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Abstract

Purpose: The purpose of this study is to adapt the Science Experience Scale in Informal Environments (ScESInE), which was
developed by Gafoor and Narayan (2008), to Turkish culture and to evaluate the validity and reliability of the scale.

Design/Methodology/Approach: In the study, the Turkish translation study of the scale was performed by using exploratory
factor analysis and confirmatory factor analysis for validity and Cronbach’s alpha internal consistency coefficient and item
analysis for reliability. A total of 500 students participated in the study. The students were studying in the 5%, 6%, 7", and 8t
grades of the secondary schools in the central district of the province of Karaman in the fall semester of the 2019-2020
academic year.

Findings: As a result of the exploratory factor analysis, it was found that 41.01% of the total variance of the scale consisting of
four factors was explained. Scale item factor load values varied between .45 and .79. As a result of the analysis done for
reliability, Cronbach’s alpha internal consistency coefficients for overall scale and observation, addition, activity, and
experiment sub-dimensions were found as 85, .71, .87, .63, and .71, respectively. As a result of item analysis for reliability, the
corrected item total correlations were found between .30 and 68. Finally, as a result of the confirmatory factor analysis good
fit indexes were obtained (x2 = 788.78, sd = 395, 2 / sd = 1.99, p = 0.00; RMSEA = .045, RMR = .026, SRMR = .056 , GFI = .90,
AGFI = .89, CFI = .95, NFI = .91, NNFI = .95, IFl = .99, RFI = .90).

Highlights: As a result of all these analyses, it can be said that the Turkish version of the scale is valid and reliable and can be
used by researchers in scientific research.

6z
Calismanin amaci: Bu calismanin amaci Gafoor ve Narayan (2008) tarafindan gelistirilen informal Ortamlarda Fen Deneyimi
Olgegi (InOFeDO) nin Tiirk kiiltiir icin Tiirkceye uyarlanarak gecerlik ve giivenirlik calismasini yapmaktir.

Materyal ve Yéntem: Arastirmada Olgegin Tirkce ceviri calismasi, gegerlik igin agimlayici faktor analizi ve dogrulayici faktor
analizi ile givenirlik i¢in ise Cronbach alfa ig tutarlik katsayisi ve madde analizi yapilarak gerceklestirilmistir. Arastirmaya 2019-
2020 egitim 6gretim yili gliz doneminde Karaman ilinin merkez ilgesine bagh ortaokullarin 5, 6, 7 ve 8. siniflarinda 6grenim
gormekte olan 6grencilerden kolay ulasilabilir durum 6rneklemesi ile segilen 500 6grenci katilmigtir.

Bulgular: Yapilan agimlayici faktor analizi sonucunda doért faktérden olusan 6lgegin toplam varyansinin %41.01’inin agiklandigi
gorilmistiir. Olcek madde faktor yiik degerleri .45-.79 arasinda degismektedir. Giivenirlik i¢in yapilan analiz sonucunda &lcek
toplami, gézlem, toplama, aktivite ve deney alt boyutlari igin Cronbach alfa ig tutarlik katsayilari sirasiyla 85, .71, .87, .63 ve .71
olarak bulunmusgtur. Guvenirlik igin yapilan madde analizi sonucunda diizeltilmis madde toplam korelasyonlari .30-68 arasinda
bulunmustur. Son olarak 6lgegin gegerligi icin yapilan dogrulayici faktor analizi sonucunda iyi diizeyde uyum iyiligi indeksleri
elde edilmistir (x2=788.78, sd=395, x2/sd=1.99, p=0.00; RMSEA=.045, RMR=.026, SRMR=.056, GFI=.90, AGFI=.89, CFI=.95,
NFI=.91, NNFI=.95, IFl =.99, RFI = .90).

Onemli Vurgular: Yapilan tiim bu analizler sonucunda élgegin Tiirkce uyarlamasi gergeklestirilen formunun gecerli ve giivenilir
oldugu ve bilimsel aragtirmalarda arastirmacilar tarafindan kullanilabilecegi séylenebilir.
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INTRODUCTION

The learning process has been persisting since the first existence of humanity on Earth. Especially the feeling of curiosity
showing up in childhood is a very important factor in learning. Conducting theoretical studies on child development, Vygotsky has
proposed a sociocultural perspective to learning. According to this point of view, learning and development have passed from
social contexts to individual understanding. In other words, information is a phenomenon that is first encountered in the
interaction with people and then attributed to students (Kozulin, 2003; Wertsch, 1991, as cited in Zhai, 2015). For this reason,
daily experiences of individuals are important in the flow of natural life.

Learning from daily experiences is learning without forcing by paying selective attention to the experiences that an individual
need to understand (Gafoor and Narayan, 2012). The daily experiences initiate the learning activities of individuals, and they help
individuals associate the learned information with daily life more easily, thereby creating meaningful learning (Andrée, 2003; Ayas
and Ozmen, 1999; Bodner, 1990; Costu and Ayas, 2005). Learning in informal settings is associated with learning from daily
experiences.

Maarschalk (1988) and Tamir (1990) grouped learning environments into three groups as formal, non-formal, and informal.
Learning in schools or courses is formal, while environments including formal and informal settings such as out-of-school learning
environments are non-formal. Informal settings, on the other hand, are learning environments that can show up in any place
where unstructured, spontaneous learning takes place (Eshach, 2007). Learning in places, such as museums and zoos, as well as
learning by watching TV, from friends, and from the Internet, can be informal (Salmi, 1993). In other words, informal learning
occurs naturally as a result of the experiences of people in the flow of life (Cavus, Umdu Topsakal, and Oztuna Kaptan, 2013).

Learning in school is (formal) compulsory, teacher-centered, externally motivating, and while learning is often pursued to get
good grades in a formal setting, learning in informal environments is voluntary, student-centered, intrinsically motivating, and
takes place with the individual's own choices and interests (Gafoor & Narayan, 2012). This information, which we call "preliminary
information" that students bring to the school, is the information they obtain in informal settings. Students' knowledge is
structured from daily experiences at a very early age, and they build the information learned in school on the information learned
from daily experiences (Gardner, 1975; Hatano and Inagaki, 1996). For this reason, as the information students learn in informal
settings will make up the basis of the information they have learned in school, obtaining this informal information is important in
terms of the meaningfulness of the information learned in school.

To prepare individuals for life and to have them make sense of daily experiences, the science course and courses related to
this field are important (Costu, Unal, and Ayas, 2005) because the gains of the science course are closely related to the events and
facts we encounter in daily life. The special objectives of the 2018 science course include "achieving taking responsibility for daily
life problems and utilizing knowledge of science, scientific process skills, and other life skills in solving these problems". Also, in
this program, “firstly, students are expected to define a need or problem from daily life related to the subjects discussed in the
units within the scope of science, engineering, and entrepreneurship applications. The problem is expected to aim at improving
tools, objects or systems used or encountered in daily life" (Ministry of National Education [MoNE], 2018). According to the science
curriculum, daily life experiences are considered important because knowledge of students' daily life experiences in informal
settings makes learning meaningful and helps utilize knowledge in daily life more by associating daily experiences with the gains
of science course (Bodner, 1990; Costu and Ayas, 2005). Besides, out of school experiences play an active role in individuals'
interest in science (Gafoor and Narayan, 2012). Studies on the use of what is learned in a science course in daily life have shown
that students cannot use the knowledge learned in the science course in daily life at the desired level (Canpolat and Ayyildiz, 2019;
Ozmen, 2003; Korkmaz and Buyruk, 2016). Therefore, this reveals the necessity for knowing students' daily life experiences in the
science field.

The daily experiences that individuals obtain in informal settings vary according to gender and the region where they live
(Christdou, 2006; Gafoor and Narayan, 2010). According to Brown (2007), the types of experiences individuals have in informal
settings affect learning. In all countries, while boys have more experience in mechanical activities, girls are engaged in nature-
related activities more (Sjoberg, 2000). For example, female students are more successful in biology course than male students
(Ozay, Ocak, and Ocak, 2003). This stems from the experiences of girls and boys in informal settings. Also, the information gained
from daily experiences forms pre-learning, thereby playing a mediating role in helping students to understand science (Rivet and
Krajcik, 2008). According to Turkmen (2010), informal settings imparts individuals the ability to find solutions to problems they
may encounter in their daily lives by increasing their knowledge.

METHOD

In this section, the study group, the data collection tool, the research process, and information about the data collection tool
and data analysis are presented under related headings.

The Study Group

The data of this study were collected from secondary school students in the public schools of the central district of Karaman
province in the fall semester of the 2019-2020 academic year. The Science Experience Scale in Informal Environments, which was
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developed by Gafoor and Narayan (2008) and originally called the Scale of Out-of-School Science Experiences (SOSSE), was
designed for 10-14-year-old middle school students in India. For this reason, the study group of this study consisted of middle
school students. The study group included a total of 500 middle school students, including 265 girls (53.0%), and 235 boys (47.0%).
According to Comrey and Lee (1992), in scale development studies, a sample size of 300 is good, 500 is very good, and 1000 is
excellent. Accordingly, the sample size was considered to be good and sufficient for the study. Participants were selected using
the convenience sampling method. This method is appropriate when researchers want to reach participants more easily and spend
less money (Canbazoglu, Bilici, 2019). Of the total participants, 89 (17.8%) were fifth grade, 135 (27.0%) sixth grade, 107 (21.4%)
seventh grade, and 169 (33.8%) eighth grade students. The ages of the students in the study group ranged from 10 to 13 (11.71
1.47).

The Data Collection Tool

The Science Experience Scale in Informal Environments (ScESInE)

This scale was developed by Gafoor and Narayan (2008) to determine the science experience levels of secondary school
students in informal settings. The ScESInE has a three-point Likert type rating structure (1 = never, 2 = sometimes, 3 = generally)
and consists of 89 items and four subscales (observation 27 items, addition 11 items, activity 34 items, and experiment 17 items).
An overall score is calculated, and increased scores obtained from the scale show increased levels of science experience in informal
settings by participants. In the development study of the scale, Cronbach’s alpha internal consistency coefficient was calculated
as .93, .80, .73, .82, and .81 for the overall scale and observation, addition, activity, and experiment subscales, respectively. The
test-retest reliability coefficient for the overall scale was found as .78. The test/split-half-test reliability coefficient was calculated
as .88, .75, .68, .70, and .81 for the overall scale and observation, addition, activity, and experiment subscales, respectively. As a
result of the fit validity of the scale, a correlation coefficient of .56 was obtained with the Science Interest Scale. The scale was not
subjected to factor analysis in its original study, but within the scope of this study, factor analysis was performed during adapting
it to the Turkish context.

The study process

First, the permission of the authors of the scale was obtained to carry out the adaptation study of the scale to the Turkish
context and to do its validity and reliability analyses. Then, the adaptation process was launched. In the first stage, the scale was
translated from English to Turkish by three experts. After that, the Turkish version of the scale was translated back to English by
two experts. The English and Turkish forms of the scale were compared, the appropriateness of the translation was reviewed by
two experts, and the scale form was created. Finally, the scale was submitted to the opinion of a Turkish language expert for
grammar and intelligibility, and the final form was created. The Turkish form of the final version of the scale was submitted to the
opinions of three experts for an assessment of its appropriateness in measuring science experiences in informal environments. As
a result of the positive evaluations of the experts, the Turkish form of the scale became ready for validity and reliability studies.
All the procedures performed also constituted the evaluator validity of the scale.

Data collection

At the outset, the approval of the Ethics Committee of Karamanoglu Mehmetbey University (issue: 95728670-900-E.11207)
and the permission of the Karaman Directorate of National Education were obtained, and then the administration of the scale in
the public schools was launched. The scale was administered to 600 secondary school students in the 2019-2020 academic year.
During the administration, scale forms were only given to volunteer participants in the classroom environment. Before the
application, the purpose and importance of the study were explained, and it was stated that no personal data were needed and
that the results of the study would not be evaluated individually but would be used for scientific purposes. It took an average of
30 minutes to fill out the scale forms. The scale forms of 100 students were not included in the study because they were filled out
incorrectly and incompletely. The validity and reliability studies of the scale were carried out using the data supplied by 500
students.

Data analyses

In this study, first, the exploratory factor analysis (EFA) was conducted to determine the construct of the Turkish form of the
scale. Later, Cronbach’s alpha internal consistency coefficient and corrected item-total correlations were calculated to determine
the reliability of the scale. Moreover, the confirmatory factor analysis (CFA) was carried out to determine whether the construct
of the scale obtained as a result of the EFA was confirmed. SPSS 21.0 and LISREL 9.1 software packages were used in the analysis
of the study data.

|Kastamonu Education Journal, 2021, Vol. 29, No. 1|



257

FINDINGS
In this section, findings regarding the validity and reliability of the scale are presented under subheadings, respectively.

The EFA results

At this stage, the EFA was conducted to reveal the construct of the scale. Before doing the EFA, the Kaiser-Meyer-Olkin (KMO
= .84) coefficient of the scale and Bartlett's test of sphericity (x2 = 4053.10, sd = 435) were examined. Accordingly, it was decided
that the scale could be subjected to the factor analysis. While carrying out the EFA, the varimax vertical-axis rotation was used as
the rotation technique. As a result of the EFA analysis, a four-factor structure was obtained as in the original form. The items on
the scale with a factor load of less than .40 and those yielding a loading on more than one factor were re-analyzed, respectively
(1,2,3,5,6,8,9,10, 11, 12, 14, 15, 16, 17, 18, 19, 22, 23, 24, 25, 33, 38, 39, 40, 41, 42, 43, 44, 45, 47, 48, 49, 50, 51, 52, 53, 54,
55, 56, 57, 58, 59, 63, 64, 65, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 81, 82, 85, 89). Factors and item factor loading values obtained
as a result of the EFA of the scale are presented in Table 1.

Table 1. The EFA results for the Science Experience Scale in Informal Environments

Iltems New item no Obser:vatlo Addition Activity Experiment

4 1 .56 .10 .06 .06
7 2 .50 .14 .03 .01
13 3 .57 .05 .27 -.02
20 4 .58 .06 -.01 .10
21 5 .53 11 -.10 13
26 6 .72 .07 .06 .03
27 7 .62 11 -.02 .14
28 8 .16 .62 .25 .09
29 9 .18 .62 .15 .16
30 10 .02 .79 .03 .06
31 11 .04 .78 .04 .02
32 12 .04 .72 .06 13
34 13 .04 .58 .03 .26
35 14 .14 .66 .01 13
36 15 .16 .70 .07 .07
37 16 .16 .64 .08 .14
46 17 .07 .19 .52 .20
60 18 -.07 .00 .63 -.04
61 19 .09 .09 .45 13
62 20 .09 .06 .47 17
66 21 .02 .00 71 -.16
67 22 .02 11 .63 .07
78 23 .03 .17 .16 .53
79 24 .16 -.01 13 .48
80 25 .07 .05 .15 .53
83 26 .18 .01 .05 .51
84 27 -.02 .21 -.09 .61
86 28 .08 .09 .05 .59
87 29 .02 .20 -.20 .58
88 30 -.02 .26 12 .61
Eigenvalues 2.10 6.00 1.98 2.22
Explained variance %7.01 %20.00 %6.61 %.7.40
% Explained total variance %41.01

The examination of Table 1 indicated that the item factor loading values of the subscales ranged between .53 and .72 for the
observation subscale, .58 and .79 for the addition subscale, .45 and .71 for the activity subscale, and .48 and .61 for the experiment
subscale. Moreover, the total explained variance of the scale consisting of four sub-dimensions was 41.01%.
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Reliability
To determine the reliability of the scale, Cronbach’s alpha internal consistency coefficient was calculated. Cronbach's alpha

internal consistency coefficients for the overall scale and observation, addition, activity, and experiment subscales were found as
.85, .71, .87, .63, and .71, respectively.

Item Analysis
In this study, an item analysis was implemented in addition to Cronbach’s alpha internal consistency coefficient for the
reliability of the scale. In the item analysis, the corrected item-total correlation and arithmetic mean and standard deviation values

were calculated. The results of the item analysis are presented in Table 2.

Table 2. The results of the item analysis

Items r X SD

1 .40 2.23 .67

2 .34 2.28 .63

3 .40 2.41 .65

Observation 4 41 2.15 71
5 .38 1.75 .69

6 .54 2.04 .75

7 .45 1.90 .73

8 .58 1.76 77

9 .58 1.57 .76

10 .68 1.70 77

11 .67 1.62 74

Addition 12 .64 1.49 .69
13 .53 1.38 .64

14 .58 1.54 .69

15 .64 1.62 .73

16 .60 1.80 .70

17 .32 2.10 74

18 .37 2.50 .64

Activity 19 .30 2.24 .62
20 .32 2.18 71

21 47 2.63 .57

22 43 2.30 .66

23 42 1.64 72

24 .35 1.96 .69

25 .39 1.78 71

Experiment 26 .37 1.84 .73
27 43 1.23 .52

28 41 1.53 .67

29 .39 1.23 .55

30 48 1.44 .63

As seen in Table 2, the corrected item-total correlation, arithmetic mean, and standard deviation values were .34 -.54, 1.75 -
2.41, and .63 - .75 for the observation subscale; .53 - .68, 1.38 - 1.80, and .64 - .77 for the addition subscale; .30 - .47, 2.10 - 2.63,
and .57 - .74 for the activity subscale; .35 - .48, 1.23 - 1.96, and .52 - .73 for the experiment subscale.

Results of the Confirmatory Factor Analysis

In this part, the CFA was carried out to determine whether the construct obtained as a result of the EFA of the scale was
confirmed. All the goodness of fit indices obtained as a result of CFA were found to be at a good level (x2=788.78, sd=395,
x2/sd=1.99, p=0.00; RMSEA=.045, RMR=.026, SRMR=.056, GFI=.90, AGFI=.89, CFI=.95, NFI=.91, NNFI=.95, IFl =.99, and RFIl = .90).
Moreover, the CFA model was found to be significant. The standardized coefficients and factor loading values of the CFA of the
scale are presented in Figure 1.
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Figure 1. Path diagram andfactorloadings of the scale

As a result of the CFA, the explanation ratios of the implicit variables for the observed variables were found between .45 and
.79. In addition, it was observed that t values of all items on the scale were significant.

DISCUSSION

In this study, the ScESInE, developed by Gafoor and Narayan (2008), was adapted to the Turkish context for secondary school
students. In this context, the validity and reliability study results of the scale are discussed below.

The EFA was not conducted in the original study of the scale. While adapting the scale to the Turkish context, first, KMO (.84)
and Bartlett's Test of Sphericity (x2 = 4053.10, sd = 435) were examined, and the results obtained were found to be suitable for
the EFA. As a result of the EFA done, items with an item factor loading value below .40, and those overlapping due to loading on
more than one factor were removed from the scale, respectively, and the analyses were repeated. As a result of the EFA, a
structure with four factors and 30 items was obtained as in the original scale. It was found that the scale consisting of four
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subscales explained approximately 41% of the total variance. A total variance of 30% or more is considered as a sufficient value
(Buylkoztirk, 2007). Therefore, this criterion was met, too. The item loading values of the scale ranged from .45 to .79. A scale
item loading value of .40 or above is considered as an adequate value (Sencan, 2005).

Cronbach’s alpha internal consistency coefficient for the reliability of the scale was found to be 85, .71, .87, .63, and .71 for
the overall and observation, addition, activity, and experiment subscales, respectively. Cronbach’s alpha internal consistency
coefficients calculated for the reliability were both equal or above .60 (Nunnally & Bernstein, 1994; Sencan, 2005) and close to
the values obtained in the original study, which showed that the scale was reliable. In addition, the corrected item total correlation
values were calculated for the reliability of the scale. These values were found to range between .30 and .68. A corrected item
total correlation value of .30 and above is considered adequate (Stimer, 2000).

For the validity of the scale, the CFA was carried out in addition to all these procedures. As a result of the CFA, the construct
of the scale consisting of four sub-dimensions and 30 items was confirmed. All goodness of fit indices obtained in the CFA model
were found to be at a good level (Hu and Bentler, 1999; Stimer, 2000; Tabachnick and Fidell, 2007). As a result, it can be said that
the construct of the scale adapted to the Turkish context was confirmed.

After all analyses carried out in the study, we obtained a scale with 30 items and four subscales that determines the middle
school students’ levels of science experience in informal environments. As a result of the analyses, it was observed that all
subscales available in the original scale were included in the Turkish version. The names of the subscales are observation, addition,
experiment, and activity. The items in these dimensions demonstrate students’ observations, objects that they collect, that is,
they add to their collection, and experiments and activities they carry out in informal environments in informal education. The
items included in the subscales were found to measure the targeted areas.

This study has some limitations. First, the study was conducted with middle school students. Its validity and reliability should
be calculated again when it is used in elementary and high school students. Second, the convenience sampling method was used
in this study. Other sampling methods (random, purposive, etc.) are recommended for new studies. Finally, this scale is based on
self-report. We recommend that students' experiences should be supported with qualitative data research methods.

As a result of all validity and reliability analyses carried out under the adaptation of the scale to the Turkish context, it can be said
that it can be used to determine middle school students’ level of science experience in informal environments in Turkey (Appendix
1).

Ethics Committee Approval

First, the approval of the Ethics Committee of Karamanoglu Mehmetbey University (issue: 95728670-900-E.11207) and the
permission of the Karaman Directorate of National Education was obtained, and then the scale was administered in the state
schools.

REFERENCES

Andrée, M. (2003). Everyday-life in the science classroom: a study on ways of using and referring to everyday-life. Paper presented at the ESERA
Conference. Noordwijkerhout, The Netherlands.

Ayas, A. & Ozmen, H. (1999). Asit-baz kavramlarini giincel olaylarla biitiinlestirilme seviyesi: bir rnek olay calismasi. /ll. Ulusal Fen Bilimleri
Egitimi Sempozyumu. Karadeniz Teknik Universitesi, Fatih Egitim Fakiiltesi, Trabzon.

Bodner, G.M. (1990). Why good teaching fails and hard-working students do not always succeed? Spectrum, 28(1), 27-32.

Brown, E. L. (2007). Differences in nature related experiences for rural, suburban, and urban children and parents: implications for standardized
testing. Thesis. Northeastern University, Boston. http://iris.lib.neu.edu/honors projects/13

Blyukoztiirk, S. (2007). Sosyal bilimler igin veri analizi el kitabi. Sekizinci baski, Ankara: Pegem Yayincilik.

Canbazoglu Bilici, S. (2019). Ornekleme yéntemleri. H. Ozmen & O. Karamustafaoglu (Ed.), Egitimde arastirma yéntemleri iginde (s. 56-78).
Ankara: Pegem Akademi.

Canpolat, E. & Ayyildiz, K. (2019). Level of 8th grade students' ability to relating science course with daily life. Anadolu University Journal of
Education Faculty, 3(1), 21-39.

Christdou, V. (2006). Greek students’ science-related interest and experiences: Gender differences and correlations. International Journal of
Science Education, 28(10), 1181-1199.

Comrey, A. L. & Lee, H. L. (1992). A first course in factor analysis. Hillsdale, New Jersey: Erlbaum.

Costu, B. & Ayas, A. (2005). Evaporation in different liquids: Secondary students’ conceptions. Research in Science & Technological Education.
23(1), 75-97.

Costu, B., Unal, S. & Ayas, A. (2007). The use of daily-life events in science teaching. Journal of Ahi Evran University Kirsehir Faculty of Education,
8(1), 197-207.

Cavus, R., Umdu Topsakal, U. & Oztuna Kaptan, A. (2013). Teachers’ views on awareness of environmental acquiring in informal learning
environments: The sample of kocaeli science houses). Pegem journal of education and instruction, 3(1), 15-26.

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.

|Kastamonu Education Journal, 2021, Vol. 29, No. 1|



261

Gardner, P. L. (1975). Attitude to science - A review. Studies in Science Education, 2, 1-41.
Gafoor, K. A. & Narayan, S. (2008). Scale of out-of-school science experiences (SOSSE). Department of Education, University of Calicut.

Gafoor, K. A. & Narayan S. (2012). Out-of-school experience categories influencing interest in science of upper primary students by gender and
locale: Exploration on an Indiansample. Science Education International, 23(3), 191-204.

Gafoor, K. A. & Narayan, S. (2010). Out-of-school science experiences and interest in science of upper primary school pupils of Kerala. Journal of
Indian Education, 36(1), 29-38.

Hake, R. (1998). Active-engagement vs. Traditional methods: A six thousand student study of mechanics test data for introductory physics
course. American Journal of Physics, 66(1), 64-74.

Hatano, G. & Inagaki, K. (1996). Cognitive & cultural factors in acquisition of intuitive biology. The Handbook of Education & Human Development.
Olson and Torrance.

Hu, L. T., & Bentler, P. M. (1999). Cut off criteria for fit indexes in covariance structure analysis: conventional criteria versus new alternatives.
Structural Equation Modeling: A Multidis-ciplinary Journal, 6(1), 1-55.

Korkmaz, O. & Buyruk, B. (2016). Students' associating concepts of science and technology with daily life. Ondokuz Mayis University Journal of
Education Faculty, 35(1), 159-172.

Maarschalk, J. (1988). Scientific literacy and informal science teaching. Journal of Research in Science Teaching, 25(2), 135— 146.

Milli Egitim Bakanhgi [MEB]. (2018). ilkégretim kurumlari (ilkokullar ve ortaokullar) fen bilimleri dersi 6¢retim programi. Ankara: T. C. Milli Egitim
Bakanlig1 Talim ve Terbiye Kurulu Bagkanhgi.

Nunnally J. C., & Bernstein, I. H. (1994). Psychometric Theory. Third ed., New York: McGraw-Hill.

Ozay, E., Ocak, i. & Ocak, G. (2003). The effect of gender on academic success and permanence in general biology applications. Pamukkale
University Journal of Education, 2(14), 63-67.

Rivet, A.E., & Krajcik, J.S. (2008). Contextualizing instruction. Leveraging students' prior knowledge and experiences to foster understanding of
middle school science. Journal of Research in ScienceTeaching, 45(1), 790100.

Salmi, H. S. (1993). Science centre education: motivation and learning in informal education. Published doctoral dissertation. ED 363 613, Helsinki
University, Finland.

Sjoberg, S. (2000). Science and scientists. Pupils’ experiences and interests relating to science and technology: Some results from a comparative
study in 21 countries. Retrieved, March 19, 2018. Retrieved from http://folk.uio.no/sveinj/

Siimer, N. (2000). Yapisal esitlik modelleri: Temel kavramlar ve 6rnek uygulamalar. Tiirk Psikoloji Yazilari, 3(6), 49-74.
Sencan, H. (2005). Sosyal ve davranissal dlgiimlerde giivenilirlik ve gegerlilik. Ankara: Segkin Yayinevi.
Tabachnick, B.G., & Fidell, L.S. (2007). Using multivariate statistics. Boston: Pearson.

Tamir, P. (1990). Factors associated with the relationship between formal, informal, and non-formal science learning. Journal of Environmental
Education, 2(2), 34-42.

Tatli, A., & Eryllmaz, A. (2001). The effect of traditional lecturing on METU students’ misconceptions in mechanics course. Education and Science,
26(122), 72-77.

Tirkmen, H. (2010). Historical view to informal science education and its integration into our education. Cukurova University Journal of Education
Faculty, 3(39), 46-59.

Zhai, J. (2015). Teaching science in out-of-school settings pedagogies for effective learning, DOI 10.1007/978-981-287-591-4_3. Chapter3.
Springer Singapore Heidelberg New York Dordrecht London.

| Kastamonu Education Journal, 2021, Vol. 29, No.1|



262

Appendix 1. The Science Experience Scale in Informal Environments (ScESInE)
Dear Students,

The sentences below aim at finding out about your out of school experiences with science. For
each statement, please mark one of the three choices with an “X” to show the frequency of your experiences.

Example:

Never Sometimes Often
| 17. Blowing soap bubbles | | X | |

Out-of-school science experiences are given in 4 sections. Please read the instructions for each section carefully and mark
your answer in the section provided.

PART 1 (Observation)

You see some observations about science below. Please mark the suitable box with an “X” according to how often you make these
observations.

Never Sometimes Often

. Animal behaviors

. Places where animals live
. Raindrops

. How machines work

. Spraying insecticides

. Rotting of an apple

. Rusting of iron

NOojn|_h(WIN|F

Part 2 (Addition)

You see some of the things that you collect related to science below. Please mark the suitable box with an “X” according to how
often you collect these objects.

Never Sometimes Often

8. Leaves

9. Feathers

10. Animal pictures

11. Bird pictures

12. Pictures of extinct animals and birds
13. Photos of space travelers

14. Pictures of natural disasters

15. Different soil types

16. Batteries

Part 3 (Activity)

You see some activities related to science below. Please mark the suitable box with an “X” according to how often you do these
activities.

Never Sometimes Often

17- Blowing soap bubbles

18. Brushing teeth twice a day

19. Doing exercise

20. Eating a variety of vegetables

21. Keeping the environment clean

22. Telling others to keep the environment clean

Part 4 (Experiment)
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You see some experiments related to science below. Please mark the suitable box with an “X” according to how often you carry
out these experiments.

Never Sometimes Often

23. Jetting water towards the sunlight to create a rainbow
24. Reflecting sunlight using a mirror

25. Reading words by looking at their reflection in the mirror
26. Making sounds by vibrating a stretched rubber band

27. To spread oil on a piece of paper to make a tracing paper
28. Mixing oil and water

29. Using kerosene to remove paint stains

30. Making a model using clay
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