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Abstract

Research on out-of-school science centers, such as museums, has mostly focused on benefits for
students, while benefits for teachers have received less attention. This study examined the
professional growth science teachers experienced through their formal and informal interactions
with science centers. Fifty-three primary (grades F-6) and secondary (years 7-12) science teachers
from Australia participated in a survey. Teachers reported experiencing professional growth
benefits when participating in formal professional learning programs, as well as through informal
learning opportunities, such as incidentally learning while accompanying students on field trips.
Despite the varied ways teachers interacted with science centers, findings show that teachers
reported benefits to a range of aspects of their professional growth including science knowledge
gains, improved pedagogical practices and increased motivation to teach science. Therefore,
teachers’ formal and informal interactions with science centers should be considered an important
resource for facilitating a range of professional growth benefits for science teachers.

Keywords: professional development, in-service science teacher education, informal learning

environments, science centers, field trips, professional growth

INTRODUCTION

Improvements to student outcomes are known to be
correlated with teachers’ attitudes and knowledge
(Keller et al., 2017). Therefore, the provision or
improvement of teacher professional development (PD)
programs has been a key aspect of education policies
around the world (Australian Government, 2022;
Committee on Science, Technology, Engineering, and
Mathematics, 2024; McElearney et al., 2019; The Royal
Society, 2020). Additionally, research has highlighted the
role that professional growth may have in improving
teacher retention (Allen & Sims, 2017; Buchanan et al.,
2013; Shaoan et al., 2025). Given the teacher shortages
faced in many countries (Australian Government, 2022;
Carver-Thomas & Darling-Hammond, 2019; McPherson
& Lampert, 2025; Smith & White, 2024), this further
highlights the need to ensure teachers are supported in
their professional growth (Rahimi & Arnold, 2025).

However, accessing formal PD programs is often
challenging for teachers as they may face time, financial,
and location constraints (McElearney et al., 2019). In
addition, teachers also have their own individual needs
and preferences for PD (Owens et al., 2018), which may
not align with the PD experiences available to them
(Chval et al., 2008), therefore, it is critical to explore
diverse approaches to supporting teacher professional
growth. Informal PD experiences are being increasingly
recognized as being key contributors to teachers” overall
professional growth (Hoekstra et al., 2007; Kyndt et al.,
2016) and may provide alternative, personalized and
flexible approaches to teacher professional growth.
Therefore, this study will focus on how science teachers’
professional growth can be supported through formal
and informal PD experiences.

Science centers, broadly defined as out-of-school
science learning environments, including museums,
zoos, and aquariums, can provide teachers with a range
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Contribution to the literature

e This study provides evidence that primary and secondary science teachers experience a range of
professional growth benefits from both formal and informal interactions with science centers.

e It extends previous research by highlighting the range of incidental professional growth benefits that
teachers experience when they accompany their students on field trips to science centers.

o It identifies aspects of science center programs that teachers value.

of formal and informal PD opportunities such as
attending formal PD programs, accompanying students
on field trips (visits to science centers, commonly called
‘excursions’ in Australia), accessing educational
materials produced by the science centers, and
participating in collaborative partnerships, among
others (Luehmann & Markowitz, 2007; Phillips et al.,
2007). Research on teacher professional growth in these
settings has mainly focused on teachers’ content and
pedagogical knowledge development during formal PD
programs (Aaron Price & Chiu, 2018; Holliday et al.,
2014a; Melber & Cox-Petersen, 2005; Murcia & Pepper,
2018). The few studies that have reported on changes to
science teachers’ attitudes have shown conflicting results
(Aaron Price & Chiu, 2018; Murcia & Pepper, 2018).
Although there is sparse published research on the
benefits to teachers of accompanying students on field
trips to science centers, there is some evidence that these
experiences lead to increased teacher science content and
pedagogical knowledge as well as possible affective
benefits (Sharma, 2016). As science teacher professional
growth should be supported centers a range of aspects
including cognitive changes (such as content
knowledge), as well as attitudinal and motivational
changes (Evans, 2014), this study aims to understand the
range of professional growth benefits teachers
experience through their formal and informal
interactions with science centers. It does so through an
exploration of the research question:

What benefits have science teachers experienced to their
professional growth through their formal and informal
interactions with science centers?

The aim of this study is to assist in developing an
understanding of the contributions of science centers to
in-service science teachers’ professional growth and to
inform future research about how science centers can
continue to contribute to science teachers’ professional
growth. This is important as it would enable the
contribution formal and informal interactions with
science centers make to science teachers’ professional
growth to be recognized, which in turn could enable
teachers to have improved awareness and access to these
opportunities to support their professional growth
needs. It could also have implications for the offerings of
science centers. If teachers have increased opportunities
to support their professional growth, it is expected that
students will ultimately benefit.
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Scope

Science centers

We took a broad view on what constituted a ‘science
center’ to include out-of-school science learning
environments that offered science educational programs
to teachers and / or their students. This included, but was
not limited to, museums, purpose-built science centers,
aquariums, and zoos (Friedman, 2010). We defined
‘interactions’ with science centers to include
accompanying school field trips and incursions (in-
school programs delivered by staff from science centers),
attending PD sessions and accessing online resources
(such as lesson plans or videos etc.) among others.

Professional growth

Within the field of teacher professional growth
research, there are many terms used to describe the
changes and development that teachers undergo in
relation to their professional self, including but not
limited to, PD, professional learning, professional
growth, and teacher learning (O'Brien & Jones, 2014). As
the intended outcome of this study was to determine the
range of professional growth benefits science centers
might provide teachers, a detailed discussion of the
nuances of these terms will not be undertaken, and a
broad definition of teacher ‘professional growth’ is used.
The terms ‘professional growth’ and ‘professional
development’ will also be used interchangeably,
although it is acknowledged that some researchers
define these terms differently (O’Brien & Jones, 2014). In
this study, teacher professional growth was defined as
encompassing the wide range of changes that teachers
experience throughout their career such as changes to
knowledge, skills, beliefs, and motivation (Clarke &
Hollingsworth, 2002). There is a large amount of
literature that explores the processes of how teacher
professional growth occurs, with various models
proposed (Boylan et al., 2018). As our study focused on
what professional growth benefits teachers experienced,
rather than detailing the mechanisms of how these
benefits occurred, a detailed discussion of the various
models of how professional growth may occur is beyond
the scope of this article. As this study sought to
investigate the range of professional growth benefits
teachers may experience, including the attitudinal
components that few studies of science centers have
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reported on, Evans’ (2014) components of learning that
contribute to teachers” PD were used as the conceptual
framework to consider what professional growth may
occur. Evans (2014) defines three main components that
contribute to teachers” PD including a behavioral
component (what teachers do), an attitudinal component
(what teachers feel, including their values and
motivation) and an intellectual component (what
teachers know). She describes how these three main
components are linked, and that a change in one
component may influence a change in the other
components (for example a change in a teacher’s
knowledge may influence a subsequent change in a
teacher’s beliefs or classroom practice) (Evans, 2014). As
Evans’ (2014) framework has been used in a range of
formal (Beresford-Dey & Holme, 2018; Pineda et al,,
2022) and informal (Armstrong, 2021) contexts to study
teacher and school staff PD, it lends itself to being used
in our study across the different types of formal and
informal interactions that teachers can have with science
centers.

Literature Review

Formal teacher professional development programs at
science centers

Science centers frequently offer formal PD programs
for teachers (Phillips et al., 2007; Rennie, 2014; Rennie &
McClafferty, 1995). Research on these formal PD
programs has typically focused on extensive programs
that involve multiple full-day sessions over the course of
a year (Aaron Price & Chiu, 2018; Holliday et al., 2014a,
2014b; Murcia & Pepper, 2018) and in some instances
also involve intensive summer institutes of 1-2 weeks
duration, ongoing support from science center staff and
multiple opportunities for students to also interact with
or visit the science center (Duran et al., 2009; MacNabb
et al., 2006; Pickering et al., 2012). These studies have
reported benefits for middle school teachers including
increases in middle school science teachers’ self-reported
measures of science teaching self-efficacy and content
knowledge (Aaron Price & Chiu, 2018; Holliday et al.,
2014a, 2014b; MacNabb et al., 2006), reduced levels of
anxiety (Aaron Price & Chiu, 2018) and increased use of
inquiry-based teaching strategies in their classrooms
(MacNabb et al., 2006). In a study involving middle
school and high school science teachers, Pickering et al.
(2012) determined that teachers improved their content
knowledge, as well as their ability and confidence in
teaching specific science-related skills. For early
childhood teachers, Duran et al. (2009) found that
teachers’ self-efficacy increased and that their beliefs
about inquiry-based science teaching changed. Murcia
and Pepper (2018) investigated outcomes for primary
(elementary) teachers and found they increased
inspiration, attitudes, values, knowledge and skills after
participating in the PD programs. Whilst these studies

highlight the potential of science centers to impact
science teachers” PD, and whilst this type of sustained
PD is often valued in the educational community,
teachers often find participating difficult due to other
ongoing demands on their time (Doecke et al.,, 2008;
McKinnon & Lamberts, 2014).

There are some studies that have investigated
outcomes for science teachers from participating in
short-duration formal PD programs through science
centers (McKinnon & Lamberts, 2014; Melber & Cox-
Petersen, 2005). Melber and Cox-Petersen (2005) studied
science PD workshops of 2-3 days duration for
elementary and secondary teachers delivered by a
science museum. They found that teachers reported
increased science content knowledge, increased
understanding of scientific fieldwork processes,
changed teaching practice and felt better able to connect
science content with formal (classroom) instruction.
McKinnon and Lamberts (2014) investigated the effects
on science teachers’ self-efficacy beliefs after
participating in four hour-long workshops produced
and delivered by a science center in Australia over a
period of approximately 1-2 months. They found that
participants felt the workshops had increased their
confidence and motivation (McKinnon & Lamberts,
2014).

Whilst some of these studies on science teacher PD
provided by a science center detailed their research
methods and instruments extensively and some even
used validated research instruments (for example see
Aaron Price & Chiu, 2018; Duran et al., 2009; McKinnon
& Lamberts, 2014) other studies only included a few
example questions from their data collection
instruments and it was unclear at times what definitions
or results were used to draw their conclusions.
Therefore, future research in this field must ensure that
detailed methods are published.

Informal teacher learning at science centers

Sharma’s (2016) research investigated how primary
(elementary) teachers experienced informal ‘incidental
learning’ (learning that was not targeted at teachers)
when accompanying their students on a field trip to a
science center in Singapore. Sharma (2016) determined
that around 85% of teachers identified they had learned
new information, despite the purpose of the field trip
being for the students’ learning. The new information
teachers had learned was then grouped into content
knowledge, classroom knowledge (knowledge a teacher
has of their own classroom and students),
personal/professional knowledge and pedagogical
content knowledge. Attitudinal experiences, such as
enjoyment and motivation, were alluded to in the
interview excerpts, however these were not a focus of the
study.
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Luehmann and Markowitz (2007) detailed the
outcomes of a partnership between a university-based
science center and four middle school and four high
school science teachers. Staff from the science center
worked closely with the individual teachers to tailor a
program for their students, which involved multiple
planning meetings, multiple classroom visits from the
science center staff as well as students also going on a
field trip to the science center. Although this partnership
is not typical of most student field trips to science
centers, the results highlighted that the field trip aspect
allowed teachers the opportunity to interact with their
students in a different way than they would be able to in
a classroom. Subsequently, the teachers felt this enabled
them to see their students in a different way, learn more
about them and improved their overall relationships
with their students. This type of learning could be
classified as informal learning, as it was not an intended
outcome of the partnership program.

Implications for research

When considering the literature on the benefits
science teachers have experienced through their
interactions with science centers, it appears that the
studies in this area have usually focused on investigating
a few specific aspects of science teacher professional
growth, such as teachers’ science content knowledge.
Whether and how these aspects of science teacher
professional growth have been defined, also varies in the
literature. Additionally, most studies appear to have
focused on specific cohorts of teachers, generally
elementary and middle school teachers, who were
participating in a specific program with a particular
science center. Whilst identifying and investigating
specific outcomes is important, in order to consider the
broader role that science centers may play in influencing
teachers’ professional growth it is also vital that the
range of benefits science teachers may experience is
examined, and that teachers across all school levels are
considered. Therefore, this study will investigate the
range of benefits primary (grades F-6) and secondary
(grades 7-12) science teachers experience.

METHOD

To explore science teachers’ professional growth
benefits of their formal and informal interactions with
science centers, an online survey was undertaken with
school level science teachers from Australia. In order to
develop this foundational understanding, teachers from
across Australia were invited to participate in this study,
rather than there being a focus on one particular science
center. Ideally, the questionnaire would have also been
advertised to teachers through education department
communications, and through science centers
themselves. However, due to the COVID-19 pandemic
restrictions that were placed on educational research in
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Australia at the time this study was conducted, this was
not possible. An online questionnaire was used to
capture teachers’ experiences as it allowed for an
efficient, national dissemination of the research
instrument and the ability to capture and analyze large
amounts of data (Cohen et al., 2018). Additionally, the
online questionnaire was relatively short (less than 15
minutes) and was able to be completed at the time and
location of the participants choosing.

Instrument Development

As the range of benefits teachers have experienced
through a variety of interactions with science centers has
not previously been explored in the research literature,
an established questionnaire did not exist. Therefore, a
new questionnaire was developed and is available in
Appendix A. To inform the construction of the new
questionnaire, McChesney and Aldridge’s (2018) impact
of teacher professional development (ITPD)
Questionnaire was used. McChesney and Aldridge
(2018) developed their ITPD questionnaire to evaluate
teachers’” perceptions of the ITPD. They intended the
ITPD questionnaire would be a user-friendly instrument
that would be able to be applied to a wide range of PD
settings, as well as being theoretically grounded, time-
and cost-effective and psychometrically sound (i.e.,
statistically reliable and valid). In validating their
questionnaire, McChesney and Aldridge (2018)
undertook a trial with 393 teachers to provide evidence
to support the instrument’s reliability and validity.

McChesney and Aldridge’s (2018) final questionnaire
consisted of 12 items, measured using a Likert-type 5-
point scale: (1) strongly disagree, (2) disagree, (3)
neutral, (4) agree, (5) strongly agree. The items were
categorized into four sections, consisting of teacher
reaction, teacher learning, outcomes (related to the
teacher as well as their students) and organizational
response (school culture).

Several of the items on the ITPD questionnaire were
adapted for this study to ensure the questions made
sense in the context of the different types of interactions
teachers may have with science centers. Additionally, as
the ITPD questionnaire was initially developed to be
used for PD programs that were conducted at a whole-
school level, items specifically relating to the school’s
organizational response and school culture were
removed. Instead, a question that explored whether
teachers believed their colleagues had benefited from the
teachers’ interaction with a science center was included.

One of the gaps in the current research on science
teachers” benefits from their interactions with science
centers is an understanding of what teachers have
learned. As the questionnaire items of the ITPD
questionnaire explored whether teachers perceived they
have learned ‘new things’, several additional questions
in the style of the original ITPD questionnaire questions
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were developed to further probe what teachers
perceived they had learned.

As Evans (2014) describes attitudinal (affective)
components of learning contributing to teachers” PD,
several question items were added to capture teachers’
motivation levels, feelings of capability and beliefs.
Additionally, as this study was exploring an area that
has not attracted much previous research attention, it
was important to ensure that teachers were given the
opportunity to elaborate on their responses if they
wished to, in order to capture the widest range of
experiences. Therefore, two multiple answer questions
and two open questions were included at the end of the
survey. The final set of questions were compared to
Evans’ (2014) components of learning that contribute to
teachers” PD to ensure that a wide range of potential
areas for PD had been included in the questionnaire.

For teachers who indicated they had not interacted
with a science center, two multiple answer questions
were included to explore if they had faced barriers in
interacting with a science center and how they would
like to interact with a science center if they were able.

A set of questions was also included at the beginning
of the questionnaire to elicit information about teachers’
demographics, including information about their
current school, their initial teacher education and
whether they had undertaken any additional science-
related university studies. This was included to assist in
determining if there were any demographic factors that
influenced teachers’ perceived benefits as well as
allowing us to consider whether the survey population
represented teachers with a range of experiences and
backgrounds.

For teachers who indicated they had interacted with
a science center, the maximum number of questions they
could answer was 38. For teachers who had not
interacted with a science center, the maximum number
of questions presented was 15. The Qualtrics survey
platform (https://www.qualtrics.com/) was used to
deliver the questionnaire to participants. It was intended
that the full questionnaire (of 38 items) would take 10-15
minutes to complete, with Qualtrics predicting the
questionnaire would be 12.7 minutes in duration.

The questionnaire was trialed with six staff and
postgraduate students at the researchers’ institution.
Several minor phrasing and formatting changes were
made based on the feedback received to ensure the
questions were clear and it was possible to complete the
survey electronically on a range of devices. It took trial
participants an average of 9 minutes to complete the full
questionnaire (38 items). The final questionnaire used in
the study is available in Appendix A.

Data Collection

Data collection and analysis methods were approved
by the institutional human research ethics committee

before the research was conducted. Prior to prospective
participants being able to answer the questionnaire, they
were asked to read a plain language statement and to
indicate whether they were providing informed consent.
Only if participants provided informed consent were
they able to progress to the questionnaire.

The questionnaire was administered online between
October 2020 and January 2021, with the majority of
respondents participating in November 2020. The target
population for this study sample included school level
(primary and secondary) science teachers from across
Australia. A total of 71 responses were received. Of this
group, 18 responses were removed as the respondents
either did not meet the inclusion criteria of having taught
science in Australia, did not indicate whether they had
interacted with a science center, or did not complete all
the Likert-type questions. Therefore, 53 responses were
used in the final data analysis. Of the included 53
respondents, 43 participants indicated they had
interacted with a science center, and 10 participants had
not interacted with a science center.

In order to reach as many science teachers as possible
(within the pandemic restrictions on educational
research at the time in Australia), the questionnaire was
initially advertised through Australian national and
state science teacher associations” social media platforms
and electronic communications. As organizations and
individuals were able to share the digital advertisements
within their own networks, it is not possible to state the
total number of participants invited to participate.
Participating in the questionnaire was voluntary and
was not linked to any programs or incentives.

Analysis

Quantitative data

The collected quantitative data was analyzed using
descriptive statistics (Onwuegbuzie & Combs, 2015) in
IBM SPSS statistics (version 28), and charts were
produced in Microsoft Excel. As the research question
focused on exploring the range of benefits teachers may
experience, and due to the small sample sizes, further
statistical investigations were not undertaken.

Qualitative data

There were 18 participants who chose to elaborate on
their interactions by providing responses to either one or
both of the open questions “Have you experienced any other
benefits from this interaction with a science center that you
would like to describe?” and/or “Have you experienced any
other benefits from a different interaction with a science center
that you would like to describe?”. This resulted in a total of
27 written comments.

The benefits that teachers described through these
comments were initially coded by the first author using
the question categories from the adapted ITPD
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Table 1. Tertiary education of questionnaire participants (N = 53)

Undergraduate science

Science teaching method

Education sector training

Number Percentage (%) Number Percentage (%)

Primary trained? (n = 16) 2 13 10 63
Secondary trained® (n = 28) 25 89 26 93
Primary and secondary trained (n = 9) 4 44 4 44
Total (N = 53) 31 58 40 75
Note.2Equivalent to years F-6, generally ages 5-12 & PEquivalent to years 7-12, generally ages 13-18
Table 2. Subjects taught by questionnaire participants (N = 53)

. Participants
Subject Number Percentage (%)
Primary science 24 45
7-10 general science 32 60
7-10 elective/specialty science 12 23
Senior? biology 18 34
Senior2 chemistry 9 17
Seniore earth and/or environmental science 2 4
Senior* physics 7 13
Senior® psychology 2 4
Other [text entry]
Computer science 1 2

Note. aTypically years 11 and 12, the final two years of secondary schooling in Australia

questionnaire (McChesney & Aldridge, 2018). These
codes included: teacher reaction, teacher learning,
practice outcomes, student outcomes, and colleague
outcomes. As some of these comments were lengthy, and
often described multiple benefits or themes, it was
necessary to employ multiple codes for some comments.
Inductive coding (Hsieh & Shannon, 2018) was then
used to describe two recurring benefit themes that were
not a focus of the ITPD questionnaire (McChesney &
Aldridge, 2018). The final wording for these two
additional themes was: networking, and teachers’
relationships with students. Additionally, comments
that were unconnected to possible affordances of science
centers were categorized under a ‘not related’ code. The
second and third authors then independently applied
the codes to the responses collected for one of the two
open questions each. All three authors then discussed
their categorizations and made minor changes to the
coding guide until a consensus was reached. An example
of the coding is included in Appendix B.

RESULTS

The results are presented in three parts. The first part
describes the demographics of the respondents,
including information about their education and current
school. The second part details the types of interactions
teachers have had with science centers and the benefits
they have experienced. The third part provides an
account from those respondents who have not interacted
with a science center about the barriers they have faced
and what they would hope to access from a science
center.
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Demographics and Educational Backgrounds of
Participating Teachers

Of the 53 teachers who were included in the data
analysis, 43 identified as female and 10 identified as
male. The teachers had on average 10 years of teaching
experience. Despite the survey being distributed
through a national science teacher organization, the
majority of participants were from the state of Victoria
(n = 43) with only 10 participants teaching outside
Victoria. It is thought this over-representation of
Victorian participants is most likely due to the online
survey advertisement being subsequently reshared by a
Victoria-based science teacher organization. Teachers
predominately taught in metropolitan schools (n = 38)
with 15 teachers indicating they taught in regional
schools, and no teachers selecting the remote location
option.

The majority of teachers were secondary trained (n =
28) with 16 teachers indicating they were primary
trained, and nine teachers indicating they were trained
in both primary and secondary education. In Australia,
although various models of teacher training exist,
teachers are often able to select subject-specific teaching
method units as part of their initial teacher qualifications
such as science teaching methods (Treagust et al., 2015).
The tertiary education of the questionnaire participants
is outlined in Table 1.

Despite some teachers not having studied science in
either their initial teacher education or through their
other undergraduate university studies, all teachers in
this study indicated they had taught a school-level
science subject. The science subjects taught by the
questionnaire participants are listed in Table 2.
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Table 3. Details of science center interaction (N = 43)

Participants
Number  Percentage (%)

Number of visits

1 3 7

2-5 16 37

More than 5 24 56
Type of science center

School-group specific science center (i.e., not generally publicly accessible) 17 40

Science museum? 17 40

Aquarium? 1 2

Zoo? 5 12

Online excursion® 2 5

Other [text entry]

Zoo, science museum, colonial sugar refinery 1 2
Main activity undertaken at science center

Accompanied a school excursion® 28 67

Attended a face-to-face PD 9 21

Accessed online resources 2 5

Other [text entry]

visited a science center as part of long term planning discussions 1 2

accompanied school incursion 1 2

gathered ideas and resources in person by myself 1 2

No response recorded 1 2
Main reason participant was involved in the interaction

I wanted to participant in it/I initiated it 23 53

I volunteered to participate 5 12

I was required to participate 13 30

Other [text entry]

Contributed to student learning 1 2

It was a great way for students to see the links between content and real life use 1 2

Note. 2In Australia, science museums, aquariums and zoos are generally publicly accessible; PField trip; <Of the 13 teachers required to participate
in their interaction, 12 teachers accompanied an excursion (field trip), highlighting the likelihood of confounding variables

Teachers” Benefits From Their Interactions With a
Science Center

Of the 53 questionnaire participants, 43 participants
indicated they had interacted with a science center, with
these details displayed in Table 3.

The majority of teachers who had interacted with a
science center indicated they had had more than five
visits to a science center. Considering that the average
years of teaching experience was 10 years, this suggests
that interactions with science centers are a relatively
common occurrence.

Teachers” perceptions of their interactions with
science centers were collected through questionnaire
sections 6-8 (see Appendix A for full survey). Teachers’
responses to the 5-point Likert-type questions (Section 6
and Section 7, total of 19 questions) with responses
ranging from strongly agree to strongly disagree are
presented in Figure 1. The questions are presented in
order of the most positive response to the least positive
response, measured as the combined percentage of
teachers who answered “agree” and “strongly agree”.
For the 18 positively phrased Likert-type questions, the
majority of teachers indicated a positive response of
“agree” or “strongly agree” for 16 of these questions.

Only two items had slightly less than a 50% positive
response rate and they were “I felt more capable to teach
science after this interaction.” and “This interaction has
been beneficial to the science teaching strategies
(pedagogies) I use in my teaching.”, which had positive
response rates of 47 % and 44 %, respectively. Also, for the
18 positively phrased Likert-type questions, every
teacher reported at least two answers of either “agree”
or “strongly agree”, highlighting that all teachers who
participated in this study experienced at least some
benefit from interacting with a science center. For the
negatively phrased Likert-type question “I felt less
confident to teach science after this interaction.”, no
teachers selected “agree” or “strongly agree” indicating
that no teachers felt less confident to teach science after
their interaction with a science center.

As the main type of interaction that teachers reported
having with a science center was accompanying a field
trip, and as the (incidental) benefits for teachers
accompanying a field trip have been infrequently
reported in the literature, the benefits reported by
teachers specifically accompanying a field trip (N = 28)
are reported in Figure 2. Although outcomes for
students are usually the primary focus for conducting
student field trips, 75% of teachers ‘agreed” or ‘strongly
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|
TTTES

| have positive memories of this interaction. 53% 44% AT
| enjoyed this interaction. 44% TN 51% T
Participating in this kind of interaction is useful for my professional growth as a teacher. 30% ITATUTTATANNTNINYNNTY 56% TS
This ir ion has been to my proft al growth as a teacher. 28% TITTTTIT TN 53% O T
| have leared new things from this interaction. 28% TN 51%
My students have benefited from me participating in this interaction. 30% T TT @II
As a result of this interaction, | know more than | did before. 23% [
As a result of my interaction, my students' learning has improved. 21%
This interaction has been beneficial to my general knowledge about science. 14% T NS ssssrasasd
| felt more excited about teaching science after this interaction. 26%
| felt more excited about science in general after this interaction. 28% (11171
This interaction has been beneficial to the science knowledge | use in my teaching. 16% @ll FRERRRRRRRRRininiii
| successfully apply what | learned from this interaction in my classroom practice. 19% @ll TNy
I felt more motivated to teach science after this interaction. 19% [49% YT IIITIT
In my classroom practice, | apply what | leamed from this interaction. 23% @II T
My colleagues have benefited from me participating in this interaction. 14% 37% NN s
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Figure 1. Likert-type item response rates by percentage of all teachers who had interacted with a science center (N = 43)
(only percentages for ‘strongly agree” and ‘agree” are shown (the authors” own work)
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Figure 2. Likert-type item response rates by percentage of teachers who accompanied a field trip (N = 28) (only percentages
for ‘strongly agree’ and ‘agree’ are shown) (the authors’ own work)

agreed’ with the statement “This interaction has been
beneficial to my professional growth as a teacher.”. For
the remaining 17 positively phrased Likert-type
questions, the majority of teachers indicated a positive
response of “agree” or “strongly agree” for 14 of these
questions.

teachers indicated they had enjoyed learning new
information or skills, participating in learning activities
or experiences themselves and listening to other science
professionals. Considering that 29 teachers had
accompanied a school field trip or incursion (an in-
school program delivered by a science center), the
majority of these teachers indicated they had enjoyed

Table 4 depicts what teachers enjoyed about their
learning alongside their students.

interaction with a science center. The majority of
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Table 4. Responses to the question “What did you enjoy about your interaction with the science center? Select all that

apply” (N =43)

. Participants

What teachers enjoyed Number  Percentage (%)
Learning new information or skills 31 72
Participating in learning activities or experiences myself 26 60
Listening to other science professionals 23 53
Learning alongside students 19 44
Exploring exhibits 18 42
Connecting with other science professionals 17 40
Connecting with other science teachers 10 23
Other [text entry]

Witnessing students [sic] enthusiasm 1 2
Sharing what I had learn [sic] with students as we explored the exhibits 1 2
Enjoyment, and seeing students enjoying and engaging in content 1 2
Seeing students interact with experiments/exhibits 1 2
I enjoyed the fact that my students were having a nice time 1 2

Table 5. Responses to the question “What science knowledge and/or methods did you learn from this interaction? Select

all that apply” (N =43)

What teachers learned Participants

Number  Percentage (%)
Refreshed my memory of science content/concepts 28 65
Learned about some new contemporary science research 15 35
Learned about new science research methods/techniques 14 33
Refreshed my memory of science research methods/ techniques 11 26

Answers to the two open questions also reflected
these findings. Teachers described the benefits of
networking interactions at science centers including
“Building ongoing professional relationships with a group of
people who were equally passionate ...”, “Connection to
science industry and science professionals” and “Connection
to a community of teachers ... and scientists”. Teachers also
highlighted numerous benefits they believed their
students had experienced whilst participating in a field
trip or incursion. These benefits mainly focused on
affective outcomes for their students including *“
students benefited as the experience was ‘fun’”, “Students
were more motivated and engaged when participating in
science based topics” and that the experience “Increased
student  motivation”. Furthermore, two teachers
elaborated on why they enjoyed accompanying their
students on a field trip:

Having the opportunity to interact with students
in an informal setting (as the teacher but not doing
the teaching) - this allowed more time to be spent
in conversation with students to determine their
understanding of the scientific content and build
relationships with them.

The main benefit of the trip [accompanying a
student field trip] for me professionally however
was strengthening relationships with students.

As this research aimed to build on past research to
determine what new information or skills teachers
learned, the question “What science knowledge and/or

methods did you learn from this interaction?” was
asked, and the results shown in Table 5.

In the two open questions, several teachers indicated
the interactions had been beneficial to the science
teaching strategies (pedagogies) they use such as
learning: “Best practice for modelling activities (e.g., of
photosynthesis/respiration)”, “... a way to integrate sport and
science” and “Learnt techniques to make science more
relatable to students”. Several teachers also mentioned
that the interactions had provided them with a way to
connect the science they were teaching with ‘everyday’
or ‘real’ life science: “Learning how science is applicable to
every day life.”, “Provided and inspired more real world
contexts to relate science content knowledge to”, and
“Experiences such as these give me real life opportunities to

tell my students about”.

In general, the responses teachers gave to the open
questions were lengthy - often involving multiple
sentences and detailing multiple benefits. These
responses not only added depth to the teachers’
descriptions of the benefits they had experienced, they
also conveyed a sense of value teachers placed in their
experiences with science centers, for example:

Trips to a science facility such as this really
inspired. ... They allowed the participants an
opportunity to visit truly amazing science
facilities ... I talk about these experiences with
students and colleagues all the time. I am proud
of seeing these things first hand, and I hope that
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Table 6. Responses to the question “What barrier(s) have you faced in being able to access a science center? Select all that

apply” (N =38)

Barrier Participants

Number  Percentage (%)
Location 4 50
Cost 4 50
School staffing requirements 4 50
Lack of time 3 37.5
School leadership approval 1 12.5
Other [text entry]
New teacher, limited opportunity especially during COVID-19 1 125
I did my degree overseas. 1 12.5

Table 7. Responses to the question “Which ways would you like to interact with or access a science center? Select all that

apply” (N = 8) .
. . articipants

Ways teachers would like to interact Number  Percentage (%)
Access online resources 6 75
Access classroom materials and equipment 6 75
Attend in-person school excursion? 6 75
Attend in-person professional development/training 4 50
Attend online professional development/training 4 50
Access general science information 2 25
Access science educators 2 25

Note. aField trip

my excitement in seeing these things carries across
to others.

Teachers Who Had Not Interacted With a Science
Center

Ten teachers indicated they had not interacted with a
science center. Of these teachers, eight teachers indicated
they wanted to interact with a science center, and two
teachers indicated they did not want to interact with a
science center. All eight teachers who wanted to interact
with a science center indicated they faced barriers in
accessing these opportunities as outlined in Table 6.
Teachers in both metropolitan and regional schools
indicated location was a barrier to accessing science
centers.

For the eight teachers who indicated they would like
to interact with a science center in future, Table 7
indicates the ways they would like to interact.

DISCUSSION

This study investigated the professional growth
benefits science teachers’ experienced from interacting
with science centers. Science centers in this study were
defined to include out-of-school learning environments
that offered educational programs to teachers and/or
their students, including, but not limited to museum:s,
purpose-built science centers, aquariums, and zoos
(Friedman, 2010). This study was unique in that it
explored both primary (elementary) and secondary
teachers’ experiences interacting with a diversity of
science centers in a range of formal and informal ways
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including accompanying field trips and participating in
formal PD programs. Additionally, using Evans’ (2014)
framework for PD and McChesney and Aldridge’s
(2018) ITPD questionnaire, a research instrument was
developed and used that incorporated a range of areas
for investigating aspects of professional growth
including behavioral, attitudinal and intellectual
components.

Teachers’ Perceived Professional Growth

Prior studies into teachers’ experiences at science
centers have mainly focused on investigating a few
specific aspects of teacher professional growth (for
example see Aaron Price & Chiu, 2018; Duran et al., 2009;
Holliday et al., 2014a, 2014b; MacNabb et al., 2006;
McKinnon & Lamberts, 2014; Melber & Cox-Petersen,
2005; Murcia & Pepper, 2018; Pickering et al., 2012). The
current study confirms many of these prior findings and
brings together the range of benefits teachers may
experience through a single interaction with a science
center. In addition, teachers were specific about the
(intellectual) learning they had including learning new
contemporary science research and new knowledge of
science research methods and techniques (or refreshing
their knowledge of these); changing the science teaching
strategies (pedagogies) they used in teaching; as well as
refreshing science content and concepts. Through the
open questions, teachers also described that they learned
how to connect the science they were teaching in their
classroom with ‘real life” or “everyday’ science, a finding
also mentioned by Melber and Cox-Petersen (2005). This
suggests that some teachers view some of the science
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that they teach as being different or disconnected from
science outside their classroom.

The importance of positively influencing affective
components of science teachers’ professional growth in
addition to content and knowledge gains is emphasized
by van Aalderen-Smeets and Walma van der Molen
(2015) because it fosters teachers’ self-efficacy beliefs,
which in turn can support sustained changes in
classroom practice. Prior research into how participating
in PD through science centers affected teachers” attitudes
towards science has shown differing results (Aaron Price
& Chiu, 2018; Murcia & Pepper, 2018). In our study,
primary and secondary science teachers reported arange
of behavioral, attitudinal, and intellectual benefits to
their professional growth from their prior interactions
with science centers, regardless of whether they had a
formal or informal interaction with a science center.
More than 70% of teachers surveyed found the
interactions beneficial to their professional growth,
enjoyed their interactions, had learned new things and
felt more excited about teaching science. Additionally,
over 65% of teachers reported they felt more motivated
to teach science and over 45% of teachers felt more
capable of teaching science. Although the research
methods and instruments of our study and those of
Murcia and Pepper (2018) and Aaron Price and Chiu
(2018) differed and could explain some of the variation
in findings, our results highlight that science centers
have the potential to positively influence a range of
affective changes for science teachers as well as
facilitating intellectual benefits.

Changes to teachers’ classroom practices are often
one of the goals of teacher PD (Clarke & Hollingsworth,
2002). Through the survey, 70% of teachers indicated
they successfully apply what they had learned through
their interaction with the science center in their
classroom practice (Figure 1). This finding highlights the
impact of their science center interaction on the
behavioral aspects of teachers” professional growth, as
well as the translation of learning from their interaction
into their classrooms. Additionally, while outcomes for
teachers were the primary focus of this study, 74% of
teachers reported subsequent benefits for their students’
learning due to the teachers’ interaction with the science
center (see Figure 1). As benefits for students are
ultimately the goal of many PD activities, this finding
demonstrates the potential of teachers” interactions with
science centers to impact students.

Informal Teacher Learning Whilst Accompanying
Field Trips

Sharma (2016) determined that primary teachers
informally learned a range of new science content
knowledge when accompanying students on field trips
to science centers. The current study confirms these
findings and expands on them by identifying that when
accompanying a field trip to a science center, more than

half of both primary and secondary teachers learned a
range of new science information as well as experienced
a variety of affective benefits. These affective benefits
included feeling more motivated and excited to teach
science and feeling more excited about science in
general. In addition, more than half of the teachers in the
study also reported that they successfully apply what
they learned from the science center interaction in their
classroom practice, indicating behavioral professional
growth. Sharma’s (2016) study identified that teachers
learned through communicating with science center
staff, learning alongside students and observing their
own students. The current study also ascertained that
these were aspects teachers enjoyed when
accompanying their students on field trips.

In the current study, teachers clearly valued their
students’ experiences on field trips. For example, despite
the two open questions asking about the benefits that the
teachers themselves had experienced, 12 of the 18
teachers who provided at least one response to the open
questions described benefits they perceived their
students had experienced when their students interacted
with a science center. These benefits primarily focused
on affective outcomes for their students. The focus on
student outcomes was also seen in answers to the
questionnaire item investigating “What teachers enjoyed
about their interaction with a science center” (Table 4),
where all five of the open-text responses indicated that
the teachers enjoyed seeing their students participating
and their students’ reactions.

In response to the open question, two teachers
described how the science center environment allowed
them to interact with their students in a way that
subsequently meant they were able to strengthen their
relationships with their students. This finding echoed
previously reported findings highlighting a unique
feature of science centers, where teachers are able to
observe, interact with and learn alongside their own
students whilst the students are participating in science
learning experiences led by other science educators and
professionals (Luehmann & Markowitz, 2007; Sharma,
2016).

However, Sharma (2016) cautions promoting
teachers accompanying student field trips to science
centers as PD programs suggesting that expecting
teachers to learn on such trips would destroy the “non-
threating environment, where the [teacher’s] primary
focus is on their students” (2016, pp. 219-220) that
enables teachers to learn. Whilst the current study is
certainly not advocating that teachers should be
additionally saddled with their own learning goals when
accompanying school field trips to science centers,
acknowledging that there may be a diverse range of
professional growth opportunities and other benefits
available to teachers may allow for the increased
understanding and recognition of the important role of
science centers, allowing for an improved utilization of
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these resources. Future research could consider whether
there are benefits or drawbacks for teachers having an
awareness of the potential affordances of accompanying
students on field trips to science centers.

Barriers Teachers Faced

The eight teachers who had not interacted with a
science center, yet wanted to, identified multiple barriers
to their access. Whilst this is a small sample size and few
generalizations can be drawn for the larger science
teaching population, it is worth noting these reasons to
form a broader understanding of the challenges teachers
may face in accessing science centers. An unexpected
finding was that location was identified as a barrier for
teachers at metropolitan schools as well as regional
schools, despite many science centers being located in
metropolitan areas. All teachers who indicated that cost
was a barrier, also indicated that school staffing
requirements were a barrier and several teachers
indicated time was a barrier.

Limitations

A limitation in this study is the small sample size of
teachers that participated, and that this sample is not
representative of the broader Australian teaching
population (especially considering the vast majority of
respondents were from the state of Victoria). However,
whilst the results cannot be generalized to the entire
science teaching population in Australia the results do
allow for a foundational understanding of the range of
professional growth benefits that teachers have
experienced through their past interactions with science
centers to be developed, which expands on the
previously reported literature in this field. This allows
the study aim, of identifying the range of professional
growth benefits teachers may experience through their
interactions with science centers, to be achieved.
Subsequently, the results of this study are still able to
form an empirical justification for further research in this
field to be conducted to understand if there are different
groups of teachers that experience different professional
growth benefits. The results of the present study, and the
discussion would be useful for planning in situ,
observational studies as it provides evidence that
teachers can experience professional growth benefits
through a variety of interactions with science centers,
including through incidental learning. It also highlights
the potential and varied role of science centers in the
ongoing PD of science teachers.

Additionally, teachers self-reported their perceived
benefits and the benefits they perceived their students
had received, rather than using more objective methods
such as pre- and post-testing. Therefore, future research
in this field should be conducted in a way that is able to
capture the outcomes of teachers and students more
objectively, to complement this study. Notwithstanding
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these limitations, this study was able to achieve its
proposed outcome of identifying a range of professional
growth benefits teachers experience through their
interactions with science centers.

It should also be noted that due to the small sample
size, it is likely that not all benefits teachers experience
through their interactions with science centers have been
uncovered. Therefore, future research should consider
larger sample sizes and being mindful that further
professional growth benefits may be experienced by
teachers.

CONCLUSIONS

Our findings strengthen and expand on previously
published research on the benefits of science teachers
interacting with science centers. Our analysis
highlighted that teachers across primary and secondary
school sectors experience a range of professional growth
outcomes and other benefits from formal and informal
interactions with science centers, including incidental
benefits when accompanying students on field trips.
This is certainly not grounds for requiring teachers to
interact with science centers, nor is it suggesting that
teachers will always have benefits through interacting
with science centers. This study is however
recommending that science centers should be
considered as sites for potentially meeting a range of
teachers’ affective and cognitive professional growth
needs.

Teachers highly valued their experiences with these
science centers and the unique features science centers
offered, such as the ability to learn from other science
professionals and learn alongside their own students. It
is hoped staff in science centers are able to feel inspired
and motivated by these findings as it is evidence that
their programs and offerings have a broad-reaching
impact. Science centers may also be able to use the
outcomes of this study to consider which aspects of their
own programs might benefit teachers and to highlight
these features to teachers. From a research perspective,
further investigations into how science centers
contribute to benefits for teachers and the factors that
affect these are needed to better understand the role of
science centers in the complex and multi-faceted process
of ongoing professional growth for in-service science
teachers.

Ultimately, improving students’ learning in science is
the main goal of many PD programs. In this study, 74%
of teachers reported subsequent benefits for their
students’ learning due to the teachers” interaction with
the science center. Therefore, teachers” interactions with
science centers should not only be valued for the impact
they can have on teachers, but also for their potential
benefits for students.
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APPENDIX A

Appendix A presents the questionnaire that was used in the study. At the end of the questionnaire, Figure Al
depicts the logic details that were used in the online survey flow.

Survey: How Do Science Centers Contribute to Teachers’ Professional Growth?

Legend

[ ] survey logic and details - also see the diagram at the end of the survey for a flowchart of the survey logic
*compulsory questions

Section 1: Plain Language Statement and Consent (1 Question)

(Institute-approved) plain language statement

1.1 Consent: Do you voluntarily consent to participate in this questionnaire, with the understanding that the
purpose of this research is to investigate the role of science centers in influencing teachers’ professional growth
and that participation in this project is for research purposes only?*

In this research teachers’ professional growth refers to the wide range of changes that teachers experience throughout their
career such as changes to knowledge, skills, beliefs and motivation.

e [ consent

¢ I donot consent [skip to end of survey]

Section 2: Demographics and Employment Questions (7 Questions)

2.1 Are you teaching, or have you ever taught, science in a school in Australia*
e Yes
e No [skip to end of survey]
2.2 How many years have you been teaching? [text entry]
2.3 Select which sector of teaching you are trained in
e Primary
e Secondary
e Primary AND secondary
e Other (please specify) [text entry]
2.4 Which state/territory do you currently (or did you last) teach in?

e ACT
e NSW
e NT

e QLD
e SA

e TAS
o« WA
e VIC

2.5 Which type of location is your current (or last) school in?
e Metropolitan
e Regional
¢ Remote
o Other [text entry]
2.6 What is your gender?
e Woman
e Man
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¢ Non-binary
e Prefer not to disclose
o DPrefer to self describe [text entry]
2.7 Which science subjects have you taught? Select all that apply
e Primary science
® Years 7-10 general science
e Years 7-10 elective/specialty science
e Senior biology (years 11-12)
e Senior chemistry (years 11-12)
e Senior earth and/or environmental science (years 11-12)
e Senior physics (years 11-12)
¢ Senior psychology (years 11-12)
o Other (please specify) [text entry]

Section 3: Tertiary Education Questions (4 Questions)

3.1 Did you study a science teaching method (or any science disciplines) as part of your teaching qualification?

¢ Yes
e No
3.2 Have you undertaken any undergraduate science subjects? (i.e., outside of your teaching qualification)
e Yes
e No
[if 3.1 =yes]

3.3 Which science teaching method(s) did you study for your teaching qualification? Select all that apply
e 7-10 science
¢ General primary
¢ General primary with a primary science specialty
e Senior biology (year 11-12)
e Senior chemistry (year 11-12)
e Senior earth and/or environmental science (year 11-12)
e Senior physics (year 11-12)
e Senior psychology (year 11-12)
e Other (please specify) [text entry]
[if 3.2 = yes]
3.4 Which undergraduate science subject disciplines(s) did you study at university? Select all that apply
e Biology
o Chemistry
e Earth and/or environmental science
e Physics
e Psychology
o Other (please specify) [text entry]

Section 4: General Science Center Questions (5 Questions)

For this research, science centers include out-of-school science settings such as science museums, school-specific
science education centers, zoos, aquariums etc.

4.1 Have you interacted with a science center as part of your in-service teaching?*
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These interactions might include accompanying school excursions, attending Professional Development (PD), and accessing
online resources (such as lesson plans or videos) etc.

e Yes [skip to 4.5]
e No
4.2 Have you wanted to interact with a science center?
¢ Yes
e No [skip to end of survey]
4.3 What barrier(s) have you faced in being able to access a science center? Select all that apply
e Location
e Cost
e School staffing requirements
e School leadership approval
e Lack of time
e Other (please describe) [text entry]
4.4 Which ways would you like to interact with or access a science center? Select all that apply
e Access online resources (such as lesson plans or videos)
e Access classroom materials and equipment
e Attend in-person professional development/training
¢ Attend online professional development/training
¢ Attend in-person school excursion
e Access general science information
e Access science educators
e Other (please describe) [text entry]
[skip to end of survey]
4.5 How many in-person visits have you had to a science center over your teaching career?
o 1
e 25
e More than5

Section 5: Specific Science Center Interaction Questions (3 Questions)

For the following questions, choose one specific interaction you have had with a science center and answer all
the questions with respect to that interaction.

If you have had more than one interaction with a science center, choose which interaction you found most beneficial to
yourself and answer the questions thinking about that particular experience.

5.1 Which type of science center did your interaction take place at?
e School-group specific science center (i.e., not generally publicly accessible
¢ Science museum
¢ Aquarium
e Zoo
o Other (please specify) [text entry]
5.2 What was the main activity you participated in during this interaction?
e Accompanied a school excursion
o Attended a face-to-face PD
e Attended an online PD
e Accessed online resources (e.g. lesson resources, science newsletter, videos)

o Other (please specify) [text entry]

18 / 21



EURASIA | Math Sci Tech Ed, 2026, 22(9), em2897

5.3 Which of the following best describes your main reason for participating in this interaction?
¢ [ wanted to participate in it/ initiated it
¢ Ivolunteered to participate
¢ I wasrequired to participate

o Other (please specify) [text entry]

Section 6: Adapted ITPDQ Questions (11 Questions)

For the specific interaction you had with a science center, select how much you agree or disagree with the
following statements:

[Likert-type responses: strongly disagree, disagree, neutral, agree, strongly agree]

6.1 1 have positive memories of this interaction.

6.2 I enjoyed this interaction.

6.3 This interaction has been beneficial to my professional growth as a teacher.

6.4 Participating in this kind of interaction is useful for my professional growth as a teacher.
6.5 As a result of this interaction, I know more than I did before.

6.6 I have learned new things from this interaction.

6.7 In my classroom practice, I apply what I learned from this interaction.

6.8 I successfully apply what I learned from this interaction in my classroom practice.
6.9 As a result of my interaction, my students’ learning has improved.

6.10 My students have benefited from me participating in this interaction.

6.11 My colleagues have benefited from me participating in this interaction.

Section 7: Additional Likert-Type Questions (8 Questions)

For the specific interaction you had with a science center, select how much you agree or disagree with the
following statements:

[Likert-type responses: strongly disagree, disagree, neutral, agree, strongly agree]

7.1 This interaction has been beneficial to the science knowledge I use in my teaching.

7.2 This interaction has been beneficial to the science teaching strategies (pedagogies) I use in my teaching.
7.3 This interaction has been beneficial to my general knowledge about science.

7.4 1 felt more excited about science in general after this interaction.

7.5 1 felt more excited about teaching science after this interaction.

7.6 1 felt more capable to teach science after this interaction.

7.7 1 felt more motivated to teach science after this interaction.

7.8 1 felt less confident to teach science after this interaction.

Section 8: Further Details Questions (4 Questions)

8.1 What did you enjoy about your interaction with the science center? Select all that apply
o Connecting with other science teachers
o Connecting with other science professionals
¢ Learning new information or skills
o Learning alongside students
o Listening to other science professionals
o Exploring exhibits
e Participating in learning activities or experiments myself
o Other (please specify) [text entry]
8.2 What science knowledge and/or methods did you learn from this interaction? Select all that apply

¢ Learned about some new contemporary science research

19 / 21



Nelson et al. / Science teachers’ professional growth benefits from formal and informal interactions with science centers

¢ Refreshed my memory of science content/concepts

e Learned about new science research methods/techniques

¢ Refreshed my memory of science research methods/techniques
o Other (please specify) [text entry]

8.3 Have you experienced any other benefits from this interaction with a science center that you would like to
describe?

You can include benefits related to yourself, your students, your colleagues or your broader school community.
[text entry]

8.4 Have you experienced any other benefits from a different interaction with a science center that you would
like to describe?

You can include benefits related to yourself, your students, your colleagues or your broader school community.
[text entry]

Closure and invitation for interview participation

[end of survey]

Survey Logic

I | da nat consent
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Figure Al. Survey logic diagram (the authors” own work)

20/ 21



EURASIA | Math Sci Tech Ed, 2026, 22(9), em2897

APPENDIX B

Table B1. Example coding for responses to the open questions

Code

Description of code

Example of responses for this code

Teacher reaction Participants mention their feelings, for example,

Teacher learning

Practice
outcomes

Student
outcomes

Colleague
outcomes
Networking

Teachers’

relationships
with students

Not related

their attitudes, values and level of excitement.

Participants describe various types of knowledge
teachers need to be able to teach. This includes
knowledge about science as well as knowledge
about teaching strategies.

The benefits of this excursion for me were that I
enjoyed resparking my own love of learning new
things and science. And sharing this with
students.

Learnt techniques to make science more relatable
to students

Participants refer to changes in how they go about Involvement in special events such as Science
teaching (including how they prepare to teach and Week. Re-designing linked curriculum such as

their classroom practice)

Participants refer to benefits (any) for students

Participants refer to benefits (any) for colleagues

Participants mention networking, collaborating or
connecting with other people or organizations
Participants describe changes to their
relationship(s) with their students

Participants mention something that is unrelated
to benefits of interacting with science centers.

Social Studies and English to be more inquiry-
based and science focused.

It is great to have students out of the classroom to
witness real life experience of concepts learnt in
the classroom.

My colleagues ... benefited as the experience was
‘fun’.

Connection to science industry and science
professionals

Having the opportunity to interact with students
in an informal setting (as the teacher but not doing
the teaching)- this allowed more time to be spent
in conversation with students to determine their
understanding of the scientific content and build
relationships with them

I never knew it existed before I went there

https://www.ejmste.com
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