpose of the present study was an investigation into how the researcher, as teacher educator, and his final -
year undergraduate pre-service teachers understood the programme’s targeted primary science. The research
scrutinized which aspects of the researcher’s classroom practices influenced the pre-service teachers’
pedagogical understandings of primary science to include modelling classroom activities, adapting activities to
accommodate a range of student abilities and including students’ topics of interest. The study explicitly sought
to identify the extent to which the student teachers’ perceived how the classroom modeled The New Zealand
Curriculum’s (Ministry of Education, 2007) effective pedagogy approaches.

" Corresponding Author: Steven Sexton, steven.sexton@otago.ac.nz



mailto:steven.sexton@otago.ac.nz

Journal of Education in Science, Environment and Health (JESEH) 11

Theoretical Framework

This self-study draws on what could be described as a theorisation of equality and identity informed by social
constructivist (Skamp, 2012) and post-colonial theories (MacFarlane, MacFarlane, Savage & Glynn, 2012). This
paper explores equality issues in the teaching of science education and scrutinizes a common view of teaching
as inclusive and egalitarian (Biklen, 2011; Whyte, 2011). Specifically, it builds on the tradition of teachers as
researchers, which has informed self-study as a practice-based approach leading to teacher educator research
(Lunenberg, Zwart & Korthagen, 2010).

Why Teacher Educators?

Who teaches the teachers how to teach? This task is given to teacher educators (Cameron & Baker, 2004). Even
though teacher educators are an important aspect of teacher education, research literature indicates we are an
often-neglected group in research studies. Little research has focused on the quality or expertise of teacher
educators (Loughran, Berry, & Mulhall, 2012; Hume & Buntting, 2014).

The present study focused on the practice of one teacher educator, the researcher, and how he worked to develop
science pedagogical understandings in seventeen final-year undergraduate pre-service teachers. As teacher
educators are responsible for providing pre-service teachers with strong foundations of professional teaching
knowledge, the researcher wanted to inform not only his own teaching practice but also the development of
formal knowledge on teacher education (Lunenberg, Zwart, & Korthagen, 2010). Therefore, this study sought to
investigate the research question: How does conducting a self-study of a teacher educator influence initial
teacher education primary student teachers’ understanding in science education?

Why Effective Pedagogy As Defined In The New Zealand Curriculum?

The New Zealand Ministry of Education introduced a dramatically revised integrated curriculum document in
2007 compared to the previous curriculum documents (Benade, 2009). Included in the 2007 curriculum are
seven pedagogical approaches that teachers are encouraged to incorporate into their own teaching practice (see,
http://nzcurriculum.tki.org.nz/The-New-Zealand-Curriculum). The curriculum document notes that these
pedagogies are based on a wide body of evidence about what positively impacts student learning (Ministry of
Education, 2007). Pre-service teachers, therefore, need first authentic exposure to and then practical experience
in these approaches in order to be able to incorporate them into their own teaching practice.

As part of this revised curriculum, the Nature of Science was position as the overarching strand of science. It is
through this Nature of Science strand that the content areas of the Living World, Material World, Physical
World and Planet Earth/Beyond are explored to expand the student’s understanding of their world (Sexton,
2011). Specifically for this study, The New Zealand Curriculum’s seven pedagogical approaches were linked
explicitly to science activities as a means to promote positive student teacher learning.

Methodology

To address the research question, this self-study research project used a mixed method framework (Lunenberg,
Zwart, & Korthagen, 2010; Russell, 2010). Mixed method is a methodology often used in learning environment
studies and has proven to be effective (Aldridge, Fraser, Taylor, & Chen, 2000; Pickett & Fraser, 2002). The
advantages of mixed method are that it provides a depth and breadth of both understanding and corroboration
that may not be attainable by either qualitative or quantitative methods alone. Mixed methods allows researchers
to use all of the tools of data collection necessary rather than being limited by those associated with either
qualitative or quantitative methods (Creswell, 2009).

Nature of Science as Argument Questionnaire

The researcher selected the Nature of Science as Argument Questionnaire (NSAAQ) for the present study, see
Appendix. The NSAAQ developed by Sampson and Clark (2006) measures key aspects of participants’
epistemological understanding of the nature of scientific knowledge. The NSAAQ provides information on four
specific aspects of the nature of science. These are the nature of scientific knowledge; how scientific knowledge
is generated; how that knowledge is evaluated; and science as a socially and culturally embedded practice. The
questionnaire has proven validity both in design (Sampson & Clark, 2006) and implementation in New Zealand
(Rice, 2013).
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The NSAAQ was chose as it allowed the researcher to gather quantitative data as to how these student teachers
understood science and what areas needed to be addressed. While this survey measure aspects of how the
participants understand the nature of science and not how to implement The New Zealand Curriculum, it did
provide a means to measure how the teacher educator was able to influence the student teachers’ understanding
of science over the course of the programme.

The survey was administered by the researcher at the beginning of the first session of the programme to
establish an understanding of what these final year pre-service teachers understood about the nature of science.
For this ITE programme, student teachers are required to take a compulsory introductory course in science in
their first-year of their undergraduate programme. As part of their final-year of study, student teachers are
required to take Literacy and Numeracy plus two additional curriculum learning areas of their choice, of which
science is one option. This programme is delivered over ten two-hour tutorials.

Focus Group Sessions

Focus group sessions were used to elicit pre-service teachers’ understandings of Shulman’s (1986) theoretical
constructs of pedagogical content knowledge (PCK). PCK is generally seen as a combination of general
pedagogical knowledge and subject matter knowledge (Gess-Newsome, 1999). Content knowledge (CK) by
contrast, is defined as the subject matter that is taught and how it is organised in the teacher’s mind (Shulman,
1986). Teacher educators need both knowledge types to develop in pre-service teachers as teachers draw on
these knowledge constructs to know what to teach and how to teach it. As the NSAAQ examined what aspects
of the nature of science these pre-service teachers understood, the focus group sessions explored how the
pedagogy was understood from the course and how it reflected the effective pedagogy approaches from The
New Zealand Curriculum. The focus group sessions were a regular part of their university coursework and each
averaged 25 minutes of the two-hour tutorials.

The researcher conducted all sessions, as these were a part of their science education course. The transcripts
were continuously reviewed for themes that emerged by analytic induction (Erickson, 1986). Analytic induction
is a way to sift through the narrative data, first coding for general themes. One of the themes the transcribed
interviews were coded for were indications of how the researcher’s/teacher educator’s primary science course
was impacting on pre-service teachers’ pedagogy. After coding for general themes, each general theme was then
analysed again until a more detailed pattern emerged. The detailed themes that emerged from the data were then
linked, when possible, to The New Zealand Curriculum’s effective pedagogy to formulate an overall
understanding of what was taught by the teacher educator and what was perceived by pre-service teachers.

Participants

Participants for this study were from one undergraduate programme of study at a large university in New
Zealand. All 17 student teachers enrolled in the 2014 final-year science curriculum studies course voluntarily
participated in this study. The ten two-hour sessions were face-to-face tutorials. Participants were 18-years or
older, of which 15 were female and two male, see Table 1:

Table 1: Participants’ Self-ldentified Demographic Data from NSAAQ

Total surveys 17
Female 15
Male 2
NZ European 17
18-20-years 2
21-25-years 10
26-29-years 4

30 + years 1




Science Education Programme

Journal of Education in Science, Environment and Health (JESEH)

13

The present study’s science programme was a ten-session course of study in the first semester of 2014. These
student teachers were informed that they would be required to create a unit of study on a primary science topic
as the assessment requirement for this course. During this final-year of study, the student teachers spent one-day
a week in a school as part of their professional learning experience. At the completion of this course, the student
teachers had two weeks to prepare for a three-week block placement of sustained control teaching of this same
class. It was anticipated that the student teachers would use their unit of work while on this sustained teaching
placement.

On the first day of the science education course, the teacher educator informed the student teachers that the
course science content would be determined by their input. As this course requires the student teachers to build
a unit of work based on the interests and abilities of their teaching placement classroom, their science education
facilitator would model this. The student teachers brought to the second tutorial the science topics they wanted
the course to include. Then as a class, the following topics were chosen; see Table 2.

Table 2. Teaching and Learning Schedule

Explicit ~ Nature  of

Explicit Nature of

Explicit effective

Week Course Content Science — New Zealand ; pedagogy - The New
. Science pedagogy .
Curriculum Zealand Curriculum
Reviewing  The  New
Agar jelly dishes: using Zealand Curriculum’s S . .
1 science to explain science learning area: I:gwr;:éu': of scientific I(:/a;er?]tilr?gene\l/irgﬁrrfeorlrt“ve
school/class rules Nature of Science and the g g
four Content Strands
5 Cool bombs: common gcoi\évnce ;%eLSJt;\%itrlgtgn dinm How scientific  Encouraging reflective
kitchen ingredients about Science link g knowledge is generated thought and action
Mini-beastss  how  to The importance of students
3 investi ate. the  Livin being able to use the How scientific  Enhancing the relevance
Worl dgethics of science 9 correct vocabulary to talk knowledge is evaluated of new learning
' about science
4 gﬁa;%;(\);l(;srtlztei:s S?f\pé rter:ﬁ Relating the science to How scientific  Facilitating shared
fr0¥n the Material World students’ everyday world knowledge is generated learning
Using both Living World Science as a culturally Making connections to
. and Planet Earth to . . .
5 Gardening demonstrate  Participatin and socially embedded prior learning and
— pating practice experience
and Contributing
Effective and models to
6 Space Investigate in  science The nature of scientific Providing sufficient
P using Planet Earth and knowledge opportunities to learn
Beyond
How Earth behaves and Encouraging reflective
. . Science as a culturally thought and action;
Planet Earth: Volcanoes, how to incorporate . : .
7 . and socially embedded Making connections to
Tornados, Weather appropriate vocabulary for . . learni d
students practice prior  learning  an
experience
Types of fun that facilitate How scientific ::ea:?r:::lat!ng Prof/?girr?d
8 Games student learning about their . ning, ing
world knowledge is evaluated sufficient opportunities
to learn
Integration of all four
9 Electricit elements of the How scientific Teaching as inauir
y curriculum’s  Nature of knowledge is generated g quiry
Science
Integration of all four .
_ elements of the Science as a culturally _ o
xplosions . , and socially embedde eaching as inquir
10 Expl curriculum’s  Nature of d lly bedded  Teaching quiry

Science

practice
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Results

Each question of the NSAAQ presents two contrasting views of the nature of science, a naive and an informed
perspective. A five-point scale separates the two statements (Sampson, 2006). The NSAAQ survey includes at
least five questions addressing each of the four identified aspects. Quantifiable data from the NSAAQ surveys
was analysed using the Statistical Package for the Social Sciences (SPSS) version 21.0. The consistency of the
responses among the participants’ responses to the individual NSAAQ items was calculated by using Cronbach
alpha coefficient as 0.64 for the initial test and .71 for the second test that indicated that the questionnaire had
sufficient internal consistency (Gliem & Gliem, 2003).

NSAAQ and Scoring Descriptions

In scoring the responses to the NSAAQ survey, a naive view was taken as a response of 1, 2 or 3, while an
informed view was taken as a score of 4 or 5 (Rice, 2013). This decision was based on the premise that
participants who selected 3 for their response to any of the NSAAQ questions were unable to make a distinction
between the two views (Sampson, 2006). The mean, standard deviation and percentage of respondents who
selected 1, 2 or 3 for each question was calculated (see Table 3, below). The range of the means for the initial-
test questions was from 1.51 to 4.55, while the range of the second-test was 2.59 to 4.94.

Table 3. Student Teachers’ views of Nature of Science
% answering 1, 2,

% answering 1, 2,

NSAAQ M SD or3 M SD or3
Initial-test Second-test

1 2.3 1.27 82.3 2.59 .64 70.6
2 2.89 1.19 47.1 3.71 .64 35.3
3 3.75 0.97 29.4 4.06 49 0
4 4.21 0.41 0 4.41 .56 0
5 2.22 0.92 88.2 2.88 75 58.8
6 3.93 1.22 29.4 4.94 .73 0
7 3.01 0.89 82.4 3.47 .66 47.1
8 4.42 0.49 0 4.53 .50 0
9 2.56 0.67 100 2.88 .83 82.3
10 1.90 0.71 100 2.59 .92 88.2
11 2.48 0.85 100 3.17 .96 70.6
12 1.51 0.67 100 3.29 .80 58.8
13 3.32 0.78 70.6 3.24 .84 70.6
14 3.08 0.77 82.4 3.94 40 41.2
15 3.63 1.23 29.4 4.88 .39 0
16 2.85 1.16 82.4 3.18 .97 58.8
17 3.01 0.89 70.6 412 .85 11.8
18 3.92 0.83 23.5 3.35 .59 17.6
19 4.13 0.72 235 4.24 46 0
20 2.71 1.19 70.6 2.76 .78 64.7
21 2.72 0.94 70.6 3.29 .89 58.8
22 2.63 0.66 100 2.94 1.22 64.7
23 3.76 1.00 29.4 4.41 .67 0
24 2.91 0.83 70.6 3.00 1.00 58.8
25 411 0.87 17.6 471 46 0
26 455 0.50 0 4.94 .30 0

Overall 3.15 0.87 3.67 .70

The researcher decided to calculate the percentage of respondents who indicated 1, 2, or 3 for each question as
this provided an indication of the percentage of respondents holding naive views. The range for the percentages
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for the initial test was from 0 to 100%. This identified the five questions where all of these student teachers held
naive views, see questions 9, 10, 11, 12 and 22.

Overall, these student teachers held naive views for 12 of the 26 pre-test questions. This indicated what the
teacher educator needed to prepare in the course material that would address both the student teachers’
pedagogical content knowledge in effective science education and the nature of science aspects covered by
questions 9, 10, 11, 12 and 22. At the completion of this programme, these student teachers held naive views for
only 6 of the 26 questions which included questions 9, 10 and 22.

Effective Pedagogy Approaches

As The New Zealand Curriculum highlights seven effective pedagogical approaches, the researcher wanted to
investigate how well these teaching approaches were reflected in the data analyses. Creating a supportive
learning environment recognises that learning is social and cultural process. Students learn better when they part
of a positive classroom environment (Ministry of Education, 2007). This approach was noted by almost all the
student teachers as one of the strengths of the course. One student noted, “I have really enjoyed science and
have particular liked how you designed the course so that what we learnt was relevant for our teaching practice.”
These student teachers really appreciated the amount of control they had over course content. This was
commented upon by most of these student teachers, for example, “it was helpful to be able to choose the topics
we covered in the classes.” When asked to explain how this was helpful, this student teacher added, “these are
topics that are useful to us as these are what our mentor [classroom teacher hosting the student teacher] want us
to teach.”

As part of the learning environment, these student teachers had multiple opportunities to develop and reflect on
their own and others’ ideas in scaffold opportunities of reflective thought and action (Ministry of Education,
2007). The teacher educator, using both small group and whole group discussions, supported these approaches
as classes developed the language of teaching as well as the language used in science by engaging in hands-on
science activities. These student teachers commented that the classroom was a learning environment that not
only encouraged them to question the teacher educator’s plans, methods and ability to explain concepts but also
to develop their own ideas with each other. For example in the fifth week of the programme the topic was
gardening, many student teacher were surprised to have what they thought as correct information challenged. In
an activity (see, http://www.nourishinteractive.com/system/assets/free-printables/133/kids-garden-activity-
produce-plants-matching-activity.pdf?1310694858) every student teacher in the class stated, “apples and
bananas grow on trees.” After being asked to justify why they all thought this was true, the student teachers after
some debate came to the understanding that, “bananas do not grow on trees but on an herbaceous perennial
plants with fleshy stalks known as pseudostems.” They acknowledged that much of their misunderstanding
centred on the fact that, “the banana plant looks like a tree” and is generally referred to as a ‘banana tree.’
Further investigations into banana plants lead to the discovery that, “the banana plant is the biggest plant in the
world without a woody stem.” The teacher educator asked why was all of this extra information discussed when
the question was only which of these fruits grow on trees. The student teachers noted that this lesson was
designed to make explicit their connections to prior learning and experiences, “but you did not just tell us we
were wrong, we found out on our own.” This was then further expounded upon by another student teacher, “the
other stuff was a teachable moment and was like last week’s shared learning,” and a third student teacher added,
“we were all trying to one up [do better than] the last [person].”

Support for the targeted pedagogical approaches was observed during the hands-on science activities used in
class sessions that then had the student teachers reflect and discuss what they thought they knew and what
actually occurred. It should be noted that some activities elicited significantly more reflection and frustration
than others did. For example, it was anticipated that many of these student teachers would find it difficult to use
models to demonstrate the orbit of the Moon and explain how a near total lunar eclipse was going to be visible
from New Zealand on April 15", 2014. The Moon’s orbit provided these student teachers an opportunity to
reflect critically on how activities are able to lead to deeper thinking. Using material to model the Sun, Earth and
Moon, student teachers were grouped into four groups and asked to demonstrate a full moon, new moon, and
both a solar and lunar eclipse. After only a few minutes, the student teachers felt confident to model how the
Earth orbits the Sun and then how the Moon orbits the Earth. Only one of the four groups demonstrated the
Moon’s orbit that would not result to a monthly solar and lunar eclipse as three groups demonstrated an orbit of
Sun, Earth and Moon in the same horizontal plane. After the groups discussed their demonstrations, one student
teacher noted, “why is everything I was taught wrong!” This student teacher like many of her colleagues was
experiencing a dissonance with what she believed to be correct with what she was actually experiencing. As
effective and appropriate use of models to stimulate critical reflective thought and discussion is an area where
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these student teachers needed more support, they were informed that they would need to include in their unit
plans how and where they were going to encourage their students to engage in critical reflection.

In an attempt to provide a more positive learning opportunity, the student teachers had the opportunity to go to
the local observatory for an evening a week prior to the lunar eclipse. The intent was to explore how a lunar
eclipse occurs but other opportunities arose. For many students, it was “seeing the rings of Saturn was the
coolest thing ever, I actually saw them!” or, “so that is why we sing called twinkle, twinkle, little star” in seeing
how the light of the star interacts with the atmosphere to appear to twinkle.

Students’ learning is supported when new knowledge is incorporated with what they already know and
connections can be made to other learning areas (Ministry of Education, 2007). This teaching approach was
supported with pre-service teachers commenting on how science could be ordinary things from their everyday
life. They noted how to use activities that students would be able to connect to their own lives, such as batteries,
aluminum foil and light bulbs make a circuit; and how to use toothpicks, marshmallows and trays of jelly to
demonstrate the effects of earthquakes on buildings.

Students’ deeper learning is facilitated when they understand what, why and how they could use their new
learning; that is enhancing the relevance of new learning having the opportunities to learn (Ministry of
Education, 2007). This was best represented when one student commented that after the session on weather (see
session 7, Table 2) he now understood how and why thunder occurs. Even better, in the focus group session for
session 8, he talked about doing the previous week’s thunder activity with his teaching experience class and how
with a piece of paper he showed his students and mentor in less than 30-minutes, “how cool science can be.” As
stated, in this programme student teachers were explicitly involved in making their own learning decisions.
More than one student teacher was pleased that what was being taught was what they could use in their own unit
planning or weekly teaching; for example, “I liked how each class covered a different aspect of science, based
on what anyone needed or was going to need in their upcoming practicum.” But most rewarding to the teacher
educator was the comment, “I feel much more confident in teaching science now.”

In New Zealand, teachers should use relevant, useful and meaningful science content to expand their students’
worlds through science education. Teachers, therefore, need to provide the opportunities to allow students to ask
questions about the science they are doing, use the appropriate vocabulary necessary to talk about the science
they are doing and understand how this science relates to their world. As one student teacher commented, “I
found it [this course] very helpful in the sense that you learnt how to teach science.” When asked to clarify what
she meant, she went on to state, “science is students using the correct words to questioning each other, to
question the science and question me as the teacher.” In this same focus group session, another student teacher
remarked that she found out that it was, “ok for a teacher not to know everything” and that one can, “learn from
your students” which were attitude shifts from how she learned science in school.

The teacher educator modelled in the course and made explicit examples of how the programme content was
reviewed and adjusted using evidence-based strategies. This was done so the student teachers were aware of
when the teacher educator was implementing inquiry into the teaching and learning relationship (Ministry of
Education, 2007). As stated, the student teachers’ assessment for this programme was to plan a science unit for
the school setting in which they were placed for sustained teaching. They were instructed that as part of their
planned unit they would be critiqued on how well they linked lessons and built on the conceptual
understandings of their students. This was done to support the pre-service teachers need for structured assistance
to understand how to challenge ideas and assess student learning. Not all of the student teachers appreciated this
emphasis on modelling what, how and why in learning.

One student teacher rated the course very well and noted that, “Steve always put 100% into ever lesson, which
was interesting and hands on for us the students.” This same student teacher then commented that I was
supportive and helpful with the assessment tasks, but not as helpful and supportive in class. It would appear for
at least this one student teacher a ten-week course was not long enough in showing her the importance of
challenging what she thought she knew about science. Not only did see comment negatively on having her ideas
challenged by the course but also she did not alter her naive position for NSAAQ questions 9, 10, 11, 12 or 22.

Conclusions

The NSAAQ was used to measure the student teachers’ concepts of the nature of science, and to provide a tool
that could be used to discriminate between how the nature of science is viewed. In addition to identifying
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participants’ nature of science understanding, the individual questions provided a tool to highlight the specific
nature of science concepts to explore within the tutorials in an attempt to enhance each individual’s
understanding.

Semi-structured focus group sessions would seem to support how these student teachers’ perceptions changed
over the course. Overall, these student teachers did move to a more positive attitude towards how to teach
primary science than when they started the course and linked this to the teacher educator’s enthusiasm and
passion for the topic. As teacher dislike of science is a reason why some students are not taught science
(Sexton, Atkinson & Goodson, 2013), the shift to a more positive attitude towards science by these student
teachers is encouraging.

During the focus group sessions, the student teachers commented on how the teacher educator modelled the
science teaching practices they were expected to use. The student teachers, however, indicated that more work
on their part was required before they would feel as confident in their teaching practice. This supports research
that student teachers need to experience effective pedagogy for it to be incorporated in their own PCK (Stofflett
& Stoddart, 1994).

One aspect of the primary science course that these student teachers commented on was that after being
introduced to effective pedagogy through science education, they wanted more practice in using it. Many of
these student teachers felt much better prepared by this course to teach science. However, once student teachers
are in a teaching position, research indicates it was difficult for them to implement the pedagogy they learnt at
university as they coped with full-time responsibilities of a classroom (Sexton, Atkinson & Goodson, 2013).

Hands-on activities were used during the coursework and the use of activities like these was stated as a key
pedagogical approach that shaped how many of the student teachers would begin to teach science in their own
classrooms. This is a positive outcome as it indicates these student teachers intend to implement a more student
centred approach to hands-on science. However, how well and how often these student teachers will actually
use hands-on activities once they are classroom teachers is not known. As the reality of limited school
resources, teacher preparation and setup time, as well as scheduling time for science teaching impacts beginning
teachers (Education Review Office, 2012), follow-up research is required to indicate if high quality hands-on
activities are actually used.

Another concern that might affect the student teachers’ science pedagogy is the emphasis on literacy and
numeracy. This emphasis on literacy and numeracy is a reason given in the 2010 Education Review Office
report as to why primary science teaching time has waned in schools. Other researchers have reported that when
science is not considered important by teachers or is assigned a low priority compared to other subjects like
literacy and numeracy, little time is spent teaching it (Education Gazette, 2009; Roden, 2000).

Effective pedagogies should be taught not only in science but also across all subject areas during the pre-service
teachers’ education. ITE providers should review what is taught throughout the teaching degree programmes
and evaluate if effective pedagogies are taught, linked and explicitly made known to student teachers. As New
Zealand’s Ministry of Education is interested in having these approaches utilised by its teachers, more research
into the application of the approaches as well as student and in-service teacher professional development in the
use of the approaches would be required. As these effective pedagogical approaches are not just for the
curriculum area of science, educational opportunities in how to use them effectively is necessary.

Recommendations

Teachers are the key to a quality education as they are the link between curriculum, pedagogy, assessment, and
social and learning outcomes (Jones & Baker, 2005). Primary school teachers who can effectively develop these
links in the learning area of science are needed (Gluckman, 2011). But it is difficult to achieve a positive link for
New Zealand primary students when many of their primary school teachers are uncomfortable with teaching
science (Education Review Office, 2010, 2012; Lewthwaite, 2000). One solution here in New Zealand that has
been shown to be effective in addressing primary teachers teaching science is the Sir Paul Callaghan Science
Academy, see http://www.scienceacademy.co.nz/. This intervention seeks to support in-service primary
teachers, in much the same way that this paper reports on how the teacher educator as researcher sought to
support student teachers.
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An important element in teacher education is the teacher educator. Teacher educators convey all aspects of The
New Zealand Curriculum to include both necessary content knowledge and pedagogical content knowledge.
Therefore, teacher educators should explicitly incorporate self-study to know which parts of their practice are
influencing pre-service teachers. Teacher educators should not assume that the concepts taught and modelled
during primary science coursework are understood, nor that in the future they will be integrated into the
teaching pedagogy of the student teachers once they are in a classroom situation.
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