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Abstract This study was aimed to determine pre-service
teachers’ views about science centers and museums, as out-
of-the-school learning environments, through case study.
For that purpose, the pre-service teachers were provided to
participate in out-of-the-school learning environments
which were designed in a structured way, and their atti-
tudes and views were studied at the end of the process. The
results showed that they held positive views with regard to
the activities related to science centers and museums.
Besides, pre-service teachers’ attitude averages were
positive both in overall evaluation and under the theme of
attitudes toward science and technology course. As positive
views they said that activities were visual, permanent
knowledge formed in consequence of the activities, they
would be able to use the knowledge they had obtained in
daily life, they had the opportunity to apply one-to-one, and
that they were able to acquire new knowledge. On the other
hand, the fact that the activities were too much in number,
some of them took much time, and participants were too
many was reported as the disadvantage.
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Introduction

Current developments require that out-of-the-school
learning environments should be actively used in addition
to in-school applications during learning—teaching activi-
ties. Educational systems are not only dependent on school
environments, but also they are structured explicitly or
implicitly in a way as to facilitate students to learn lifelong.
Lifelong learning is a significant process in this millennium
to cope with revolutionary knowledge and skills (Subr-
amaniam 2012). Although science studies the real world,
many students study it only vicariously through books,
lectures, and videos (Herr 2008). The fundamental aim
here is to enable students to transfer what they have
acquired in formal situations into daily life and to use that
knowledge actively in problem solving because they spend
a great portion of their time in out-of-the-school environ-
ments. The general view of school education is that pupils’
knowledge of a school subject is acquired in the classroom
within varying educational settings organized by the
teachers. Very little importance is attached to children’s
out-of-school experiences. Out-of-school activities and
experiences in varied learning environments may enhance
children’s interest in school subjects, too (Uitto et al.
2006). Moreover, out-of-school learning enhances idio-
syncratic learning experiences, and encourages nonhierar-
chical relationship of facilitator and learner (Tal 2006).
Research with regard to field experiences are also
described in many ways, such as out-of-school learning
(Eshach 2007), informal and nonformal learning (Tal
2006), outdoor learning (Rickinson et al. 2004), and free-
choice learning (Falk 2005; Falk et al. 2009). Out-of-the-
school learning are defined as planned, programmed, and
regular work which is performed in school or outside the
school in line with the educational purposes, based on
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students’ interests and desires so as to develop students’
personality with the school administration’s knowledge and
under the teacher’s guidance (Binbasioglu 2000). Resnick
(1987) differentiates sharply between the nature of ‘‘school
learning’> and ‘‘other learning.”” To understand fully
children’s science learning, one should look not only at
learning that takes place in the kindergarten and primary
school but also at learning that takes place out-of-school.
This is very important considering the fact that 85 % of the
time children are awake is spent outside the classroom
(Eshach 2007). A school visit to museums, industrial site,
planetarium, or zoo, watching TV, interaction with friends,
in various hobbies of such things as bird watching, walk-
ing, playing sport and junior organizations, extensive
reading, reading magazines and newspapers, and science
centers, for example, might be planned and led by the
teacher as part of the science curriculum or as an extra-
curricular activity (National Research Council 1996; Bra-
und and Reiss 2006; Uitto et al. 2006). The process enables
the learner to control what, why, how, and when he or she
learns. Museums and science centers can contribute greatly
to the understanding of science and encourage students to
further their interests outside of school (National Research
Council 1996). Science enrichment programs involve
activities that are designed to supplement and/or reinforce
formal classroom instruction. They offer learning experi-
ences that are “above and beyond” the formal school
curriculum and are non-evaluative and non-competitive
(Caleon and Subramaniam 2007). In sum, the terms out-of-
school learning and informal learning in the literature are
usually interchangeable. A better distinction, which cap-
tures the characteristics of out-of-school learning, is
between informal and nonformal learning. Another dis-
tinction which might provide insight as to the nature of out-
of-school learning is based on the frequency to which we
attend the place where the learning occurs (Eshach 2007).

According to Resnick (1987), the comparative contri-
butions of in-school and out-of-the-school learning envi-
ronments to students may be grouped in these categories:
(1) individual cognition in school versus shared cognition
outside, (ii) pure mentation in school versus tool manipu-
lation outside, (iii) symbol manipulation in school versus
contextualized reasoning outside school, and (iv) general-
ized learning in school versus situation-specific compe-
tencies. Dividing of out-of-school learning into informal
and non-formal categories helps to achieve a better
understanding of the characteristics of out-of-school
learning. Yet, a variety of institutions are still hard to
categorize as non-formal, because they are still different
despite the fact that their activities might share some
similarities (Eshach 2007). Table 1 summarizes some of
the differences among three types of learning.
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Table 1 Differences between formal, non-formal, and informal
learning (Eshach 2007)

Formal Non-formal Informal

Usually at school At institution out of school Everywhere

May be repressive  Usually supportive Supportive

Structured Structured Unstructured

Usually Usually prearranged Spontaneous
prearranged

Motivation is Motivation may be extrinsic Motivation is

typically more but it is typically more mainly

extrinsic intrinsic intrinsic
Compulsory Usually voluntary Voluntary
Teacher-led May be guide or teacher-led  Usually

learner-led

Learning is not
evaluated

Learning is
evaluated

Learning is usually not
evaluated

Sequential Typically non-sequential Non-sequential

Researchers and teachers have long suggested that
extracurricular activity participation and constructive
organized activities may be an important asset in the
positive development of youth across childhood and ado-
lescence (Holland and Andre 1987; Eder and Parker 1987,
Mahoney 2000; Marsh and Kleitman 2002; Eccles and
Templeton 2002; Zarrett and Mahoney 2011). Interest in
the developmental consequences of extracurricular and
after-school programs have been stimulated also by the
growing interest in positive psychology and positive youth
development (Eccles et al. 2003). In particular, researchers
have proposed that organized activities support continued
cognitive and socio emotional development because such
activities provide opportunities to (Zarrett and Mahoney
2011):

1. acquire and practice specific social, physical, and
intellectual skills that are useful in a wide variety of
settings;

2. learn more general competencies, and develop instru-
mental values, initiative, planfulness, and self-efficacy;

3. contribute to the well-being of one’s community and
develop a sense of agency as a member of one’s
community;

4. belong to a socially recognized and valued group;

5. establish supportive social networks of both prosocial
peers and adults that can help in both current and
future goals; and

6. experience and deal with challenges.

Out-of-the-school learning environments may be said to
be as important as formal education in raising children in
line with the expectations of the society and in achieving
educational goals. Therefore, students should be provided
with the opportunities for such activities. While providing
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the opportunities, students should not be left alone. Their
out-of-the-class activities must be controlled by the school
(Kose 2004). The review of the literature indicates that
informal learning environments such as science museums,
science centers, botanical gardens, zoos, etc. offer signifi-
cant opportunities to strengthen learning and fit well with a
constructivist approach (Luehmann and Markowitz 2007).
It is also emphasized that learning in informal settings can
be enhanced with planning of students experiences before,
after, and during the museum visit. Linking museum
learning with the school learning by making clear con-
nections between the museum experiences and school
curriculum is also desirable for enhancing the possibility of
better learning in informal settings (Metz 2005; Griffin
2004; Anderson and Zhang 2003; Kisa 2005). Organized
constructive activities engage youth in a distinct set of
socializing experiences, including a distinguished set of
behaviors, rules, scripts, and goals. In addition, these
activities are focused on developing a particular set of
skills and take place in distinct settings, with regularly
scheduled meetings and the supervision and guidance from
adults, to aid youth in achieving the goals of the activity
(Zarrett and Mahoney 2011). There is overwhelming evi-
dence of the benefits of out-of-school learning. It is likely
to be particularly important for disadvantaged students who
have fewer material and cultural resources in the home to
supplement their classroom work. However, despite the
research evidence and political moves to promote out-of-
school learning, it would appear that the provision of such
activities is increasingly threatened by resource constraints,
regulation, and risk aversion (Power et al. 2009).

The Current Situation in Turkey: Teacher Training
Programs and Out-of-School Learning

There are 92 Faculty of Education as teacher training
institutions in 68 different cities in Turkey. Although each
cities approximately have at least a museum, contents of
these museums i.e., small city museums without science
materials are generally ethnography and archeology. Sci-
ence centers only are situated in large cities such as in
Ankara, Istanbul, and Izmir. Pre-service teachers in 20
faculty of education can directly profit from these science
centers. Although it showed that 20 % of the pre-service
teachers can benefit from science centers, this ratio is
actually lower because of the intensity of pre-service
teachers in education of faculty in small cities. Second,
some of these science centers have not provided opportu-
nities with the fully equipped. Each case shows that science
centers are limited in Turkey, and students who graduate
from each level are trained without being aware about
them. Again, literature supported that teachers still are not

efficient on planning, conducting, and integrating out-of-
school learning environments (Kisiel 2003; Phillips et al.
2007).

Out-of-school learning environments have very advan-
tageous aspects for educational implications which were
emphasized above. However, researches with out-of-school
learning generally have been studied at primary and sec-
ondary education in Turkey (Kose 2004; Kisa 2005; Sahan
2005; Yiiksel 2009; Dogan 2010; Tiirkmen 2010; Ertag
et al. 2011; Guler 2011). Although many researches
emphasized the importance of the relation between teach-
ers and out-of-school learning, studies with informal
learning environments as places of learning adults in both
national and international literature have increased day by
day (Tran 2007; Granier 2010; Dudzinska-Pzesmitzski and
Grenier 2008; Tal 2006; Taylor and Neill 2008). Moreover,
there is a growing use of science museums as setting for
intensive teacher preserve and in-service development
(Semper 1990). Although science centers are the primary
institutions where out-of-school learning environments are
performed, their importance is newly recognized in Tur-
key. The fact that they are not widespread across the
country is one of the primary causes for the small number
of research studies in this field and for not benefiting suf-
ficiently from science centers in science education (Ertag
et al. 2011). In addition, teacher educators study pre-ser-
vice and in-service teachers’ professional development in
university settings, after-school centers, or summer com-
munity literacy programs. Other researchers have shifted
their research focus from classrooms to university lab
schools, child development centers, and reading clinics
(Leung et al. 2010). In this context, the results obtained by
this research are thought to be important in terms of
demonstrating the current situation with out-of-school
learning in teacher training programs in Turkey and com-
parison of these results with international literature results.

This research was aimed to determine the effects of out-
of-the-school learning environments such as science center
and museum on pre-service teachers. Thus, answers were
sought to the following questions:

1. what are the pre-service teachers’ views of FG Science
Centre and RMK museum?

2. what are the effects of activities performed in the
science centre and in the museum on pre-service
teachers’ attitudes toward science and technology
course?

3.  What are the pre-service teachers’ views of the science
centre and the museum in terms of science—technol-
ogy—society—environment interaction?

4. what are the pre-service teachers’ views of the
contributions of the science centre and the museum
to their teaching career?
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Method

This research used case study, a qualitative research
design. An individual, an institution, a group, or a situation
may set an example for the situations to be studied in a case
study. The primary characteristic of a case study is that it
researches one or more situations in depth (Ritchie and
Lewis 2003; Cohen et al. 2007). In this study, science
centers and museums, two of the out-of-the-school learning
environments, were considered to be a case; and students’
attitudes and views in that process were analyzed.

Participants

The study group was constituted using homogenous sam-
pling, one of the purposive sampling methods. This sam-
pling method represents selecting a homogenous sub-group
or a case from the population and conducting the research
accordingly (Cohen et al. 2007). Thus, the study group
included 41 pre-service teachers attending the Department
of Elementary Teaching, Ahi Evran University Faculty of
Education in Turkey. The absence of science center for
pre-service teachers in city and going to other cities for out-
of-learning activities were considered as a homogenous
sub-group by researchers. Most of the faculties of educa-
tion approximately 72 of 92 have similar conditions in
Turkey. In addition, pre-service teachers in study group did
not take part in these activities before, and they were
selected according to willingness.

Instrument

A descriptive-interpretative approach was adopted, with
data sources comprising semi-structured survey with pre-
service teachers. The “opinion form” was developed by the
researcher and was designed in an open-ended format. The
collect data with the use of this method has provided some
advantages for this study. The respondents had to think and
write the answers, and the items of opinion form tested the
ability to recall and find the knowledge. The tool was also
advantageous in that it required varying knowledge, the
answers were short and thus many concepts could be tested
and scoring became easier, and that it provided indepen-
dence in responding to the questions. Along with those
advantages, it enabled the researchers to determine the
students’ attitudes and views (Turgut 2000; Tekin 2000;
Ozgelik 2010). Questions of four distinct themes (namely,
overall evaluation, attitudes toward science and technology
course, science—technology—society—environment, and
teaching profession) which were structured beforehand
were included in the form. The questions listed below were
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structured in a manner so as to give students an opportunity
to reflect their thoughts:

i) In what ways do you think FG Science Centre and
RMK Museum in Ankara in Turkey contributed to
you?

ii) What are the effects of your visits to the science centre
and the museum on your attitudes toward science and
technology course?

iii) What gains did the science centre and the museum
offer to you in terms of science, technology, society,

and environment?

iv) What contributions do you think the activities
performed will make to your teaching life?

In the next stage, the questions in which the themes were
included were asked to two science experts in the form of
three-pointed Likert as “it can be used,” “it cannot be
used,” and “it can be used after modification”; and Cohen
kappa was checked for the data obtained, and conformity
between experts was examined. Thus, the reliability of the
scale was also determined. A kappa of .70 or above indi-
cates adequate interrater agreement (Brennan and Prediger
1981). In this study, percent of overall agreement with
raters was calculated as 0.75. This result showed accept-
able level of agreement between the raters.

The Procedure

Researchers prepared for and implemented three stages of
planing out-of-school activities—before, during, and after.
Out-of-school activities may be very valuable experiences
for learners, when they are well planned and thoughtfully
conducted (Herr 2008; Esler and Esler 1993). Trips to out
of school require greater planning and management than do
on-school trips (Esler and Esler 1993). The following
procedure was carried out to improve the efficiency of each
stage.

Before the Out-of-School Activities

When the out-of-school activities came into being, this idea
was shared with the research team and the department chair
before mentioning the idea to pre-service teachers. In this
process, the advantages and the disadvantages of out-of-
school activities for pre-service teachers were discussed.
Researchers set predetermined goals and made them
known to pre-service teachers. In this context, out-of-
school activities were contributed to the ongoing school
courses such as environmental education, science educa-
tion, science and technology laboratory, physics, chemis-
try, biology, etc. Then, research team planned all details for
monitoring student safety from departure to return such as
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travel directions, arrival and departure times, parking, fees,
and lunches. The expenses during the out-of-school activ-
ities were covered by the researchers’ project.

A schedule was designed by the researchers prior to the
application with regard to the places to visit and their
properties, and including science centers and museums in
the scope of the research was considered appropriate. Thus,
FG Science Centre and RMK Museum were included in the
research as out-of-the-school learning environments. While
FG science center is the first science center in Turkey,
RMK Museum is first and only industry’s museum in
Ankara which is capital city of Turkey.

After getting the permission of the administration of
school, the pre-service teachers in the study group were first
exposed to an orientation program. In this process, they were
informed of the places to visit, what they should wear and
bring, academic expectations of them, and about the rules to
obey such as late for the departure or return, loses a personel
items, injured, becomes sick. Along with the rules, important
points were also emphasized in this process. In addition, pre-
service teachers did not take part in these activities before,
and they were selected according to willingness.

Before the trip, some questions such as “what do we
know about ............ ? (kinesthetic energy, gases, etc.),”

pre-service teachers to check their preliminary knowledge
and to create an interest about the subjects.

During the Out-of-School Activities

Out-of-school activities were made according to the direc-
tions of planning. Moreover, the observation/question
worksheet was used to motivate and to create interest of pre-
service teachers during activities. Out-of-school activities
were recorded by camera and this record provided some of
benefits such as evaluation of data and giving them feedback.

After the Out-of-School Activities

Pre-service teachers wrote about their experiences in paper.
Morover, they filled in “opinion form” to determine the
overall evaluation, the attitudes toward science and tech-
nology course, the science—technology—society—environ-
ment, and the teaching profession. Finally, small groups
gave oral reports sharing what they did and learned.

The Data Analyses

The data obtained were studied through categorical anal-
ysis and evaluative analysis. In categorical analysis the
following processes were employed (Bilgin 2006; Creswell
2007): (1) Encoding and selection stage. At this stage,

students’ views were first listed in writing, and the empty
paper sheets were excluded. (2) Concept compilation stage.
The documents containing students’ views were initially
encoded. Criteria such as gender (F/M), grade level (fourth
grade), and ordering (first) were considered. Then the
concepts outstanding in the texts were listed and their
frequencies were determined. (3) Category-determining
stage. After encoding the concepts, the codes were brought
together, the common properties were found, and thus the
themes (categories) forming the outline of the research
findings were reached. The codes under the themes were
explained in relation to each other, interpreted, and the
findings were demonstrated in line with the purpose of the
research. Students’ views were divided into four themes
(overall evaluation, attitudes toward science and technol-
ogy course, science—technology—society—environment, and
teaching profession). The concepts under the theme of
overall evaluation were benefits and restrictions, those
under the theme of attitudes toward science and technology
course were cause and effect, those under the theme of
science—technology—society—environment were process
and result, those under the theme of teaching profession
were teachers and students. (4) Validity and reliability
achievement stage. A detailed reporting of the data col-
lected and description of how the researcher has arrived at
the conclusions are among the important criteria of validity
in qualitative research studies (Creswell 2007). In this
research, the process of data analysis is described in details.
Thus, the validity of the research result was achieved.
Reliability was achieved by re-grouping the researcher-
determined concepts-categories by an independent
researcher and by comparing them. In this process, the
number of agreements and disagreements suggested by
Miles and Huberman (1994) was calculated and was put
into practice. Having determined the number of agreements
and disagreements, the research reliability was found using
Miles and Hubert’s (1994) formula (reliability = agree-
ments/agreements + disagreements). Thus, 99 concepts
under the theme of overall evaluation, 99 concepts under
the theme of attitudes toward science and technology
course, 78 concepts under the theme of science—technol-
ogy-society—environment, and 96 concepts under the
theme of teaching profession were assigned; and those
concepts were assigned under the categories with .89
reliability correctly. This result showed that the findings
obtained were adequately represented, and that the research
would yield reliable results.

At the second stage, evaluative analysis was used to
evaluate qualitative data (Bilgin 2006). Evaluative analysis
is primarily used to measure against attitudes in a message.
These steps were followed in the research: (1) The severity
of each attitude sentence in students’ written texts was
measured on a seven-pointed scale placed between the
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extremes of for and against and with a mid point meaning
neutral (49, +6, 43, 0, —3, —6, —9)/(very- quite- a little-
neutral- a little- quite- very). (2) In order to determine the
strength of the attitudes, words functioning as adverbs and
stating amount/manner were searched in the messages.
This procedure was repeated for each statement, and
evaluative judgments were written one under another, and
the attitude of the source of the message was displayed as a
profile. For instance, in the sentences “the activities con-
ducted certainly attained their goals. Seeing the experi-
ments by applying them on to one in class became more
permanent...” “certainly” in the first sentence and “more
permanent” are judgment terms whereas “attained” and
“became” are linking terms. (3) Having encoded the atti-
tudes and evaluating them in numbers, the total was divi-
ded into the number of statements, and thus the average
attitude was found. The sample analysis for the route taken
was summarized in Table 2.

In Table 2, five sentences were analyzed for the analysis
of a pre-service teacher’s answers to open-ended questions,

Table 2 The sample analysis concerning prospective teachers’ atti-
tudes in the process of evaluative analysis

and the judgment terms and linking terms for each sentence
were found and the average attitudes were calculated by
dividing the total scores by the number of sentences. Thus,
the average attitude (M = 3.6) could be interpreted as
positive at the level of a little.

Results

The data were analyzed in the findings part under four
themes (overall evaluation, attitudes toward science and
technology course, science—technology—society—environ-
ment, and teaching profession) separately (Table 3).

The pre-service teachers’ average attitudes (M = 5.90)
concerning the activities conducted in FG Science Centre
and RMK Museum after the application was positive at the
level of a little. This result showed that pre-service teachers
thought positively of the applications.

On examining the pre-service teachers’ answers about the
activities in terms of put-of-the-school learning environ-
ments, 99 concepts formed under two categories. On the
other hand, almost all the students participating in the out-of-
the-school learning activities (f = 38; 92.6 %) stated

Y B Y x B Table 3 Pre-service primary teachers’ attitudes toward overall
. . . evaluation
Judgement term Severity Linking term Severity
Theme N M SD
1. Very +3 I had fun +3 +9
2. Too many ) Okay +3 -6 Overall evaluation 41 5.90 2.682
activities
3. Certainly +3 Achieved +3 +9
4. More detailed +3 It might have +1 +3 Table 4 Pre-service primary teachers’ attitudes toward science and
been technology course
5. Partly achieved +1 Achieved +3 +3
Theme N M SD
Total +18
M +3.6 Attitude toward science and technology course 41 7.29 1.611
indi i frekans
(}thart 1 F}ndmgg concerning Categories/ 0 s o 20 25
the categories and concepts Concepts
formed under the theme of concepts of visualization 20
overall evaluation permanent knowledge 13
using in daily life 9
one-to-one application 8
acquiring new knowledge 8
reinforce old information 5
entertaining 5
increase interest in science 5
- the life of a teacher to help 4
ko] concretization 3
53 access to detailed information 3
< generating new ideas 3
remarkable w2
learning of scientific processes jmmmmm 2
ownership of scientific ideas = 1
increasing curiosity = 1
learning by doing and experiencing == 1
the guiding  jmm 1
questioning = 1
comprehensive information == 1
= excessiveness of the activities jmm 1
= c timeconsuming  |jmm 1
£ ©
£ crowded classrooms jmm 1
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positive views concerning the activities. Pre-service teachers
were found to emphasize most the concepts of visualization
(20), permanent knowledge (13), using in daily life (9), one-
to-one application (8), and acquiring new knowledge (8)
under the category of benefit; whereas excessiveness of the
activities (1), time consuming (1), and crowded classrooms
(1) were given as the limitations (Table 4).

Pre-service teachers’ attitude average concerning the
activities in the science centre and in the museum
(M = 7.29) was positive at the level of quite. This result
could be interpreted that the activities conducted in the sci-
ence centre and in the museum affected pre-service teachers’
attitudes toward science in a positive way (Chart 1).

Chart 2 Findings concerning
the categories and concepts
formed under the theme of

Catagories/Concepts

In Chart 2, pre-service teachers’ answers given after
the activities were divided into 99 concepts and two
categories (cause and effect) under the theme of attitudes
toward science and technology course. It was found that
an interest in science aroused (16), they began to think
positively (10), knowledge was permanent in mind (8),
their curiosity increased (7), and they began to find the
course enjoyable (7). Besides, concepts concerning stu-
dents’ affective skills formed. According to students’
answers, the causes for this were: the availability of
learning by doing and experiencing (7), didactic activities
(4), professional equipment for experiments (4), and
doing observations (3).

frekans
10 15 20

o
w

attitudes toward science and

an interest in science aroused 16

they began to think positively 10

technology course

knowledge was permanent in mind 8

their curiosity increased 7

they began to find the course enjoyable 7

the great interest

{o)}{e)]

part of life

concretization 4

understanding science can accomplish

not consist of numerical data

effect

not be afraid to science

N NN

more realistic experiments

ignore the course

changing perspectives

non-judgmental approach to science

questioning

to establish cause-effect relationship

convenient to understand

excitement

T ) e o L Lo L L

research request

the availability of learning by doing and experiencing 7

didactic activities 4

professional equipment for experiments

cause

doing observations 3

finding answers to the questions

associate science with everyday life

Chart 3 Findings concerning
the categories and concepts
formed under the theme of

Catagories/Concepts

o

frekans

w

10 15

technology

13

science—technology—society—

facilitating the life

environment

social development

scientific thought

“ |

Bib

not be afraid to science

Saving (the time, cost, etc.).

result

benefit

curiosity

the research orientation

NININNIN

Science and society to increase connectivity

development

understanding of science is necessary

(SIS

associating with daily life 13

fun

v

interesting

observation

wiw

awareness

detailing

active participation

process

Experimental / tools

NININ

Not consist of numerical data

Intelligibility by everyone

Human-based

e )

concretization
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Chart 4 Findings concerning
the categories and concepts
formed under the theme of

Categories/Concepts

frekans
10 15 20

o
v

teaching profession

their students do experiments

I

facilitating them to go to such centers

!

being useful to them

concretizing

00 | 00

n

enabling them to understand more easily

to increase students' interest

[e)R 1))

I

development of students' curiosity

!

sharing with students

students

ensure permanence

development of consciousness

i

visualization

!

learning by doing-living

students to overcome prejudices

encouraging students

LHLILI

they would be more knowledgeable

l

successful-effective teacher

they would use materials better

I

teachers

transferring to life

!

paying attention to the study s 2

In Chart 3, pre-service teachers’ answers under the
theme of science—technology—society—environment con-
tained 78 concepts in the categories of result and process.
Under the category of result, these concepts formed:
technology (13), facilitating the life (5), social develop-
ment (4), scientific thought (4); on the other hand, under
the category of process these concepts formed: associating
with daily life (13), fun (5), interesting (5).

In Chart 4, the categories of students and teachers
formed under the theme of the contributions that the
activities would make to their teaching life in the future,
and a total of 96 concepts were determined under this
theme. The pre-service teachers emphasized that activities
such as making their students do experiments, facilitating
them to go to such centers, being useful to them, concret-
izing, and enabling them to understand more easily would
be beneficial to their students. In addition, they also said
that as teachers they would be more knowledgeable and
that they would use materials better.

Conclusions and Discussion

The results of research showed that pre-service teachers
held positive views of the activities performed in the sci-
ence center and in the museum. Besides, their attitude
averages under the themes of both overall evaluation and
attitudes toward science and technology were also positive.
From this case it could be interpreted that pre-service
teachers’ perspectives of science changed largely and that
they began to think in a positive way. They stated that the
activities were visual, permanent knowledge formed in
consequence, they would be able to use the knowledge in
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real life, and they had the opportunity to apply one-to-one
as positive views. These results showed that the out-of-
school learning supports the development of scientific
process skills such as making observations, classification,
hypothesis-building, identifying variables and models,
gathering data, taking photographs, and writing reports.
However, pre-service teachers stated that the number of
activities was too many, some of them were time con-
suming, and that activities were too crowded as the dis-
advantages. Supportive of the research findings, according
to literature out-of-school learning environments such as
science centers, museums, and zoos could help students to
gain science experiences (Ramey-Gassert 1997). More-
over, these experiences in museums motivate children and
adults to become more inquisitive (Semper 1990).

The pre-service teachers said that science centers in
particular made them more interested in science, and thus
they began to think more positively of science. In this
sense, the activities of FG Science Centre and RMK
Museum were influential in increasing their interest in
science subjects, and in sustaining this. Science centers,
especially in out-of-school learning environments, have
importance for the development of science literacy. Find-
ings are also available in literature showing that science
centers, museums, and nature experiences were effective in
increasing students’ interest and academic achievement in
science and improving it significantly (Gerber 1996;
Dierking and Falk 1997; Youniss et al. 1999; Nundy 1999;
Eshach 2007; Uitto et al. 2006; Luehmann and Markowitz
2007). Luehmann and Markowitz (2007) found that
teachers showed a shift over time with respect to their
perceptions of the value of the out-of-school experience,
moving from an initial focus on increasing test scores
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toward a greater appreciation for its impact on students’
motivation and identity development. Another major ben-
efit of regular museum visits is that museums give students
the chance to learn in different ways (Hooper-Greenhill
1997). Demirbas (2005) pointed out that affective learning,
which constitutes a dimension of learning, was as impor-
tant as cognitive learning; and stated that visits to the
places where the apparatus for experiments are displayed
would be interesting to students; therefore, it was empha-
sized that parts for such activities should be added to the
curriculum. In addition to that, research indicates that
organized out-of-school activities (e.g., school government,
sports, and volunteering) have the potential to enhance
youth’s ability to master the major developmental tasks of
adolescence and young adulthood. For instance, participa-
tion in constructive out-of-school activities during high
school has been linked to multiple indicators of academic
achievement including school engagement, high grades/test
scores, low school absenteeism, and high rates of college
attendance (Zarrett and Mahoney 2011). On the other hand,
research conducted by Kisa (2005) demonstrated that there
were no significant differences between students’ pre-test
and post-test applications in terms of conceptual meanings.

The main purpose of science education is to improve the
science literacy of all people. This purpose is usually car-
ried out through formal and informal science education
(Chang 2012). Rickinson et al. (2004) found strong evi-
dence of the benefits of outdoor education by two meta-
analyses of previous research. Outdoor adventure programs
can impact positively on young people’s: (i) attitudes,
beliefs, and self-perceptions—examples of outcomes
include independence, confidence, self-esteem, locus of
control, self-efficacy, personal effectiveness, and coping
strategies; (ii) interpersonal and social skills—such as
social effectiveness, communication skills, group cohesion,
and teamwork. Museums provide a favorable environment
in which children can do and experience things to improve
themselves cognitively, physically, affectively, and
socially (Rickinson et al. 2004; Dogan 2010). One of the
results of this study, pre-service teachers also stated that
knowledge became permanent in mind, their curiosity
increased, and that they began to find science course more
enjoyable. This case showed that their attitudes toward
science course increased in a positive way. This stemmed
from learning by doing and by experiencing, from didactic
activities, professional experiment apparatus, and from
doing observations. Kisa (2005) also concluded that stu-
dents found the activities in science centers very remark-
able and meaningful. Mittelstaedt et al. (1999) found that
the children arrived with a positive attitude toward the
environment after a week-long experiential program.
Chang (2012) developed science museum instructional
module and evaluated its impact on students’ expected and

actual perceptions. One of the results of his study showed
positive changes in the students’ expected perception and
actual perception of experience after going through the
module. Also, Manzanal et al. (1999) founded that field-
work aided the conceptual understanding and the devel-
opment of attitudes of students. Luehmann (2009) directed
by research has documented a number of important benefits
of these out-of-school programs, such as (i) improving
science content knowledge of students, (ii) positive impact
on students’ understanding of the nature of science and
scientific inquiry as well as scientific reasoning, (iii)
encouraging students’ interest and motivation in science,
and (iv) providing the opportunity to access scientific tools
and practices. As a result, out-of-school learnings are
environments in which teaching occurs, although not
always in direct ways.

Under the theme of science—technology—society—envi-
ronment, in the category of results, concepts such as
technology, making life easier, social development, and
scientific thought formed whereas in the category of pro-
cess such categories formed: associating with daily life,
enjoyable, and interesting. Empirical research has shown
out-of-school programs to have a positive effect on
improving science content knowledge of students. Out-of-
school programs have been shown to have a positive
impact on students’ understanding of the nature of science
and scientific inquiry as well as scientific reasoning (Lu-
ehmann and Markowitz 2007). Out-of-school learning
environments provide multiple opportunities and deepen its
knowledge and understanding of science, technology, and
nature (Semper 1990).

Under the theme of contributions to their teaching life in
the future, pre-service teachers said that such activities as
making their students do experiments, facilitating them to
go to such centers, being useful to them, concretizing, and
enabling them to understand more easily would be bene-
ficial to their students. In addition, they also said that as
teachers they would be more knowledgeable and that they
would use materials better. In this content, according to
Ramey-Gassert (1997), out-of-the-school learning envi-
ronments are rich sources of teaching for teachers.

Limitations of the Study

This study has several limitations that may narrow the
applicability of the results. First, results of the study are
limited with 41 pre-service teachers. Moreover, this study
contained only about practices of out-of-school learning
with science such as science center and museum. Although
there are some studies about out-of-school learning in lit-
erature in Turkey, they have associated with the elementary
education. The generalizability of this research’ results can
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be ensured by more and larger sample size researches. This
also will highlight the importance of out-of-school learning
in the teacher training.

A second limitation is that pre-service teachers mainly
graduate from schools without visit to science centers and
museums, because numbers of the extensive out-of-school
learning environments are very limited in Turkey. This
situation restricts the applicability of the research results.

Third, many schools have limited funds for expenses
with out-of-school activities. Other limitations are trans-
portation, communication with parents, time, and the
completion of the permissions. In fact, out-of-school
learning directly is influenced by external factors (Ander-
son et al. 2006; DeWitt and Storksdieck 2008). Pre-service
teachers through their own efforts or small organizations
can involve in field trips, but some of them who are in low-
income abstain from participation in these activities. These
limitations can be overcome with establishing of budgets
for out-of-school learning in schools.

Implications for Educational

Metz (2005) claims that pre-service teachers have difficulty
in associating their experiences in the science course and in
daily life with science, and that field-based learning model
could remove that problem and offer a more reliable per-
spective of science. In this sense, out-of-the-school learn-
ing makes significant contributions to students’ in class
education and to lifelong learning. Therefore, in shaping
the teacher training curricula, the nature of out-of-the-
school learning should be questioned. Because, teachers
still fall down on planning, conducting, and integrating out-
of-school learning environments (Kisiel 2003; Phillips
et al. 2007). Science centers and museums can contribute to
education via schools. The best way to do that is promoting
cooperation between out-of-school learning and schools. In
the process planning and developing of teacher training
programs should be included in overtly and covertly in the
curriculum in harmony with out-of-the-school learning
(Semper 1990; Hooper-Greenhill 1997; Falk 2005; Lucas
et al. 1986; Hein 20006). In this way, out-of-school learning
can expand the range of opportunities for adults with
practical applications to an individual’s profession, per-
sonal interests, and community (Hein 2006). Thus, all the
pre-service teachers might be given opportunities to gain
experience, and in this way, their sensitivity to this issue
could be increased. In the short term, this could have an
impact in making them develop a positive attitude toward
science, in increasing their interest, and in increasing their
achievement. In the long terms, however, it would be
important for pre-service teachers to provide their students
with appropriate learning environments in their teaching
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life in the future. Furthermore, students benefit from a
variety of teachers, both formal and informal. Variety
provides new perspectives and ideas and opens minds to
new goals and careers (Herr 2008).

One of the limitation emphasized for this study was that
the extensive science centers and museums are only in the
largest populated cities. However, out-of-school learning
should not just limit with science centers. Many different
out-of-school learning environments adequately can be
used in different ways relative to conditions of schools and
cities. Museums (aeronautics, automotive, invention, natu-
ral history, science, technology, and transportation), wild
lands (beaches, county parks, forests, etc.), research (uni-
versities, weather stations, research vessels, mountain
research stations, etc.), interpretive centers (animal parks,
arboretums, nature centers, planetariums, etc.), and industry
(airports, dams, factories, farms, hospitals, harbors, coal
power plants, refineries, fire stations, etc.), for example, can
be used as possible science field trip destinations (Eshach
2007; Herr 2008). In this context, flexible educational cur-
riculums subject to the conditions of schools rather than
solid curriculums can be developed. It can provide advan-
tages for overcoming these and other problems.

Actually, a science center located on the site is impor-
tant for individual usage without a time constraint and for
students in other educational institutions. Doris (2010)
suggests that one of the ways making out-of-school activ-
ities efficient and effective is “keep it local, short, and
simple.” However, removable applications with science
activities can be made for limited opportunities schools in
order to create awareness toward science centers. On the
other hand, technology is another key factor behind the
huge strides being made by the developing world—and
indeed everywhere—in science (Quevedo 2012). Since the
internet is a useful tool to provide scientific information to
a large number of users, e-learning designs can be used to
carry out science activities and they can provide opportu-
nities and benefits for application users of all ages.

Suggestions for Future Research

Although there are some studies about out-of-school
learning in literature in Turkey, they have limited in higher
education. More and larger sample size studies need dis-
playing the benefit of out-of-school learning. Especially,
development of scale toward out-of-school learning will
give feedback in order to increase the effectiveness of
activities. In addition, studies on the effects of removable
and mobile applications may be implemented to minimize
the negative effects of external factors such as transporta-
tion and rising costs. This will provide invaluable contri-
butions for schools with limited resources.
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This study only covers about environments of out-of-
school learning with science. Advantages and disadvan-
tages of out-of-school learning environments can be
detected for educational implications with pre-service
teachers in different departments by further studies. In
addition, taking the necessary precautions against the
restricting factors which emerge as disadvantages in the
research results such as crowded classrooms and exces-
siveness of time and activities could increase efficiency in
students’ learning. Attention should be paid to those points
in out-of-the-school learning environments to be organized.

Acknowledgments This study funded by the SBA 11-11 in Ahi
Evran University Scientific Research Project Department.

References

Anderson, D., & Zhang, Z. (2003). Teacher perceptions of field-trip
planning and implementation. Visitor Studies Today, 6(3), 6—11.

Anderson, D., Kisiel, J., & Storksdieck, M. (2006). School field trip
visits: Understanding the teacher’s world through the lens of
three international studies. Curator, 49(3), 365-386.

Bilgin, N. (2006). Sosyal bilimlerde icerik analizi. Ankara: Siyasal
Kitapevi.

Binbagioglu, C. (2000). Okulda ders disi etkinlikler. Milli Egitim
Basimevi, istanbul: MEB Ogretmen Kitaplar1 Dizisi.

Braund, M., & Reiss, M. (2006). Towards a more authentic science
curriculum: The contribution of out-of-school learning. Interna-
tional Journal of Science Education., 28(12), 373-1388.

Brennan, R. L., & Prediger, D. J. (1981). Coefficient Kappa: Some
uses, misuses, and alternatives. Educational and Psychological
Measurement, 41, 687-699.

Caleon, I. S., & Subramaniam, R. (2007). Augmenting learning in an
out-of-school context: The cognitive and affective impact of two
cryogenics-based enrichment programmes on upper primary
students. Research in Science Education, 37(3), 333-351.

Chang, C. (2012). The impact of a science museum invoked learning
environment (smile) on students. Journal of Baltic Science
Education, 11(4), 357-366.

Cohen, L., Manion, L., & Morrison, K. (2007). Research methods in
education. New York: Routledge.

Creswell, J. W. (2007). Qualitative inquiry and research design:
Choosing among five approaches. Thousand Oaks, CA: Sage
Publications.

Demirbas, M. (2005). Fen bilgisi ogretiminde sosyal dgrenme
teorisinin Ogrenme iiriinlerine etkisinin incelenmesi. Ankara:
Gazi Universitesi Egitim Bilimleri Enstitiisii, Doktora Tezi.

DeWitt, J., & Storksdieck, M. (2008). A short review of school field
trips: Key findings from the past and implications for the future.
Visitor Studies, 11(2), 181-197.

Dierking, L. D., & Falk, J. H. (1997). School field trips: Assessing
their long-term impact. Curator, 40(3), 211-218.

Dogan, Y. (2010). Primary school students’ benefiting from museums
with educational purposes. International Journal of Social
Inquiry, 3(2), 137-164.

Doris, E. (2010). Doing what scientists do (2nd ed.). New Hampshire:
Greenwood Publishing Group.

Dudzinska-Pzesmitzski, D., & Grenier, R. S. (2008). Nonformal and
informal adult learning in museums: A literature review. Journal
of Museum Education, 33, 9-22.

Eccles, J. S., & Templeton, J. (2002). Extracurricular and other after-
school activities for youth. Review of Research in Education, 26,
113-180.

Eccles, J. S., Barber, B. L., Stone, M., & Hunt, J. (2003).
Extracurricular activities and adolescent development. Journal
of Social Issues, 59(4), 865-888.

Eder, D., & Parker, S. (1987). The cultural production and reproduc-
tion of gender: The effect of extracurricular activities on peer-
group culture. Sociology of Education, 60(3), 200-213.

Ertas, H., Sen, Al, & Parmasizoglu, A. (2011). The effects of out-of
school scientific activities on 9th grade students’ relating the unit
of energy to daily life. Necatibey Faculty of Education
Electronic Journal of Science and Mathematics Education,
5(2), 178-198.

Eshach, H. (2007). Bridging in-school and out-of-school learning:
formal, non-formal, and informal education. Journal of Science
Education and Technology, 16(2), 171-190.

Esler, W. K., & Esler, M. K. (1993). Teaching elementary science.
Belmont, CA: Wadsworth Publishing Company.

Falk, J. H. (2005). Free-choice environmental learning: Framing the
discussion. Environmental Education Research, 11(3), 265-280.

Falk, J. H., Heimlich, J. E., & Foutz, S. (2009). Free-choice learning
and environment. Lanham, MD: AltaMira Press.

Gerber, S. (1996). Extracurricular activities and academic achievement.
Journal of Research and Development in Education, 30, 42-50.

Granier, R. S. (2010). “Now this is what I call learning!” A case
study of museum-initiated professional development for teach-
ers. Adult Education Quarterly, 60(5), 499-516.

Griffin, J. (2004). Research on students and museums: Looking more
closely at the students in school groups. Science Education,
88(1), 59-70.

Guler, A. (2011). Impact of a planned museum tour on the primary
school students’ attitudes. Elementary Education Online, 10(1),
169-179.

Hein, G. E. (2006). Museum education. In S. Macdonald (Ed.), A
companion to museum studies (pp. 340-352). Hoboken, NIJ:
Wiley-Blackwell.

Herr, N. (2008). The sourcebook for teaching science. Hoboken, NJ:
Jossy-Bass Publishing Company.

Holland, A., & Andre, T. (1987). Participation in extracurricular
activities in secondary school: What is known, what needs to be
known? Review of Educational Research, 57, 4347-4466.

Hooper-Greenhill, E. (1997). Museum learners as active post-
modernists: Contextualizing constructivism. Journal of Educa-
tion in Museums, 18, 1-4.

Kisa, M. T. (2005). Development and implementation of a “science
center learning kit” designed to improve student outcomes from
an informal science setting. Ankara: B.S., Primary Science
Education, Bogazi¢i University.

Kisiel, J. F. (2003). Teachers, museums and worksheets: A closer
look at a learning experience. Journal of Science Teacher
Education, 14(1), 3-21.

Kose, E. (2004). Tlkgretim 6grencilerinin ders disi etkinlikleri tercih
etme nedenleri, XIII. In Ulusal Egitim Bilimleri Kurultay.
Malatya: Inonii Universitesi.

Leung, C., Cartwright, K., Guzzetti, B., Knapp, N. F., Laster, B. P., &
Richards, J. (2010). Ethical issues in conducting literacy research
in school and out-of-school settings. Journal of Reading
Education, 36(1), 9.

Lucas, A. M., McManus, P., & Thomas, G. (1986). Investigating
learning from informal sources: Listening to conversations and
observing play in science museums. European Journal of
Science Education, 8, 341-352.

Luehmann, A. L. (2009). Students’ perspectives of a science
enrichment programme: Out-of school inquiry as access. Inter-
national Journal of Science Education, 31(13), 1831-1855.

@ Springer



72

A. Tasdemir et al.

Luehmann, A. L., & Markowitz, D. (2007). Science teachers’
perceived benefits of an out-of-school enrichment programme:
Identity needs and university affordances. International Journal
of Science Education, 29(9), 1133-1161.

Mahoney, J. L. (2000). School extracurricular activity participation as
a moderator in the development of antisocial patterns. Child
Development, 71(2), 502-516.

Manzanal, R. F., Barreiro, L. M. R., & Jimenez, M. C. (1999).
Relationship between ecology fieldwork and student attitudes
toward environmental protection. Journal of Research in Science
Teaching, 36(4), 431-453.

Marsh, H., & Kleitman, S. (2002). Extracurricular school activities:
The good, the bad, and the nonlinear. Harvard Educational
Review, 72(4), 464-514.

Metz, D. (2005). Field based learning in science: Animating a
museum experience. Teaching Education, 16(2), 165-173.
Miles, M. B., & Huberman, A. M. (1994). Qualitative data analysis.

Thousand Oaks, CA: Sage.

Mittelstaedt, R., Sanker, L., & Vanderveer, B. (1999). Impact of a
week-long experiential education program on environmental
attitude and awareness. Journal of Experiential Education,
22(3), 138-148.

National Research Council. (1996). National science education
standards. Washington, DC: National Academy Press.

Nundy, S. (1999). The fieldwork effect: The role and impact of
fieldwork in the upper primary school. International Research in
Geographical and Environmental Education, 8(2), 190-198.

Ozgelik, D. A. (2010). Ol¢cme ve degerlendirme. Ankara: Pegem
Akademi Yay.

Phillips, M., Finkelstein, D., & Wever-Frerichs, S. (2007). School site
to museum floor: How informal science institutions work with
schools. International Journal of Science Education, 29(12),
1489-1507.

Power, S., Taylor, C., Reesa, G., & Jones, K. (2009). Out-of-school
learning: variations in provision and participation in secondary
schools. Research Papers in Education, 24(4), 439—460.

Quevedo, F. (2012). Upwardly mobile. In E. Canessa, & M. Zennaro
(Eds.), Mobile science & learning. (pp. 15-18). Retrieved from
http://m-science.net/.

Ramey-Gassert, L. (1997). Learning science beyond the classroom.
The Elementary School Journal, 97(4), 433-448.

@ Springer

Resnick, L. B. (1987). Learning in school and out. Educational
Researcher, 16, 13-20.

Rickinson, M., Dillon, J., Teamey, K., Morris, M., Choi, M. Y.,
Sanders, D., et al. (2004). A review of research on outdoor
learning. Shrewsbury, UK: National Foundation for Educational
Research and King’s College London.

Ritchie, J., & Lewis, J. (2003). Qualitative research practice.
London: SAGE Publications.

Sahan, M. (2005). Miize ve egitim. Turk Egitim Bilimleri Dergisi,
3(4), 487-501.

Semper, R. J. (1990). Science museums as environments for learning.
Physics Today, 43(11), 50-56.

Subramaniam, S. R. (2012). Lifelong learning programmes for
sustainable development. The Asia-Pacific Education Researcher,
21(3), 625-635.

Tali Tal, Y. B. (2006). Learning in a personal context: Levels of
choice in a free choice learning environment in science and
natural history museums. Science Education, 91(1), 75-95.

Taylor, E. W., & Neill, A. C. (2008). Museum education: A nonformal
education perspective. Journal of Museum Education, 33, 23-32.

Tekin, H. (2000). Egitimde dlgme ve degerlendirme. Ankara: Nobel
Yay.

Tran, L. Y. (2007). Teaching science in museums: The pedagogy and
goals of museum educators. Science Education, 91(2), 278-297.

Turgut, M. F. (2000). Egitimde olgme ve degerlendirme. Ankara:
Nobel Yay.

Tiirkmen, H. (2010). Informal (sinif-disi) fen bilgisi egitimine tarihsel
bakis ve egitimimize entegrasyonu. C.U Egitim Fakiiltesi
Dergisi, 39, 46-59.

Uitto, A., Juuti, K., Lavonen, J., & Meisalo, V. (2006). Students’
interest in biology and their out-of-school experiences. Journal
of Biological Education, 40(3), 124-129.

Youniss, J., McLellan, J. A., Su, Y., & Yates, M. (1999). The role of
community service in identity development: Normative, uncon-
ventional, and deviant orientations. Journal of Adolescent
Research, 14(2), 248-261.

Yiiksel, S. (2009). Informal contacts of education faculty students and
correlate to their academic achievement. Ahi Evran Universitesi
Egitim Fakiiltesi Dergisi, 10(2), 119-127.

Zarrett, N., & Mahoney, J. L. (2011). Out-of-school activities.
Encyclopedia of Adolescence, 2, 221-231.


http://m-science.net/

	Using Science Centers and Museums for Teacher Training in Turkey
	Abstract
	Introduction
	The Current Situation in Turkey: Teacher Training Programs and Out-of-School Learning

	Method
	Participants
	Instrument
	The Procedure
	Before the Out-of-School Activities
	During the Out-of-School Activities
	After the Out-of-School Activities

	The Data Analyses
	Results
	Conclusions and Discussion
	Limitations of the Study
	Implications for Educational
	Suggestions for Future Research
	Acknowledgments
	References


