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The aim of the study is to examine the development of pre-service science
teachers within the course about the out-of-school learning. In this study, the
effects of the implementations in the course on the perceptions of the pre-
service science teachers about the relevant subject and their self-efficacy in
organizing teaching activities in these environments were evaluated. The
study was carried out employing an action research design. The study group
consisted of 36 pre-service science teachers in The Department of Science
Education at the Faculty of Education at a state university in Turkey during
the 2019-2020 academic year. Data collection tools were "The Form of Pre-
service Science Teachers’ Opinion on OSL”, “Self-Efficacy Belief Scale for
Planning and Organizing Educational Trips to Out of School Settings"
developed by Bozdogan (2016), “Informal Learning Environments Scale"
developed by Adiyaman (2019), and “Experience Determination Form”
adapted by Aslan (2015). The data collection tools were used as a pre-test
on the first week of the course and as a post-test on the fifteenth week of the
same course. The qualitative data elicited from the open-ended questions and
the "Experience Determination Form" were subjected to the content analysis
method. The quantitative data obtained from the “Self-Efficacy Belief Scale
for Organizing Educational Trips to Out-0f-School Environments” and
“Informal Learning Environments Scale” were analysed using the SPSS
25.0 package program. The dependent t-test was used to compare the scores
of the pre-tests and post-tests. The results showed that the applications made
within the course significantly affect the opinions of pre-service science
teachers about out-of-school learning and their self-efficacy in organizing
educational activities in out-of-school learning environments.
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Introduction

According to the changing and developing understanding of education, it is seen that it
is not sufficient to carry out the teaching-learning activities of the course contents in the
curriculum only in the classroom environment. It is emphasized that the importance of out-of-
school learning (OSL) activities has increased significantly in science lessons that are
intertwined with daily life (Karademir, 2013). OSL activities, which are accepted as
complementary to formal education today, define as education used depending on the
curriculum of the fields and institutions outside the school structure and within the scope of the
time spent at the school (Ertas, Sen & Parmaksizoglu, 2011). Sport centers, zoos, botanical
parks, aquariums, national parks and areas, forested lands, museums, libraries, open-air
laboratories, camps, factories also many other social areas that we cannot count are described
as out-of-school learning environments (OSLEs) (Bozdogan, 2015; Hannu, 1993). Teaching
activities carried out in OSLEs support and enrich the educational activities at school (Okur-
Berberoglu & Uygun, 2013; Bozdogan, 2015; Gerber, Marek & Cavallo, 2001). When the
studies are examined, the positive contributions of the educational activities carried out in
OSLEs on students can be listed, as shown in Figure 1.

In the science lessons, one of the OSL activities that have many positive contributions for
individuals, as in Figure 1; it is stated that it can be used to associate the lesson with daily life,
to make the lesson fun, and to provide permanent learning (Batman, 2020; Bozdogan & Kavci,
2016). While such positive contributions of out-of-school learning activities are emphasized in
the literature; it is obvious that teachers should include such activities in the teaching process.
For these teaching, activities to reach their goals, the planning, implementation, and evaluation
stages require precision (Bolat & Koéroglu, 2020; Bozdogan, 2016; Ertas, Sen & Parmaksizoglu,
2011). In the studies in the literature, it has been emphasized that well-planned and well-related
OSL activities that are closely associated with the school curriculum will yield positive results
(Bowker & Tearle, 2007). Teachers play an important role in successfully executing teaching
activities in OSLEs. Therefore, teachers' willingness, responsibilities, and sensitivity in the
process of organizing the trip should be at the maximum level, and at the same time, they should
strive for a successful trip (Bozdogan, 2016; Kete & Horasan, 2013).
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+Provide new, original, diverse and interactive experiences (Behrendt,
2014),

* Generating new ideas (Kisiel, 2005),

*Provide the opportunity for individuals to test their experiences
individually (Behrendt, 2014),

« Assisting individuals with individualized learning practices based on
their interests, prior knowledge, and experiences (Behrendt, 2014),
*Increasing the academic achievement of individuals (Bozdogan,
2007; Bozdogan & Kavel, 2016; Clarke-Vivier & Lee, 2018;
Richmond, Sibthorp, Gookin, Annarella & Ferri, 2018; Sturm &
Bogner, 2010; Sentiirk & Ozdemir, 2014; Tiirkmen, 2018; Yavuz,

2012),

»Understanding scientific concepts (Rennie, 2014),

*Understanding the nature of science (Bell, Blair, Crawford &
Lederman, 2003; Metin, 2020),

*Increase knowledge and motivation (Bozdogan & Yalgin, 2006;
Karademir, 2013; Metin, 2020; Tatar & Bagriyanik, 2012; Tiirkmen,
2018),

+ Obtaining permanent knowledge on the subject (Anderson &
Pisticelli, 2002; Bakioglu & Karamustafaoglu, 2020; Balkan-Kiyic1
& Atabek-Yigit, 2010; Bostan-Sarioglan & Kiiciikézer, 2017;

Positive Bozdogan & Yalgm, 2006; Falk ve Dierking, 1997; James &
contributions Williams, 2017; Lakin, 2006; Okur-Berberoglu, Gider, Sezer &
fed tional Yalgin-Ozdilek, 2013; Tatar & Bagriyanik, 2012; Tiirkmen, 2010),
izl el *Ensuring that subjects are associated with daily life (Aslan, 2019;

aC_tIVItIeS_ Ertas, Sen & Parmaksizoglu, 2011; Richmond et al., 2018),
carried out in «Developing students' cognitive, affective and psychomotor skills

OSLEs (Okur-Berberoglu & Uygun, 2013; Dewitt & Storksdieck, 2008;

Giiler, 2011; Lindemann-Matthies & Knecht, 2011; Miglietta,
Belmonte & Boero, 2008; Miller, 2008; Tatar & Bagriyanik, 2012),

+Environmental awareness (Okur-Berberoglu & Uygun, 2013; Cavus,
Umdu-Topsakal & Oztuna-Kaplan, 2013; Okur-Berberoglu et al.,

2013; Yardmmci, 2009),

*Providing career awareness in individuals (Falk & Dierking, 1997),

«Enabling individuals to learn by doing and experiencing (Bakioglu
& Karamustafaoglu, 2020; Tiirkmen, 2010),

eIncrease the interest of individuals for science (Karppinen, 2012;
Kisiel, 2005),

+Creating a tendency to critical thinking in individuals (Kilig & Sen,
2014),

+ Determining the creativity of individuals (Kirkby, 1989),

« Support the formal learning (Gerber, Marek & Cavallo, 2001; Metin,
2020; Randler, Baumgartner, Eisele & Kienzle, 2007; Yavuz, 2012;
Yildirim, 2020),

*Changing students' attitudes towards science teaching in a positive
way (Bozdogan & Yal¢in, 2006; Metin, 2020; Wulf, Mayhew &
Finkelstein, 2010),

« Reading, writing, language learning (Vaughan, 2020).

Figure 1. The positive contributions of educational activities carried out in OSLES

A significant part of the studies accumulated within the related literature of Turkey on OSLEs
aims to organize teaching activities in these environments and to evaluate the variables for
students participating in these activities (for example, Bozdogan, 2007; Tortop & Ozek, 2013).
In the related literature, there are studies conducted with students, science teacher candidates,
and teachers for OSLEs. In the study conducted by Balkan-Kiyict and Atabek-Yigit (2010), it
was concluded that the teacher candidates realized meaningful and permanent learning after the
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technical visit to the power plant within the scope of the "wind energy" topic in the "Energy
and Environment" lesson. Mertoglu (2019) also stated that as a result of the OSL activities, pre-
service teachers realized new and permanent learning in many subjects related to science,
especially in physics. In their study, Ocak and Korkmaz (2018) examined the views of teachers
about OSLEs. According to the teachers in this study, OSLEs allow students to learn by doing-
experiencing and permanent learning, concretizing abstract information, and contributing
positively to students' development. In their studies, Bostan-Sarioglan and Kii¢iikdzer (2017)
and Kubat (2018) sought the opinions of pre-service science teachers about out-of-school
learning environments, the activities to be organized in these environments, and the
contribution of these activities to the teaching process. In the statements of the pre-service
science teachers; it was mentioned in these studies that they listed only a few out-of-school
learning environments and talked about the advantages and disadvantages of the use of out-of-
school learning in the teaching process. Similarly, the study conducted by Batman (2020) that
examines physics teachers' views about OSLEs and the positive contribution of activities in
these environments were found and commented that these activities would effectively facilitate
and make learning permanent. In Aslan and Demircioglu's (2019) study, chemistry teachers
stated that OSLEs are suitable for teaching chemistry. These environments enable students to
learn by doing and experiencing, to recognize the connection between subject and daily life,
and to encourage lifelong learning.

The Ministry of National Education published "Out of School Learning Environments
Guidebook™ based on provinces in 2019. It stated that OSL activities should be implemented at
all levels, from pre-school to high school, starting from the 2019-2020 academic year.
Considering this situation, a teacher is expected to have the competencies to prepare, plan and
organize learning activities in OSLEs. On the other hand, the studies in the literature show that
teachers have a positive view of the organization of teaching activities in out-of-school learning
environments, but mostly they do not prefer to use these environments during teaching activities
(Carrier, 2009; Ci¢ek & Sarag, 2017; Tatar & Bagriyanik, 2012). As the reasons for this
situation, many studies in the literature mention the difficulties experienced by teachers. Cigek
and Sara¢ (2017), Giiler (2009) and Fiiz (2018) stated in their studies that teachers do not have
enough information about the field trips. As a result, it is believed that pre-service science
teachers should be assisted in gaining knowledge, awareness, and a positive perspective on
OSLEs. Bozdogan (2016), on the other hand, stated in his study that pre-service teachers do not
have the self-efficacy belief of organizing trips outside of school for educational purposes, and
they are worried. On the contrary, teachers emphasized that it is challenging to plan OSL
activities (Carrier, Tugurian & Thomson, 2013). However, Thomas (2010) said that teachers
are insufficient in guiding before and during the trip. In addition, it has been determined that
teachers see the intensity of bureaucratic procedures, responsibility, time, and cost as problems
(Bozdogan, 2008; Cigcek & Sarag, 2017; Dillon et al., 2006; Kisiel, 2005; Tatar & Bagriyanik,
2012).

Based on these studies, it is thought that there is a need for studies on OSLEs on teacher
education. In fact, the related studies show that preservice teachers should gain experience in
the use of OSLEs in teaching activities. Furthermore, experiencing the design of teaching
activities for OSLEs will increase their self-confidence and encourage them to carry out
teaching activities in these environments. The lack of results emphasizing the changes
experienced by pre-service science teachers in the teaching process related to out-of-school
learning in the studies mentioned above is the reason for this study. In addition to this thought,
as Bostan-Sarioglan and Kiigiikdzer (2017) stated in their study, pre-service teachers should
examine the sample applications related to out-of-school learning environments. It is believed
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that determining the experiences of pre-service teachers after a learning process designed with
the content of out-of-school learning environments will shed light on researchers in terms of
teacher education. Accordingly, the study is to investigate the impact of implementations
developed within the framework of the course on the views of pre-service science teachers
about OSL and their self-efficacy to organize teaching activities in these environments. The
research question is: “How effective are the implementations produced within the context of
the course on pre-service science teachers' opinions about out-of-school learning and their self-
efficacy to arrange teaching activities in these environments on their self-efficacy to organize
teaching activities in these environments?” is already filled out. Answers to the sub-problems
listed below were sought within the context of this problem situation.

RQL. What is the effect of the implementations within the framework of the course on the
opinions of pre-service science teachers about out-of-school learning?

RQ2. What is the effect of the implementations within the framework of the course on the self-
efficacy of pre-service science teachers to organize teaching activities in out-of-school learning
environments?

Method

This study was carried out within the framework of action research. According to
Yildirim and Simsek (2013, p.333), action research is the process of collecting and analysing
data in a planned manner to understand the problems found in the practice or the problem in
the middle, prepared by a practitioner working in organizations himself or with a researcher,
and to solve these problems. In action research, the problem is defined, solutions are sought,
solutions are applied, evaluations are made, solutions are developed, and the best solution is
sought (Biiyiikoztirk, Kilig-Cakmak, Akgiin, Karadeniz, & Demirel, 2011, p.18).
Opportunities for action research participants to develop analytical thinking skills about their
own practices, to ensure that they are open to new ideas and changes in education, to develop
their decision-making and awareness skills, to make them look critically at teaching, to
determine which methods are more appropriate, to gain knowledge and skills in research
methods and practices (Pine, 2009). For this reason, in this study, a teaching process was
designed (Figure-2) and the effectiveness of this designed process was tested so that pre-service
science teachers could gain experience in out-of-school learning and teaching activities
organized in these environments.

Study Group

The study group was consisted of 38 pre-service science teachers (PSTSs) in their last
year of the department of science education in the education faculty of a state university and
taking the course related to out of school learning. Two PSTs, however, were excluded from
the study group due to difficulties in participating in the implementation process. The remaining
36 PSTs (30 females, 6 males, and aged 21-23) were determined as the study group.

Data Collection Tools
The following data collection tools were used, within the scope of the study.

1) The Form of Pre-service Science Teachers’ Opinion on OSL (PST-OOSL): This form
contains four open-ended questions to evaluate PSTs' awareness of OSL and the applied
teaching process. Related studies in the literature were reviewed while preparing the questions
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in this form. In addition, at the beginning of this form, there are demographic questions about
PSTs' age, and gender. The open-ended questions in the PST-OOSL are presented:

A. What is out-of-school learning? Please explain.

B. Have you ever taken a trip to an environment that can be used as an out-of-school
learning environment? If your answer is yes, please briefly explain the content of this trip(s).

C. Give examples about out-of-school learning environments that can be utilized during
educational activities.

D. Do you think you can benefit from out-of-school learning environments during
educational activities? Please explain the reasons.

2) Experience Determination Form (EDF): This form, developed by Wishart and Triggs (2010)
and adapted by Aslan (2015), has 17 positive (interactive, teamwork, social, etc.) and 11
negative (confusing, unnecessary, difficult, etc.) words which are thought to reflect participant
experiences about the activities and environment. PSTs were asked to circle the 5 words that
best reflected their experiences and then explain in detail why they chose these words under the
table. With this, it was ensured that the opinions of all PSTs on OSL were taken in a short time.
In addition, it was used in the study to reveal the experiences of PSTs.

3) The Informal Learning Environments Scale (ILES): The five-point Likert-type scale
developed by Adiyaman (2019) has a single factor and 10 items (for example; “With my trips
to museums, | better understand the world I live in by seeing, hearing and touching” and
“Through my visits (zoos, water parks, botanical gardens, national parks, nature centers, etc.),
I learn about many species of living things that I have never seen before”). The Cronbach Alpha
reliability coefficient of the scale was found to be 0.96. After confirmatory factor analysis
(x?/sd=2.601, RMSEA=0.071, SRMR=0.0409, GFI=0.960, AGFI=0.915, CFI=0.969,
NFI=0.951), it was decided that the scale was applicable. It was used to reveal the PSTs'
perspectives on OSL before and after the relevant application.

4) Self-Efficacy Belief Scale for Planning and Organizing Educational Trips to Out of School
Settings (SEBS-POET-OSL): The five-point Likert-type scale developed by Bozdogan (2016),
consisting of five factors and 30 items. The scale's Cronbach Alpha reliability coefficient was
found to be 0.93. It was used in the study to reveal PSTs' self-efficacy beliefs before and after
the application.

Implementation Process

The study was conducted with 36 senior PSTs who enrolled in the course during the
spring term of the 2019-2020 academic year, face-to-face for the first four weeks, and distance
education for the following 10 weeks. The implementation process took 14 weeks in total, and
the content of the study and the course are explained in Figure 2.
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« Information meeting about the study
« Sharing course content
+ Pre-test of data collection tools

»What is out-of-school learning (OSL)?
* The importance of OSL
» The positive and negative aspects of the use of OSL activities in the teaching process

« Examination of out-of-school learning environments (OSLEs) (Museum, historical and cultural places,
art center) and the studies carried out in these environments

« Visited for the virtual tour of museum and historical place

« Examination of OSLEs (Research centre, science centre, planetarium, technopark) and studies carried
out in these environments

« Visited for the virtual tour of science center

« Examination of OSLEs (University, various educational institutions, library) and the studies carried out
in these environments

« Examination of OSLEs (National, thematic, parks and gardens, power plants, sports fields) and the
studies carried out in these environments

« Visited for the virtual tour of zoo and power plant station

« Examination of OSLEs (organizations in various fields such as health, industry) and the studies carried
out in these environments

« Visited for the virtual tour of factory

« Activities to be done in OSLEs
* Review sample activities

« Evaluation of activities in OSLEs
» Review sample evaluation activities

* Preparing a trip plan for OSL activities
* Review sample trip plans

* Preparing a trip plan for OSL activities
* Review sample trip plans
* Answering the questions of PSTs about the subject by the researchers and giving feedback

« Preparation of course plans for OSL activities
* Review sample course plans

« Preparation of course plans for OSL activities
* Review sample course plans
« Answering the questions of the PSTs about the subject by the researchers and giving feedback

« Post-tests of data collection tools
« Evaluation of the course by PSTs

CECECCCCECCCECcC«

Figure 2. The course contents
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In the course, the OSL concept and OSLEs were introduced in the first seven weeks, and the
studies carried out in these environments were examined. In seven weeks following the eighth
week, which is the midterm week, the learning activities to be carried out in OSLEs and the
methods for evaluating these activities are explained. In addition, the processes of preparing
trip and course plans for OSLEs were discussed, and the examples of trip and course plans
prepared for OSL activities were examined. Besides, because of the pandemic, the virtual tours
for OSLEs were used in the course for becoming an example for pre-service science teachers
and in these virtual tours, what kind of activities can be planned was discussed. Finally, the
researchers provided feedback on the trip and course plans prepared by the PSTs (Figure 2).

Data Analysis

The data from the scales were analysed using statistical analysis methods, whereas the
data from other data collection tools were analysed by descriptive analysis. The descriptive
analysis, on the other hand, was used to analyse the data from the PST-OOSL and the EDF.
The answers given to the PST-OOSL’s questions were coded and gathered under common
themes. Two researchers first made the analysis, and the analysis was finalized after being
checked by another researcher. The percentage of agreement between researchers was
calculated with Miles and Huberman (1994)'s the percentage of agreement formula (Percent of
agreement = [Agreement/Disagreement+Agreement]*100) to determine the study's reliability.
This value was determined as 0.92. In the analysis of the data from the EDF, a table of frequency
and percentage values was created for each word selected by the PSTs. At the same time,
examples of different PSTs' expressions explaining the reasons for choosing these words are
presented.

The data from the SEBS-POET-OSL and the ILES were analysed using the SPSS 25.0 package
program. The data were first subjected to normality and variance homogeneity tests. Within the
framework of the results of these tests, the dependent t-test was then used to compare the scores
of the pre-test and post-test.

To increase the validity of the analysis, examples from the PSTs' statements were used to
present the findings. The PSTs were given the codes PST1, PST2, PST3, ..., PST36 while
presenting these statements. During this coding, pre-test/post-test applications were also taken
into account as a data source. The letters' pr' for the pre-test and 'po’ for the post-test were added
in front of the codes (for example, prPST1: pre-test/pre-service science teacher 1 and poPST1.:
post-test/pre-service science teacher 1).

Results

The results of the study are presented under this title within the framework of the data
collection tools.

Results from The Form of Pre-service Science Teachers’ Opinion on OSL

The PSTs’ answers to the questions in the PST-OOSL in the pre and post-tests were
analysed based on questions and summarized in appropriate tables. The definitions of the PSTs
regarding the concept of OSL, which is the first question of the PST-OOSL, are presented in
Table 1.
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Table 1. The PSTs’ definitions of OSL

Themes Codes Pre-test Post-Test
The environments The learning environment we create outside of school 15 19

which ‘are outside of Anywhere outside of school 15

school

Unplanned and unscheduled learning environment

Content of learning outside of school 3

activities Planned and programmed learning environment 17
outside of school

Visited places The places we travel 3

It is seen in Table 1 that the PSTs explained OSL under three themes and four codes in the pre-
test. The PSTs generally defined OSL as "the learning environment we create outside of school"
and "any place outside of school". Sample expressions from the PSTs’ explanations are
presented below.

“Providing more effective and more permanent education by doing out-of-school learning in
places where it is possible to see the places mentioned in the curriculum (prPST29- The
learning environment we create outside of school)”

“A more unplanned and unscheduled teaching environment outside the school (prPST3-
Unplanned and unscheduled learning environment outside of school)”

“Organizing trips to places such as museums and factories outside of school (prPSTS- The
places we travel)”

“Any imaginable environment outside the school roof (prPST12- Anywhere outside of school)”

It is seen that PSTs defined the concept of OSL under two themes and two codes in the post-
test (Table 1). While the majority of the PSTs define OSL as learning environments that we
create outside of school, the rest of the pre-service science teachers described it as a planned
and programmed learning environment outside the school. An example of this definition can
be given as the expression "Ensuring that students learn by living, experiencing or observing
within the framework of a plan and program in out-of-school environments to support
permanent and more effective learning (poPST2)".

The second question in the PST-OOSL; “Have you ever taken a trip to an environment that can
be used as an out-of-school learning environment? If your answer is yes, please briefly explain
the content of this trip(s)” were asked to the PSTs. The PSTs who answered ‘Yes’ and visited
OSLEs were presented in Table 2.

v‘nﬂ%‘
@X Participatory Educational Research (PER)

-430-



Table 2. OSLEs visited by PSTs

Participatory Educational Research (PER), 9 (4);422-444, 1 July 2022

f
OSLEs For instructive For individual purposes
purposes
Museums Museum 16
Science and research Planetarium 4
centers Science Center 2
Historical And Cultural Historical Place 7
Places
Libraries Library 1
. . Factory 2
Industrial Establishments Recycling Facility 1
National and Thematic ZOO. 10
Park and Gardens National Park 2
Camp 1
Various Institutions and Cinema 2
Organizations
Various Educational Public Education Center 1
Organizations Schoolyard 1

Table 2 shows that the PSTs frequently had trips to museums (f=16), zoos (f=10), historical
places (f=7) and planetariums (f=4) for individual purposes. Three PSTs visited these
environments for instructive purposes. According to the twelve PSTs in the study group (PSTS,
PST13, PST20, PST22, PST23, PST25, PST26, PST28, PST30, PST33, PST35, PST36), they
had never been in an OSLE in their trips before. The examples provided by the PSTs to the
OSLEs that can be used during the educational activities in the PST-OOSL are summarized in

Table 3.
Table 3. Examples provided by PSTs to OSLEs
Themes OSLEs Pre-test Post-Test
Museums Museum 25 33
. Science Center 9 21
Science and research centers .
Planetarium 9 18
Art centers Ar_t Center - 10
Science Exhibits 1
Technoparks Technopark 10
Historical And Cultural Places Historical And Cultural Place 2 10
Libraries Library 10
Natural Protected Area and Ruins Natural Protected Area and Ruin 13
Industrial Establishment 3 17
Industrial Establishments Factory 4 18
Mill 1
Universities University 5
Z00 15 15
Botanical Park/Garden 3 12
. . Aquarium 1 8
g:::joennasl and Thematic Park and National Park 9
Theme Park (Skateboard Park, 3
Funfair)
Nature 1
. N o Non-Governmental Organizations
Various Institutions and Organizations (AFAD) 2
Healthcare Organizations Hospital 3
HEPP and Power Plants Power Plant 1 12
Sports Areas Stadium 1
Various Educational Organizations Public Education Centers 4

o
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Courses
Schoolyard
Seminar
Home

Others Social Clubs
Street

P b~ WwkFkENDN

It has been determined that the examples provided by the PSTs to the OSLEs that can be
benefited during the educational activities are categorized into sixteen themes. In the pre-test,
the PSTs frequently expressed the museum (f=25), zoo (f=15), a planetarium (f=9), and science
center (f=9) as an OSLE. The examples provided by the PSTs to the OSLEs that can be used
during their educational activities are frequently museum (f=33), science center (f=21), factory
(f=18), a planetarium (f=18), industrial/industrial establishment. (f=17), zoo (f=15), natural
protected area and ruins (f=13), botanical garden (f=12), power plants (f=12), art center (f=10),
historical and cultural places (f=10), library (f=10) and technopark (f=10) in post-test. The last
question in the PST-OOSL; “Do you think you can benefit from out-of-school learning
environments during educational activities? Explain the reasons” were asked. The PSTs’
reasons for using OSLEs are summarized in Table 4.

Table 4. PSTs' reasons for using OSLEs

Themes Codes Pre-test Post-Test
Allows learning by doing 14 19
Contributi i Provides permanence of knowledge 11 22
ontributing ©  Relates learning to daily life 9 14
learning/learning . L :
Active learning is provided 1 5
process - . - . .
Provides an interactive learning environment 1
Supports formal education 6
Provides a better understanding of topics 7 16
Supportin subiect- Embodies the abstract concepts 2 13
cgrﬁ)fe tltegachin ub) Reinforces the topic 2 2
P g Learn a variety of information 2
Offers rich content 3
Have fun/learn with pleasure 4 12
Supporting  affective  Grabs students' attention 2 6
features Motivates the student 2 5
Encourages learning/Increases desire to learn 2
Contributi i Supports them to be science literate 3
ontributing o They can learn many gains in the same process. 2
outcomes of learning . X T . .
Establishes interdisciplinary relationships 1
process X -
Increases academic achievement 1
Accessing information  Gets first-hand knowledge 1
and  supporting  this Supports the student to construct their knowledge 1
process
Develops science process skills 2
. . . Improves observation ability 1
(Ijjii;/:rlgr?t”f]igel d;skllls n Improves social skills 1
Contributes to creative thinking 1
Gains critical thinking skills 1

The PSTs’ reasons for using OSLEs during their educational activities categorized under the
six themes. In the pre-test, the codes under the themes of contributing to learning/learning
process, supporting subject-concept teaching, and supporting affective features were mentioned
by PSTs. Learning by doing (f=14), because it ensures the permanence of knowledge (f=11),
because it helps students relate what they know to daily life (f=9) and what is taught in these
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environments in pre-test. It was found that they preferred it (f=7) because it provided a better
understanding of the subjects (Table 4). The examples of PSTs' explanations are presented
below.

"We can definitely benefit from these. For example, students can be taken to the planetarium
whilst teaching astronomical terms. Thus, it is ensured that many abstract concepts are
concretized (prPST10- Embodies the abstract concepts)”

"Yeah. ... For example, I can take advantage of the classification of living things by organizing
trips to the zoo or botanical parks with the students to reinforce the subject (prPST12-Allows
learning by doing)"

In the post-test, the codes are categorized under the six themes. Because the PSTs ensure the
permanence of knowledge during the execution of teaching activities (f=22), provide learning
by doing (f=19), enable students to understand the subjects better (f=16), associate what they
learn with daily life (f=14), provide concretization of the subjects. (f=13) and because they
learned with fun/taste (f=12) that they wanted to use it (Table 4) in post-test. The examples of
PSTs' explanations are presented below.

"Yeah. In fact, out-of-school learning environments support the subject we teach at school. For
example, while I was teaching the Solar system and beyond unit, | would have made the subject
more attractive by integrating it with a planetarium trip during the exploration phase of the
lesson (poPST1- Grabs students' attention- Supports formal education)”

"Yes, | think I will benefit from it as | believe it will help students learn science subjects
permanently. For example, in grade 5, | might take my students to the zoo to classify living
things. ... I will encourage students to become science literate by introducing them to objects.
... (poPST19- Provides permanence of knowledge- Encourages learning/Increases desire to
learn)”

"I think | can benefit. For example, | think that | will provide more permanent and easy-to-
learn learning by taking students to a soap factory or factories where chemicals such as bleach
and detergent are produced, getting ideas about the cleaning materials that students use in
daily life, making concrete observations and examining them. ... I try to ensure that the student
develops his/her observation ability, grows as a social individual, strengthens his/her
communication skills, and learns from his/her own experiences (poPST26-Relates learning to
daily life - Have fun/learn with pleasure)".

Results from the Experience Determination Form

The words chosen by the PSTs in the EDF are presented in Table 5.
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Table 5. Words chosen by the PSTs in the EDF

Words Pre-test Post-test
Entertaining 26 34
Instructive 22 29
Social 19 22
Interactive 18 22
Experience 16 18
Motivating 15 26
Enjoyable 14 23
Beneficial 10 13
Creative 9 27
Different 8 11
Various 8 7
Interesting 6 4
Teamwork 5 4
Explanatory 2 15
Easy 2

Amazing 1

Tough 8
Complicated 4

In the pre-test, the PSTs who responded to the EDF were often entertaining (f=26), instructive
(f=22), social (f=19), interactive (f=18), experience (f=16), motivating (f=15), enjoyable (f=14)
and beneficial (f=10), expressing their expectations for OSL activities. Sample expressions of
the PSTs ' expectations about the course are presented below.

"I will learn that the excursions are diverse (e.g., museums, science centers). I think that we
will discuss the stages of the trips interactively in the classroom. | believe that all of these
activities we do will be important experiences for our future life (entertaining, instructive,
experience, diverse, interactive, prPST10)"

"Because it is an out-of-school activity, it is an experience that includes teamwork through
interaction with our friends. At the same time, students will be motivated, and their success will
increase with the trips (teamwork, motivating, experience, useful, interactive, prPST15)"

In the post-test, the PSTs were often entertaining (f=34), instructive (f=29), creative (f=27),
motivating (f=26), enjoyable (f=23), social (f=22), interactive. (f=22), experience (f=18),
explanatory (f=15), beneficial (f=13) and different (f=11) words as the words that best express
their experiences. Sample statements from the PSTs' experiences with the course are presented
below.

"While preparing my travel plans, | discovered places | did not know and had fun. While
describing an outcome in an out-of-school learning environment, students can be even more
motivated by interacting there one-on-one, and we can witness many creative ideas at that time.
Going to an environment that students have never seen before will make that environment more
interesting and will motivate the student's sense of curiosity more (entertaining, interesting,
creative, motivating, interactive, poPST1)"

"It is different because apart from the usual classroom lessons, it makes education fun by
making it fun. It is social because it enables learning and discovering, communicating with
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people, and exchanging views during the trip. It's fun because it's always more fun to learn by
doing and experiencing new places and information. It is instructive because it allows us to
gain permanent knowledge by seeing and interpreting the subject acquisitions, we see at school
without realizing it outside of school. Experience because the information learned by doing
takes place in permanent memory and records the information without being aware. It enables
us to gain experiences that will be used in life in the future (different, social, entertaining,
instructive, experience, poPST29)"

Results from the Informal Learning Environments Scale

The pre and post-tests’ scores of the PSTs from ILES were analysed with the dependent t-test.
The results from this analysis are presented in Table 6.

Table 6. Dependent t-test analysis results of the data from the ILES

Tests N X sd df t p
Pre-test 36 41,94 6,27 35 -4,054 ,000
Post-test 36 46,06 4,13

It was determined that there was a statistically significant increase in favour of the post-test in
the PSTs' perceived from the ILES scale scores [t@ss)=-4,054, p<.01]. When the pre-test
(X=41.94) and post-test (X=46.06) mean scores taken from the scale were compared, an
increase was observed between the averages in favour of the post-test.

Results from the Self-Efficacy Belief Scale for Planning and Organizing Educational
Trips to Out of School Settings

The total self-efficacy belief scores of the PSTs from SEBS-POET-OSL were analysed with
the dependent t-test. In Table 7, the results of this analysis are presented.

Table 7. Dependent t-test analysis results of the data obtained from the SEBS-POET-OSL

Tests N X sd df t p
Pre-test 36 91,89 9,04 35 -3,268 ,002
Post-test 36 97,22 5,03

It was determined that there was a statistically significant difference in favour of the post-test
in the self-efficacy belief scores of the PSTs in organizing educational trips outside of school
[te5)=-3,268, p<.01]. Furthermore, when the pre-test (X=91.89) and post-test (X=97.22) mean
scores of self-efficacy belief scores were compared, an increase was observed between the
averages in favour of the post-test’s scores.

Discussion and Conclusion

The results obtained from this study show that the practices, reviews and feedbacks
within the content of the course effectively raise the PSTs' awareness about OSL and their self-
efficacy in organizing educational activities in OSLEs. According to SEBS-POET-OSL results,
it can be interpreted as the content of the course and the activities carried out increase the self-
efficacy beliefs of PSTs to plan and organize educational trips to the OSLEs. It can be said that
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the implementations made within the scope of the course are at a sufficient level for the
development of PSTs' self-efficacy. The literature indicates that teachers' insufficient
knowledge and experience in organizing out-of-school learning activities are among the reasons
for their low self-efficacy towards these activities (Sontay & Karamustafaoglu, 2017; Sisman,
2009; Tal & Morag, 2009; Thomas, 2010). However, as stated in the results, it is essential to
experience the theoretical knowledge through the implementation process. Durel (2018)
organized trips to different out-of-school learning environments (factory, recycling facility,
university, planetarium, power plant) with 7th-grade students, science teachers, and pre-service
science teachers in his study. After these trips, it was seen that the increase in the academic
achievement of the students was higher, and when the data obtained from the pre-service
science teachers were evaluated, an increase in the desire to participate and to make such studies
and an improvement in taking responsibility. It has been determined that there are developments
in the teachers' thoughts about the areas of OSL activities and the institutions to cooperate. In
this study, it was seen that all the PSTs answered positively the benefits from out-of-school
learning environments during educational activities in the pre- and post-tests. The pre-service
teachers stated that OSL activities would provide the opportunity to learn by doing, the
permanence of the information will be ensured, the subjects will be concretized, the students
will understand the subject better; they will be able to associate the information they have
learned with daily life and will support formal education. In the studies conducted in the
literature (e.g., Balkan-Kiyic1 & Atabek-Yigit, 2010; Cigek & Sarag, 2017; Goksu & Somen,
2018; Kubat, 2018), a significant portion of the pre-service teachers stated that learning by
doing-experiencing the advantages of OSLEs, first-hand. They emphasized the benefits of
experience, observation, and discovery. The results obtained in this study are also consistent
with the results of studies in the literature (see Figure 1). Bell, Lewenstein, Shouse, and Feder
(2009) stated that OSL activities increase students' motivation, use, and remember new
information, develop scientific process skills, participate in learning processes, develop social
skills, create a scientific identity, and enable analysis, synthesis, and analysis in science
education. They stated that they take an active role in acquiring high-level skills such as
assessment. In this case, it was stated that the inclusion of entrepreneurship and life skills in
addition to the science and engineering practices included in the new science curriculum
(MoNE, 2018) would make significant contributions to the learning by the experience of the
students (Ural-Keles, 2018); however, the understanding required for these contributions can
be made. It has been concluded that the design of the environments is important. Timur, Timur,
Yalginkaya-Onder and Kiiciik (2020) examined the attitudes of 170 students aged 7-14, who
attended out-of-school STEM workshops in a province in Turkey, towards STEM education,
according to various demographic characteristics. The results showed that out-of-school STEM
workshops improved students' attitudes towards STEM. In addition, it was concluded that
students' lack of knowledge about STEM education and reaching a concrete result for children
who learn by doing affects their attitudes positively. In this context, it is thought that the
experience of pre-service science teachers in planning and implementing OSL activities will
contribute positively to STEM practices.

Results obtained from the EDF; showed that the PSTs found the course content entertaining,
instructive, creative, motivating, and enjoyable (Table 5). While the frequency values of the
given words have increased in general, the change in the frequency values of the words creative,
motivating, enjoyable, explanatory, and tough has been noteworthy. In this context, it can be
stated that while PSTs plan educational activities in OSLEs, they also benefit from the positive
effects of activities in OSLEs. Wishart and Triggs (2010) found that more than 30 words
"Interesting™ and "entertaining" were chosen as a result of the online experience determination
form applied to the students. Aslan (2015), on the other hand, determined that 57% of positive
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words and 7% of negative words were chosen among the words in the experience determination
form. It was seen that the negative words were not mainly chosen. The words entertaining,
enjoyable, instructive, and interesting are at the beginning of the words frequently chosen by
the students.

In the examples given by the PSTs regarding OSLES, environments such as streets and houses
were mentioned. This situation was also detected in the study of Bostan-Sarioglan and
Kiigiikozer (2017), and it was determined that pre-service teachers commonly see areas such as
home, friend environment, private teaching school, study center as an OSLE. At this point, it
can be said that PSTs do not have sufficient experience as a student in OSL activities before
the course. The findings in Table 1 also support this result. In the post-test, the PSTs stated that
they could frequently use universities, zoos, science centers, factories, and power plants; rarely
use aquariums, hospitals and theme parks as OSLEs. At this point, it can be said that at the end
of the course, pre-service science teachers get to know the out-of-school learning environments
better and analyse their characteristics. In support of this situation, according to ILES findings,
the PSTs' perceptions improved as a result of the course content and activities. It was
determined in the study of Bozdogan (2008) that pre-service teachers stated that visits to science
centers would be beneficial both in terms of their professional development and that the
teaching activities to be organized in science centers could increase students' interest in science
and academic success, provide students with science literacy and affect their career choices.
Similarly, Mertoglu (2019) stated in his study that pre-service teachers like science centers the
most among OSLEs. Kubat (2018), on the contrary, discovered that when pre-service science
teachers are asked about OSLEs, science centers and science museums come to mind first,
followed by zoos and planetariums. The use of museums for science teaching was also
suggested by science teachers in Cebeci's (2019) study; it was stated that they expressed their
opinion that studies should be carried out to disseminate museums, highlight their educational
function and transform museum environments into interactive learning environments. Finally,
this study revealed that although students generally prefer to use the internet to conduct
research, public libraries' usage rates are very low (Balci, Uyar & Biiytikikiz, 2012) libraries
are also defined as an OSLE by the PSTs. It was observed that the lesson plans prepared by the
PSTs for an exemplary power plant trip mostly covered the eighth-grade subjects. It is essential
to raise awareness in pre-service teachers and students about renewable energy sources. In his
study, Izgi-Onbasili (2020) investigated the effect of energy resources activities on the attitudes
and opinions of primary school teacher candidates towards renewable energy resources in the
context of OSLEs. Within the scope of the study, OSL activities were held at the Solar Park
House, Turkey's first nuclear power plant, and the Akkuyu Nuclear Power Plant Information
Center in Mersin. As a result, it was determined that there was a significant difference in the
scores of the primary school teacher candidates on the pre and post-tests for renewable energy
sources, favouring the post-test scores.

Based on the innovative practices included in the 2023 Education Vision, to use OSLEs in the
teaching process and eliminating the problems expressed in the literature regarding this process,
‘Out-of-school Learning Environments Guide' were prepared by the Provincial Directorates of
National Education of MoNE. In these guides, the OSLEs in their provinces were associated
with the units, subjects, and acquisitions of the relevant courses at each grade. For being
effectively used the guides, the teachers must have knowledge and experience about OSL. For
this reason, it is crucial to teach undergraduate courses (such as teaching principles and
methods, or courses related to field education) that include OSLEs as openly as possible to gain
knowledge and experience. In addition, it is seen that a course on out-of-school learning has
been added to the undergraduate contents of science education department updated in 2018. At
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this point, it can be suggested to carry out studies on preparing enriched content for the course
and to support the teaching process with mobile (Turan-Giintepe, Durukan & Dénmez-Usta,
2021) and technological (such as video assisted (Aslan, Batman, Durukan & Giiler, 2021)
applications. As was done in this study, the planned OSLE visits could not be realized due to
the fact that the application of the course coincided with the pandemic process, and instead of
these visits, activities in the course were emphasized in virtual tours of these environments.
Planning the course content in a way that supports not only one-to-one visits to the environment,
but also the use of virtual tours of these environments, is considered important in terms of
preparing pre-service science teachers for such situations that may occur in the future.
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