A SCHOOL-BASED PROFESSIONAL DEVELOPMENT
PROGRAMME FOR SCIENCE TEACHERS: PARTICIPANTS’
REPORTS ON PERCEIVED IMPACT OVER TIME
Bodil Svendsen1 and Peter van Marion1
1
Norwegian University of Science and Technology

Abstract: In Norway, as in many other countries, there is a growing interest for school-based
approaches to professional development which are sensitive to the context in which teachers
work, and which are grounded in a coherent view of teacher learning and teacher
professionalism. The present study focuses on how science teachers - who have taken part in a
school-based professional development programme, perceive its impact, over time, on the
growth of their professional skills and collaboration with colleagues. Science teachers from
two schools participated in a one year school-based teacher professional development
programme, under the guidance of mentors from the Norwegian University of Science and
Technology. Subsequent focus-group interviews of these teachers form the basis of this study.
From what teachers report, it seems possible to distinguish two effects of the programme on
teacher development. Firstly, a direct effect on the teachers’ mode of teaching practice and
secondly a more long term effects on the teachers’ ways of thinking about teaching science. In
addition, we detected an effect on the teachers’ attitudes towards collaboration. We discuss
this further, paying particular attention to how professional learning communities were
formed and to what extent this seems to have contributed to the teachers’ professional growth.
Key words: Teacher professional development (TPD), science teachers, school-based,
professional learning communities

INTRODUCTION
In the past few years, there has been an increasingly perceived need for a teacher professional
development approach that moves beyond mere acquisition of new subject knowledge and
skills (Darling-Hammond & McLaughlin, 1995; Hewson, 2007; Vescio, Ross & Adams,
2008). This shift is based on adoption of an expanded view of teacher learning and practice.
Teacher professional development is about to become re-conceptualized; with perspective
shifts from knowledge to teaching practice, from one-shot trainings to learning that takes
place over time, and from individual to collaborative learning (Ball & Cohen, 1999; Bell &
Gilbert, 1996; Borko, 2004; Loucks-Horsley, Hewson, Lowe & Stiles, 1998; Marx, Freeman,
Krajcik & Blumenfeld, 1997, Putnam & Borko, 2000; Watson & Manning, 2008).
The existence of a marked gap between traditional approaches (which seem to fail to meet the
needs of science teachers), and newer approaches, is a view supported by several others
authors, such as Bybee and Loucks-Horsley (2000) and Ostermeier, Prenzel and Duit (2010).
Tylter (2007) distinguishes between a traditional “skills and knowledge approach” and
professional development approaches which are more sensitive to the context in which
teachers work, and which are grounded in a coherent view of teacher learning and teacher
professionalism. The perspective of a coherent view of teacher learning is also taken by Opfer
and Pedder (2011), who based on their comprehensive review of current literature in the field

of teacher professional growth, describe teacher learning as a complex system, involving
systems within systems.
Several authors have pointed out the importance of professional development being based on
a perspective of situated learning (Borko, Jacobs & Koellner, 2010; Putnam & Borko, 2000;
Ostermeier et al., 2010). We speak about situated learning when the teachers’ learning and
professional development is situated in their own practice, as close as possible to their daily
work, their own teaching, their own classes and their own students’ learning.
Another important aspect is a shift towards school-based approaches, where teachers in the
same school engage in collaborative inquiry; they work in partnerships and support and learn
from each other. Teachers working together with a focus on improved learning and teaching,
and to generate new professional knowledge, may form what is called professional learning
communities (Harris & Jones, 2010). Bolam, McMahon, Stoll, Thomas and Wallace (2005)
describe professional learning communities as communities in which teachers in a school and
its administrators continuously seek and share learning, and act on their learning.
Furthermore, supportive leadership and school management is necessary for professional
learning communities to be effective (Robinson, Lloyd & Rowe, 2008).

THE PRESENT STUDY
The Resource Centre for Mathematics, Science and Technology Education at the Norwegian
University of Science and Technology has since 2008 been engaged in the development of a
one-year school-based professional development programme for science teachers in
secondary schools. Our TPD programme is conducted within a set of principles, chosen on the
basis of current knowledge on effective teacher professional development, as briefly
described above, and on the basis of years of experiences from working with science teachers.
In brief, the programme is based on the following key principles: (i) teachers’ learning is
situated in their own school and teaching practice; (ii) teachers are stimulated to reflect on and
further develop their own teaching practice, rather than being told by external experts that
they need to change their practice, (iii) teachers’ learning is grounded in collaborative inquiry,
and (iv) the professional development programme is externally supported and guided.

RESEARCH QUESTION AND METHOD
In this study our focus is on the impact over time of science teacher participation in the
school-based professional development programme . The research question explored is “How
do teachers who previously participated in the teacher professional development program
perceive the impact over time on their professional growth?”
The study is conducted within the framework of a qualitative approach - based on fieldwork.
Focus-group interviews were performed with science teachers from two schools, who had
previously participated in the TPD programme.
The possible main outcomes of this study may simply be illustrated in Table 1. Positive
impact is indicated by +, while – indicates that there is no impact.

Table 1
Predictions for possible outcomes of the study.
Possible
outcome

Impact reported by teachers at the end
of the TPD programme

Impact reported by teachers one year
(school 2) and four years (school 1)
after the end of the TPD programme

a

-

-

b

+

-

c

+

+

DATA
In this study we conducted focus group interviews with science teachers in two upper
secondary schools. School 1 had been involved in the TPD program four years ago, while
school 2 participated in the TPD program one year ago. In focus group interviews a number of
informants are gathered to discuss various themes or focus` (Wilkinson, 2004, p. 177).
At school 1 we interviewed five teachers, at school 2 seven teachers were interviewed. All of
the teachers` who were interviewed, had previously participated in the TPD- programme. The
impact of the program was measured at two levels, that of the individual teacher, and that of
the school department as a collaborative community. Although some of the teachers also
referred to a third level, the school as a community (see Figure 1), this was not focused on in
this study.
Table 2
The impact of the TPD programme at teacher level and science department level, as reported
by the teachers of school 1 and school 2.
Teachers’ reports

School 1
Impact at the
end of the
TPD
programme

Reported impact on
teachers individual
teaching practice
Reported impact on
development of
collaborative culture
among science teachers

School 2

Impact four
years later

Impact at the
end of the
TPD
programme

Impact one
year later

+

+

+

+

+

+

-

-

Focus groups may generate spontaneous responses. Interaction between members of the group
has a community forming aspect (Tjora, 2010, p. 18). This forms the basis for further
interaction, socialization and development of standards. Furthermore, informants inspire each
other and it is possible to reveal various aspects of the informants' experiences and points of
view. The experience of the focus group itself can be a source of new ideas and reflections
(Brandth, 1996, p. 149).

Table 3
The impact of the TPD programme as measured at two levels, in school 1 four years after the
TPD programme, and in school 2 one year after the TPD programme, as reported by the
teachers.
School 1

School 2
Individual teacher

•
•
•

Increased knowledge about IBST
Increased interest in literature on natural science
Implemented IBST in practice

Community of practice
•
•

Collaboration in the science department
Shared understanding of IBST

Community of practice
•
•

No collaboration in the science department
No shared understanding of IBST

Teachers at both schools report that the TPD programme had an impact on their teaching
practice, both as a direct effect on their teaching and as an indirect effect on their thinking
about science teaching.
“I know what IBST is all about and I feel more confident about using IBST in my own
practice. I've also become more aware of what my colleagues do in their lessons, and
this often inspires my teaching as well.” (Teacher at school 1)
“I always try to think whether it is possible to use IBST in the courses I teach. I am
more confident with this method now than earlier.” (Teacher at school 2)
According to the teachers, these effects are long-lasting. Several of the teachers pointed out
that the TPD programme has a school development aspect: it led to a stronger culture for
collaboration among science teachers. At school 1, this effect was clearly visible at the end of
the TPD programme and, even after four years. At school 2, such an effect was not clearly
visible.
“It is positive that teachers in the science department share a mutual understanding of
IBST. This makes it easier to find common solutions to the challenges we need to
solve.” (Teacher at school 1)

“We do not have the resources to get organized in such a way that we can focus on
learning from each other. The daily tasks of school life give little room for reflection,
together with colleagues, unfortunately.” (Teacher at school 2)

DISCUSSION
As mentioned by Bolam et al. (2005) and Harris and Jones (2010), the formation of
professional learning communities is believed to play an important part in successful
school- based professional development. In our discussion we will therefore pay particular
attention to the development of learning communities and to what extent this seems to have
contributed to the teachers’ professional growth. In our analysis of the results, we have
chosen to divide the school as an institution into three different levels. This is illustrated in the
bottom-up expansion model for professional development of teachers (Figure 1), where the
individual teacher is in the center. The science department as a learning community is
represented by the next level and the outer circle represents the school level.
In our discussion we will focus on the inner and the middle levels. This study was too short to
explore the influence of the TPD programme at the third and final level, the school level, as
illustrated in the model’s outer circle (Figure 1).

Figure 1. The bottom-up expansion model for professional development of teachers,
illustrating different levels in school-based teacher professional development.

Teachers reported that after the TPD-programme, they felt empowered to participate more
actively and more autonomously in collaborative activities in the science department at their
school.

Empowerment is defined as being able to act autonomously, to participate actively, to take
initiatives and to turn change into opportunities. Empowerment cannot be taught, delivered or
imported into communities or individuals; it must come through struggle, through breaking
out, through surprise, through failing, through trying things out and through taking action. The
teachers in this study, in both schools, showed evidence of feeling empowered through the
TPD programme. Through a process of empowerment, new structures of communication and
collaboration seem to arise as a result of the emerging changed mentalities. From what
teachers report this cannot be accomplished through top- down approaches, but rather through
a bottom-up approach (see Figure 1). Interviews with teachers indicate that in order to achieve
success in professional development, it is essential that the activities are located at the teacher
level. This means that if the program is perceived as not relevant in practice, the teachers will
be unlikely to adopt new ideas and will not see the value of reflecting on their own practice.
Therefore, the inner circle of the bottom-up expansion model for professional development of
teachers is of great importance. The study also reveals that if development is introduced
successfully at teacher level, it will have implications for the learning community (the science
department). The importance of a successful learning community is that it enhances
collaborative teacher learning and empowers the teachers even further in a positive feedback
loop.
A study by Fielding et al. (2005) shows that teachers expressed the need for mutuality in the
continuous professional development (CPD) process and that is important to see CPD as a
learning partnership. The teachers in the study of Fielding et al. (2005) claim that, in order to
engage them, and if CPD is to benefit the students, there needs to be content and a closely
adapted mode of delivery.
Several authors have pointed to the importance of professional development being based on a
perspective of situated learning (see e.g. Borko et al., 2010; Ostermeier et al., 2010; Putnam &
Borko, 2000). In our study several teachers emphasized the importance of being in the
situation and being able to see direct relevance to their own practical experience in the
classroom.
Organizational structure may give support and stimulate teacher collaboration, thus
preventing the privatization of practice. Respect and trust form the basis of motivation for
collaboration between people (Morissey, 2000). Trust and respect from colleagues in school is
needed if one wants to develop joint liability (Fullan, 2001). Respect may be expressed
through appreciating other people's expertise and knowledge, and trust forms the basis of
loyalty and commitment in terms of agreed goals and decisions (Kruse & Lillie, 2000). Trust
can make a difference for being able to work together, and in schools where teachers
increasingly feel more confident, teachers have a stronger sense of professional community
and are more willing to try new ideas and take risks (Robinson, 2011). Professional learning
communities can promote learning when the individuals inquire after opportunities to gain
new understanding and new knowledge (Timperley, 2008).

CONCLUSIONS
The purpose of our study is to explore how science teachers who have taken part in a schoolbased professional development programme, perceive the impact it has on their daily work.
The results of this study show that school based TPD requires that there is a shared
understanding in the school, among its leadership and teachers, of TPD being a process. The
aim of such a process is to develop the school's overall knowledge, attitudes and skills for

learning, teaching and collaboration. Professional development aims at giving teachers, at all
experience levels, the tools they need to approach classroom challenges with confidence and
access to a learning community that can support their activities (Elmore, 2002). TPD can lead
to important qualitative outcomes such as the creation of a positive school culture,
improvement in individual teacher skills, and development of opportunities for peer learning.
The results of our study suggests that a model of TPD in which individual teachers` own
teaching practice (“what they already do”) is the starting point, may be successful in the short
term perspective as well as the long term perspective. Successful TPD must thus be generated
from the circles` center, i.e. it should aim at generating professional growth of the individual
teacher. Teachers` growing confidence and reflective skills form the basis of the development
of the school`s science department as a professional learning community, from which in turn,
teachers are stimulated and empowered to develop their teaching practice in an even more
reflective way. However, the development of a professional learning community requires
time, resources and support from the school and its leadership. Without sufficient support
being given from the school, the TPD program may stimulate individual teachers to develop
new approaches to their TPD, but it may fail to have an impact when it comes to the
development of collaborative teacher learning practices which will last and which may lead
to school development.
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