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llkokul Ogrencileri Igcin Fen Maliyet Algisi Olgeginin Tiirkgeye Uyarlama
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Introduction

Attitudes, behaviors and perceptions that develop at a young age affect individuals’ development
into the future. Attitude and perception studies have attracted the attention of science educators (Toma
& Lederman, 2022) because of the effects of students' attitudes towards science on their scientific
learning performance, academic achievement and future career choices (Blalock et al., 2008; Boyd et al.,
2006; Bybee & McCrae, 2011; Koballa, 1988; Mason et al., 1991; Nieswandt, 2007). This has been at the
heart of many studies conducted in recent years meant to measure students' perceptions and attitudes
towards science (Bennett & Hogarth, 2009; Convert, 2005; Jenkins & Nelson, 2005; Rennie & Punch,
1991; Wyer, 2003). Results of these studies have revealed that science is generally perceived as difficult
and not associated with life, and male students tend to be more interested in science than female
students (Bennett & Hogarth, 2009). In addition, there are results indicating that students' interest in
science decreases after the primary school level (Tytler & Osborne, 2012; Wang & Berlin, 2010). In
addition to the studies that measure students' attitudes towards science, many measurement tools have
been developed to assess attitudes (Abd-El-Khalick et al., 2015; Bennett & Hogarth, 2009; Guzey et al.,
2014; Hillman et al., 2016; Kennedy et al., 2016; Lamb et al., 2012; Summers & Abd-El-Khalick, 2018;
Toma & Lederman, 2020; Wang & Berlin, 2010). However, there are concerns about some of the
attitude tools developed for science and these tools are criticized in terms of validity and reliability
(Munby, 1983, 1997; Ramsden, 1998). In order for education researchers to reach accurate findings and
influence education policies with these findings, attention should be paid to the full verification of the
relevant tools and to found them on a theoretical base.

Toma (2021) developed a scale measuring students' perceptions of science costs in order to address
concerns about attitude tools and the lack of tools based on robust frameworks. In fact, studies on cost
perception date back decades and originated in research investigating expectation-value structures in
motivation studies (Wigfield & Eccles, 2020). Expectations and perceived values of tasks are the two
main sources that influence achievement motivation (Chen & Liu, 2009). In this sense, the expectation-
value model designed by Eccles et al. (1983) is one of the most comprehensive frameworks. In this
model, researchers have created a comprehensive framework to investigate the impact of students'
motivation on their academic achievement and career decisions. The expectation-value model argues
that it is important to have the expectation and belief of being successful in a task and to see value in
participating in the task (Barron & Hulleman, 2015). Accordingly, the key components that make up the
model are: intrinsic value, attainment value, utility value and cost (Eccles & Wigfield, 2020; Gaspard et
al., 2015; Jiang et al., 2018). Intrinsic learning value in the components of the model affects perceived
value and goal orientations, and perceived utility and cost value in the components of the model affect
students' learning motivations (Shinogaya, 2018). Jacobs and Eccles (2000) stated that motivated
learning behaviors are directly related to students' expectations of success and their perceived task
values towards activities. However, it should not be forgotten that this expectation of motivation and
perceptions of task values are interrelated. As a matter of fact, success motivation depends on the
extent to which students balance expectation beliefs, perceived task values, and cost (Chen & Liu, 2009).

The first key component in the expectation-value model, the expectation of success, is separated
from task values. Achievement expectancy is defined as an individual's beliefs about their task-related
performance in upcoming activities (Eccles & Wigfield, 1995). Other components containing task values
are expressed as follows: attainment value, or the importance of the task for the person; intrinsic value,
or the instant and natural pleasure one gets from participating in an activity; benefit value, or the
importance of the task for some future goal and perceived utility for life (Eccles et al., 1983). Cost,
which is one of the sub-components of task values, has become an important part of the model; and
consequently, its role in the theory has begun being discussed in further detail (Barron & Hulleman,
2015). Recent studies argue that cost is a different factor from other dimensions of task value (Flake et
al., 2015). Traditionally categorizing cost as a type of value can lead to misleading results in defining its
nature due to the negative role of this dimension (Chen & Liu, 2009). Therefore, the researchers
suggested that the sub-components of the task value other than the cost have positive values and that
the cost has a different and unique structure (Barron & Hulleman, 2015; Jiang et al., 2018).
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Cost refers to the circumstances and effort required by an individual to participate in a task. In other
words, cost can be defined as the negative consequences of an individual's participation in a task (Jiang
et al., 2018). According to Eccles et al. (1983), cost perception is the individual's perceptions of how
much effort and what he has to give up to complete a task, and whether what is accomplished is worth
the effort put into achieving it (Wigfield & Eccles, 2020). In addition to these definitions, discussions of
researchers about different types of costs in studies on cost perception have led to the emergence of
different definitions of cost types. For example, opportunity cost can be defined as the valuable
alternatives that an individual gives up in order to fulfill a task; effort cost is the individual's perception
of the performance and effort he will spend on a task; psychological cost refers to the negative
psychological and emotional state of an individual's participation in a task (Wigfield et al., 2017). The
cost is affected by factors such as anxiety, and fear of both failure as well as the social consequences of
success. In addition, considering that people with limited time and energy cannot accomplish all they
would like to, the cost can also be described as a waste of time and energy (Eccles, 2011). As it can be
understood, cost perception aims to define individuals' perceptions of negative and undesirable task
values and their behaviors arising from these perceptions. Desired/positive or undesirable/negative
values affect the approach and avoidance-oriented behaviors of individuals (Elliot & Covington, 2001). In
other words, revealing the negative and undesirable values of individuals about a task can give clues
about the behaviors of the individual not fulfilling the task, disliking or avoiding the task. Because of all
these, students' cost perceptions about a task can be a guide for researchers and educators as it will
reveal their negative thoughts about the task.

It is important to reveal the perceptions of students regarding the time spent, effort and valuable
activities that they think they have lost while fulfilling a task related to a topic or field. As a matter of
fact, such cost perceptions, in other words, negative thoughts affect students' motivation, academic
success, expectations and beliefs about a task (Sato, 1998; Shinogaya, 2018). Chiang et al. (2011) found
in their study that perceived cost affects students' decision to be active. Therefore, it is important to
reveal students' perceptions of both task values and cost. Tools developed or adapted to provide
information about people's perceptions can be a guide for educational researchers and practitioners. In
the relevant literature review, it is observed that a variety of research deals with the cost perceptions of
students regarding different fields and courses (Luttrell et al., 2010; Perez et al., 2014; Shinogaya, 2018;
Trautwein et al., 2012). For example, Kosovich et al. (2015) developed the expectation-value-cost scale
for educators in line with the need for motivation interventions. However, according to Flake et al.
(2015), studies on cost, which is the sub-component of the expectation-value model based on
motivational studies, have been largely ignored. This shows that there are studies carried out to reveal
the cost perceptions of students in the international literature, but the subject is not discussed in detail.
However, no measurement tool that evaluates cost perception, and therefore no study on cost
perception, has been found in the national literature. Going further, although there are scales
developed to reveal students' attitudes and understandings towards science and studies conducted with
these scales (Alkis Kiiglikaydin, 2018, 2021; Balim & Aydin, 2009; Gliden & Timur, 2016; Usta & Akkanat,
2015), there is no valid and reliable measurement tool that will reveal the cost perception towards
science. Clearly, there is a need to develop a scale to measure the cost perception of primary school
students towards science or to adapt an existing cost perception scale to Turkish and conduct a validity
and reliability study.

This study aimed to introduce a cost perception scale for science to Turkish language and culture. It
is believed that adapting the scale developed by Toma (2021) and aiming to reveal the cost perception
towards science learning into Turkish and determining its psychometric properties will contribute to the
literature.

Children’s Perceived Cost of School Science Scale

The children’s perceived cost of school science scale was developed by Toma (2021), and its original
name was reported as "Measuring Children's Perceived Cost of School Science". The original scale was
applied to a total of 632 5th and 6th grade students (Mage= 10.87, SD=.76) studying in Spain. For this
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study, the related scale was applied to primary school fourth grade students whose average age was 10-
years-old. “School science” in the original version of the scale refers to the science education offered to
students in schools. Stating that he used this expression to draw attention to the fact that the science
lessons offered in schools in line with an official curriculum are different from the science education
offered in nature camps or summer courses, Toma reported via e-mail that the 10-year-old group is also
suitable for adaptation into Turkish.

There were six items in the original of the scale, and these items were grouped under two factors.
The first factor was named as “task effort” and items 1, 2, and 5 were included under this factor. The
second factor was named “loss of valued alternatives” and items 3, 4 and 6 were brought together
under this factor. For the 5-point Likert-type scale (1=I strongly disagree...5=I strongly agree) each factor
was calculated separately. A high score from the factors indicates a high perception of that factor, while
a low score means that this perception is low. The Cronbach's alpha value was reported as .78 for the
first factor, .74 for the second factor, and .81 for the entire scale. There is no reverse coded item in the
scale.

The Aim of the Study

The aim of this study was to adapt a scale developed by Toma (2021) toward children into Turkish. In
this context, it will be served to reveal the effort status of the primary school students towards science
and the cost perceptions of this amount of effort. Thanks to the adapted data collection tool, a valid and
reliable scale will be presented for researchers

Method
Sample

The sample size has been determined to be an important issue in scale adaptation and development
studies (Akbulut, 2010). There are different opinions in the literature regarding this issue. Accordingly,
some researchers stated that at least five or 10 times the number of items in the scale (Kass & Tinsley,
1979) should be reached, while some researchers stated that 300-500 participants ought to be included
(Tabachnick & Fidell, 2001).

The appropriate sampling technique was used to determine the sample of the study. Appropriate
sampling is expressed as the collection of data from a sample that the researcher can easily reach
(Buytkoztirk et al.,, 2011a). Because of this, data were collected from fourth grade primary school
students studying in Konya. A total of 539 students, 275 girls and 264 boys, participated in the study.
This shows that the sample size was sufficient for the scale adaptation study.

Data Collection Tools

The data collection tool used in this study was the Children’s Perceived Cost of School Science Scale
developed by Toma (2021). In the adaptation process of the scale, primary school fourth grade students
were contacted and a form consisting of scale items, gender and age information was used. The relevant
form was sent to the students with the help of online platforms after the necessary permissions were
obtained.

Ethical Permissions of Research

Before starting the adaptation work, permission to use the scale was requested from Radu Bogdan
Toma via e-mail. The researcher gave permission for the scale adaptation and made a statement about
the issues that should be considered. After obtaining permission to use the scale, an application for
permission from the ethics committee was made. The form related to the ethics committee permission,
dated 18.11.2021 and decision number E-16343714-605.99-176654, obtained from the Ethics
Committee of Selguk University Faculty of Education was applied to the 4th grade students who
volunteered to participate in the research.
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Adaptation Process of the Scale

After obtaining permission to use the scale, it was first translated from English to Turkish by the
researchers. The translated scale items were sent to two different language experts, and the
translations from the experts were compared with the translations made by the researchers. It has been
observed that there are some differences between the two translations due to science-specific terms.
For example, there was some hesitation about whether the expression "science" in the scale should be
changed as a science course. At this point, an academician with a PhD in science and fluent in English
was asked for his opinion. Based on the emphasis that the "school science" expression in the original of
the scale indicates the science curriculum, it was decided to change the related expressions to "science".
Toma was subsequently emailed and asked to give his opinion on the appropriateness of the statement.
After the approval of the researcher, the back translation process began. At this stage, a faculty member
working on foreign language education and another faculty member who completed his doctorate
education abroad were asked to translate the scale, which was translated into Turkish, back into its
original language. It has been seen that the expressions formed as a result of the translation are
compatible with the original expressions. Thus, the translation process was completed and the final
version of the scale was solidified. Afterward, the scale, which was translated into Turkish, was sent to a
Turkish teacher and the other to an instructor who has a doctorate in Turkish education. The experts
were asked to express their opinions on the correctness of the expressions in terms of Turkish language,
punctuation marks and grammatical rules. Both experts stated that the statements were clear and
understandable and did not suggest any corrections. Thus, the relevant scale was made ready for
implementation. The final version of the scale was initially applied to two primary school students who
were outside the sample with the goal of assessing the intelligibility of the sentences. With the consent
of the students, the scale form was prepared.

Data Analysis

This study, which is an adaptation of the scale, was meant to test the factor structure of an existing
scale. Therefore, confirmatory factor analysis (CFA) was implemented. Firstly, the compatibility of the
data obtained with CFA was tested. Because of the difference in the mean, standard deviation and
variation widths of the data affects the factor structure (Ozdamar, 2017). The distribution of each item
was examined accordingly and it was determined that there was no item that did not show normal
distribution. SPSS 27.0 package program was used for all these analyses. For CFA, the AMOS 27.0
program was used, and the model structure was tested by considering the index values suggested by
Marcoulides and Schumacher (2001). The indexes considered in this direction are Chi-Square fit Test
(x3/Sd), goodness fit index (GFl), adjusted fit index (AGFI), Comparative fit index (CFl), Normized Fit index
(NFI) and mean square root of approximate errors (RMSEA- Root Mean Square Error) of Approximation).
After checking the fit values of these indices, the reliability coefficients of the scale were calculated. At
this point, Cronbach's alpha and composite reliability (CR) values were examined. Since there is more
than one factor structure in the scale, discriminant validity (discriminant validity) was examined. For
this, average variance extracted (AVE) values (Fornell & Larcker, 1981) were taken into account.

Findings

First of all, the normality distributions of the factors that make up the scale were tested. The
skewness and kurtosis values obtained in this context are presented in Table 1. These results obtained
according to Buyukoztlrk et al. (2011b) show that the data obtained has a normal distribution structure.

Table 1.

Skewness and Kurtosis Values of the Scale
Scale Skewness Kurtosis
Task effort .093 -.794
Loss of valued alternatives .229 -.853

It was observed that the data had a normal distribution and no data extraction was performed. Then,
the factor structure of the scale was tested with CFA. The resulting values were compared with the fit
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indices accepted in the literature. The indexes suggested in the literature and the values of these indices
(Hu & Bentler, 1999; Kline, 1998) were combined into a single table, and thus, the CFA results were
interpreted by considering the critical values (Table 2). The CFA model for the scale is presented in
Figure 1.

Table 2.

Critical Values for Compliance Criteria

Fit Perfect fit Acceptable fit Not fit
Indices

X2 /df <=2 2-5 5+

RMSEA 0-.05 .05-.08 >.10

GFI 1 .85-.90 <.85

CFI 1 .90-.95 <.90

NFI 1 .90-.95 <.90

IFI 1 .90-.95 <.90

AGFI 1 .85-.90 <.85
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Figure 1. Model Structure for Scale

According to Figure 1, the fit index values of the model are as follows: X2 /df =3.754, RMSEA= .072,
GFl= .983, CFl =.983, NFl =.997, IFl =.983, AGFI =.954 and S-RMR =.028. These values obtained for the
model show that the scale has an acceptable fit. The two-factor structure related to the scale was tested
with CFA, and thus the factor structure of the model was confirmed.

After testing the model structure of the scale, the construct validity of the scale was examined in
terms of convergent validity. In addition, the reliability of the scale was tested in terms of Cronbach's
alpha and CR coefficients. The obtained values are presented in Table 3.
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Table 3.

Convergent Validity and Reliability Analysis Results of the Scale

Items Factor Cronbach’s Alpha AVE CR
Loads

Task effort

Item 1 .604 73 .51 .84

Item 2 .837

Item 5 774

Loss of valued alternatives

Item 3 .698 77 .52 .83

Item 4 .794

Item 6 .749

According to Table 3, the Cronbach's alpha value for the task effort factor is .73, and the value for
loss of valued alternatives factor is .77. In addition, the stratified Cronbach's alpha value for the overall
scale was calculated as .83. The CR values of the factors forming the scale were also examined.
Accordingly, the CR value of the task effort factor is .84, and the CR value of the loss of valued
alternatives factor is .83. Fornell and Larcker’s (1981) criteria were taken into account for the
convergent validity of the scale, and the AVE and factor loads were evaluated to determine whether or
not they were .50 and above. Obtained results (.51 and .52) showed that this criterion was met.
However, it is possible to say that the scale is reliable since both the Cronbach's alpha and CR values are
above .70 (Gefen et al., 2000).

Finally, the discriminant validity of the scale was examined by considering the multidimensional
structure of the scale. For discriminant validity, the common correlations between the square root of
AVE values and the sub-dimensions of the scale were compared (Table 4). The results obtained showed
that the square roots of AVE values (written in cross and bold letters) were higher than the other
corresponding items in the same row and column; and based on this, it was determined that the
discriminant validity of the scale was also ensured.

Table 4.
Discriminant Validity Values of the Scale
1 2
Task effort (1) 714
Loss of valued alternatives (2) .666 721

Discussion & Conclusion

Although there scales have been developed and adapted to reveal students' perceptions and
attitudes towards science (Kegeci & Kirbag Zengin, 2021; Nuhoglu, 2008) and several studies have been
conducted to better understand them (Celikdemir, 2006; Mihladiz & Duran, 2010), it has been observed
that there is no study in the national literature that reveals the cost perception towards science. It is
believed that the present study will contribute to the literature by filling this gap. To this end, the
perceived cost of school science scale was adapted for primary school students. Cost perception is the
perception of the individual's perceived performance and cost regarding a task and the negative
psychological feelings caused by his/her lost time or participation in the task related to activities that
he/she deems valuable for this task (Wigfield et al., 2017). Perception of cost points to the task values
that the individual perceives negatively regarding the effort and situations he endured (Jiang et al.,
2018). In this study, it was aimed to adapt the scale of "Children's Perceived Cost of School Science"
developed by Toma (2021) into Turkish and to determine its psychometric properties. For this purpose,
the structure of the existing scale was tested with CFA. The scale had a two-factor structure and
consisted of a total of six items. In the study, the model of the related scale was verified and it was
concluded that the fit index values were at an acceptable level. Reliability analyzes of the scale were
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evaluated in terms of both Cronbach's alpha and CR. The discriminant validity of the scale was tested
over AVE values. The results obtained showed that the scale was valid and reliable.

The analyses show that the perceived cost of school science scale is a valid and reliable
measurement tool suitable for Turkish culture and language. The scale is scored on a 5-point Likert type
(1=strongly disagree, 2=disagree, 3=undecided, 4=agree, 5=strongly agree). The first factor of the scale
reveals the task effort, and the second factor loss of valued alternatives. There are three items in each
factor and the scores of the factors are calculated separately. In the scale where there is no reverse
coded item, the increase in the scores obtained from the factors means that the perception of that
factor increases. Accordingly, a higher score from the first factor indicates a higher effort towards
learning science, while a higher score from the second factor indicates a higher cost perception for
learning science. The increase in the perception of the cost of learning science reflects the negative
psychological feelings of the individual against the effort spent on learning science. Therefore, a high
score from the scale indicates the excess of psychological negative feelings regarding the process.
Related scale can be used to identify the barriers to primary school students' science education, to
reveal the variables that affect their interest in science, and to determine the factors that affect their
future science-related career intentions. In this respect, the results can act as a guide for teachers,
researchers and politicians.

The limitation of this study is that the scale measures only the 4th grade primary school students'
perceptions of the cost of learning science. A tool that measures students' perception of the cost of
learning science at different grade levels and ages should be included in the literature. In addition, the
scale measures the cost perception towards science. Researchers in different disciplines can develop
tools that measure students' perceptions of cost or carry out adaptation studies. The cost perception,
which is a sub-component of the expectation-value model of the relevant scale, can be considered as a
separate limitation. The measurement tools developed by addressing the expectations and task values,
which are the other sub-components of the model, will contribute to motivational studies. In this sense,
it is suggested that the expectation-value-cost scale developed by Kosovich et al. (2015), which deals
with the other components of the model, should be brought into the national literature.
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Tiirkge Siirimui

Giris

Kiguk yaslarda gelisen tutum, davranis ve algilar bireyleri ilerleyen dénemlerde farkh agilardan
etkilemektedir. Ogrencilerin fen bilimlerine yénelik tutumlarinin fen 6grenme performanslarina,
akademik basarilarina ve gelecekteki kariyer segimlerine etkisinden dolayi (Blalock vd., 2008; Boyd vd.,
2006; Bybee & McCrae, 2011; Koballa, 1988; Mason vd., 1991; Nieswandt, 2007) tutum ve algi
galismalari fen bilimleri egitimcilerinin dikkatini ¢ekmistir (Toma & Lederman, 2022). Bu durum
arastirmacilarin, son yillarda 6grencilerin fen bilimlerine yonelik algilarini ve tutumlarini 6lgen ¢ok sayida
arastirma yirutmesinde etkili olmustur (Bennett & Hogarth, 2009; Convert, 2005; Jenkins & Nelson,
2005; Rennie & Punch, 1991; Wyer, 2003). Ogrencilerin fen bilimlerine yénelik algilarinin arastirildig
cahismalar genellikle bilimin zor olarak algilandigini ve yasamla iliskilendirilmedigini, erkek 6grencilerin
kiz 6grencilere gore bilimle daha ilgili oldugunu ortaya koymaktadir (Bennett & Hogarth, 2009). Buna ek
olarak o6grencilerin ilkokul kademesinden sonra bilime olan ilgilerinin azaldigina iliskin sonuglar
bulunmaktadir (Tytler & Osborne, 2012; Wang & Berlin, 2010). Ogrencilerin fen bilimlerine yénelik
tutumlarini 6lgen arastirmalarin yaninda tutumlari 6lgmek amaciyla da ¢ok fazla 6lgme arac
gelistirilmistir (Abd-El-Khalick vd., 2015; Bennett & Hogarth, 2009; Guzey vd., 2014; Hillman vd., 2016;
Kennedy vd., 2016; Lamb vd., 2012; Summers & Abd-El-Khalick, 2018; Toma & Lederman, 2020; Wang
& Berlin, 2010). Ancak bilime yonelik gelistirilen tutum araclarinin bazilariyla ilgili endiseler olup bu
araglar gecerlik ve giivenirlik acisindan elestirilmektedir (Munby, 1983, 1997; Ramsden, 1998). Egitim
arastirmacilarinin dogru bulgulara ulasmasi ve bu bulgularla egitim politikalarini etkilemesi icin ilgili
araglarin tam dogrulanmasina ve teorik bir temele dayandiriimasina dikkat edilmelidir.

Toma (2021), tutum araglarina iliskin endiseleri ve saglam gercevelere dayali araglarin eksikligini
gidermek igin 6grencilerin fen bilimlerine yonelik maliyet algisini dlgen bir 6lgek gelistirmistir. Aslinda
maliyet algisina yonelik calismalar onlarca yil 6ncesine dayanmakta ve temeli motivasyon ¢alismalarinda
beklenti-deger yapilarinin incelendigi arastirmalara kadar uzanmaktadir (Wigfield & Eccles, 2020).
Beklentiler ve gorevlerin algilanan degerleri, basari motivasyonunu etkileyen iki temel kaynaktir (Chen &
Liu, 2009). Bu anlamda Eccles ve digerlerinin (1983) tasarladigi beklenti-deger modeli, en kapsamli
cercevelerden biridir. Bu modelde arastirmacilar, 6grencilerin motivasyonlarinin akademik basarilarina
ve kariyer kararlarina etkisini incelemek igin kapsaml bir cerceve olusturmuslardir. Beklenti-deger
modeli, bir gbrevde basarili olma beklentisi ile inancina sahip olma ve géreve katilma igin bir degere
sahip olmanin énemli oldugunu savunmaktadir (Barron & Hulleman, 2015). Buna gére modeli olusturan
anahtar bilesenler; i¢sel deger, kazanim degeri, fayda degeri ve maliyet seklinde siralanmistir (Eccles &
Wigfield, 2020; Gaspard vd., 2015; Jiang vd., 2018). Modelin bilesenlerinde yer alan ig¢sel 6grenme
degeri, algilanan deger ve hedef yonelimleri, algilanan fayda ve maliyet degeri ise 6grencilerin 6grenme
motivasyonlarini etkilemektedir (Shinogaya, 2018). Jacobs ve Eccles (2000), motive edilmis 6grenme
davraniglarinin 6grencilerin basari beklentileri ve etkinliklere yonelik algiladiklari gérev degerleriyle
dogrudan iliskili oldugunu ifade etmislerdir. Ancak motivasyona iliskin bu beklenti ve gérev degerlerine
iliskin algilarin birbiriyle iliskili oldugu unutulmamaldir. Nitekim basari motivasyonu, Ogrencilerin
beklenti inancini, algilanan gorev degerlerini ve maliyeti ne 6lglide dengeledigine bagldir (Chen & Liu,
2009).

Beklenti-deger modelindeki ilk anahtar bilesen olan basari beklentisi, gérev degerlerinden ayrilir.
Basari beklentisi, bireyin yaklasan faaliyetlerde goreve iliskin performanslarina dair inanglari olarak
tanimlanir (Eccles & Wigfield, 1995). Gorev degerlerini iceren diger bilesenlerden kazanim degeri;
gorevin kisi agisindan énemini, i¢sel deger; kisinin bir aktiviteye katilmaktan aldigi anlik ve dogal zevki,
fayda degeri; gelecekteki bazi hedefler igin gorevin 6nemi ve yasam igin algilanan faydasini ifade
etmektedir (Eccles vd., 1983). Gorev degerlerinin alt bilesenlerinden biri olan maliyet, modelin 6nemli
bir parcasi olmus ve sonrasinda teori icerisindeki roll tartisiimaya baslanmistir (Barron & Hulleman,
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2015). Son dénemlerde yapilan galismalar maliyetin gérev degerinin diger boyutlarindan farkl bir faktor
oldugunu savunmaktadir (Flake vd., 2015). Maliyetin geleneksel olarak bir deger tlri olarak kategorize
edilmesi, bu boyutun negatif roliinden dolayr dogasinin tanimlanmasinda yaniltici sonuglara sebep
olabilir (Chen & Liu, 2009). Bundan dolayi arastirmacilar gorev degerinin maliyet disindaki diger alt
bilesenlerinin pozitif degerlere sahip oldugunu, maliyetin farkli ve benzersiz bir yapisi oldugunu one
sirmislerdir (Barron & Hulleman, 2015; Jiang vd., 2018).

Maliyet, bir goéreve katilmak igin bireyin katlandigi durumlari, vermesi gereken cabayi ifade
etmektedir. Baska bir ifadeyle maliyet, bireyin bir goreve katiliminin olumsuz sonuglari olarak
tanimlanabilir (Jiang vd., 2018). Eccles ve digerlerine (1983) gbre maliyet algisi, bireyin bir gorevi
tamamlamak igin ne kadar ¢aba harcamasi ve nelerden vazgegmesi gerektigine ve gorev igin yapilanlarin
degip degmeyecegine yonelik algilaridir (Wigfield & Eccles, 2020). Bu tanimlara ek olarak maliyet algisina
yonelik yapilan calismalarda arastirmacilarin farkli maliyet tlrleri hakkinda yaptiklar tartismalar maliyet
tirlerine iliskin farkli tanimlar ortaya c¢ikmasini saglamistir. Ornegin firsat maliyeti; bir gérevi yerine
getirmek icin bireyin vazgectigi degerli alternatifleri, caba maliyeti; bireyin bir géreve iliskin harcayacagi
performans ile ¢aba konusundaki algisini, psikolojik maliyet ise bireyin bir géreve katiliminin olumsuz
psikolojik ve duygusal durumunu ifade etmektedir (Wigfield vd., 2017). Maliyet; basarisizlik korkusu,
kaygi, basarinin sosyal sonuglarindan duyulan korku gibi faktorlerden etkilenir. Ayrica sinirli zamani ve
enerjisi olan insanlarin her seyi yapamayacaklari diustnalirse maliyet, diger faaliyetler icin zaman ve
enerji kaybi olarak da nitelendirilebilir (Eccles, 2011). Anlasilacagi Gizere maliyet algisi, bireylerin olumsuz
ve istenmeyen goérev degerlerine iliskin algilarini ve bu algilardan kaynakli davraniglarini tanimlamayi
amaclamaktadir. istenen/olumlu veya istenmeyen/olumsuz degerler bireylerin yaklasma ve kaginma
yonelimli davraniglarini etkilemektedir (Elliot & Covington, 2001). Yani bireylerin bir goreve iligkin
olumsuz ve istenmeyen degerlerini ortaya koymak bireyin gérevi yerine getirmeme, sevmeme veya
gorevden kagma davraniglarina iliskin ipuglari verebilir. Bitiin bunlardan dolayi 6grencilerin bir gérevle
ilgili maliyet algilari, goreve iliskin olumsuz dlsitncelerini ortaya koyacagl icin arastirmacilar ve
egitimciler i¢in yonlendirici olabilir.

Sonug olarak, 6grencilerin bir konuya veya alana iliskin bir gérevi yerine getirirken harcadigi zamana,
verdigi cabaya ve kaybettigini disindtugiu degerli faaliyetlere iliskin algilarinin ortaya cikarilmasinin
onemli oldugu anlasiimaktadir. Nitekim bu tir maliyet algilari yani aslinda olumsuz distnceleri
Ogrencilerin motivasyonlarini, akademik basarilarini, bir goéreve iliskin beklenti ve inanglarini
etkilemektedir (Sato, 1998; Shinogaya, 2018). Chiang ve digerleri (2011) yaptiklari caismada algilanan
maliyetin 6grencilerin aktif olma kararlarini etkiledigini gérmislerdir. Bundan dolayi 6grencilerin gérev
degerleri ve maliyete iliskin algilarini ortaya ¢ikarmak onemlidir. Kisilerin algilarina iliskin bilgiler
saglamak amaciyla gelistirilen veya uyarlanan araglar, egitim arastirmacilari ve uygulayicilari igin yol
gosterici olabilir. ilgili literatiir incelemesinde, 6grencilerin farkl alan ve derslere iliskin maliyet algilarini
ele alan farkli tirde arastirmalara rastlanmistir (Luttrell vd., 2010; Perez vd., 2014; Shinogaya, 2018;
Trautwein vd., 2012). Ornegin Kosovich ve digerleri (2015), motivasyon miidahalelerine yénelik ihtiyag
dogrultusunda egitimcilere yonelik beklenti-deger-maliyet olgegini gelistirmislerdir. Ancak Flake ve
digerlerine (2015) gére motivasyonel galismalara dayanan beklenti-deger modelinin alt bileseni olan
maliyet ile ilgili calismalar blyilik ol¢lide g6z ardi edilmistir. Bu durum uluslararasi literatirde
6grencilerin maliyet algilarini ortaya koymak amaciyla yiriatilen ¢alismalar oldugunu ancak konunun
detayh bir bicimde ele alinmadigini géstermektedir. Ulusal literatlirde ise maliyet algisinin 6l¢uldugi
herhangi bir 6lcme aracina ve dolayisiyla maliyet algisiyla ilgili yapilan herhangi bir calismaya
rastlanmamistir. Bu dogrultuda 6grencilerin fen bilimlerine yonelik tutumlarini ve anlayislarini ortaya
koymak amaciyla gelistirilen 6lgeklerin ve bu 6lgeklerle yirutiilen galismalarin var oldugu gorilse de
(Alkis Kiigkaydin, 2018, 2021; Balim & Aydin, 2009; Giden & Timur, 2016; Usta & Akkanat, 2015) fen
bilimlerine yonelik maliyet algisini ortaya ¢ikartacak gecerli ve glivenilir bir 6lgme araci
bulunmamaktadir. Bu durum, ilkokul 6grencilerinin fen bilimlerine yonelik maliyet algisini lgmek igin bir
olcek gelistirilmesine ya da mevcut bir maliyet algisi Olgeginin Tirkceye uyarlanarak gecerlik ve
glvenirlik calismasinin yapilmasina ihtiyag oldugunu géstermektedir.
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Bu ¢alismada, fen bilimlerine yonelik bir maliyet algisi &lgeginin Turk diline ve kiltiirtine
kazandirilmasi amaglanmistir. Bu nedenle Toma (2021) tarafindan gelistirilen ve fen maliyet algisini
ortaya cikarmayi amaglayan olgegin Tirkceye uyarlanarak psikometrik 6zelliklerinin belirlenmesinin
literatire katki saglayacagi diisintlmstir.

Fen Maliyet Algisi Olgegi

Fen maliyet algisi 6lgegi Toma (2021) tarafindan gelistirilmis olup orijinal adi “Measuring children’s
perceived cost of school science” olarak bildirilmistir. Olcegin asl ispanya’da 6grenim géren toplam 632,
5. ve 6. sinif 8grencisine (Myas= 10.87, SD=.76) uygulanmistir. Bu ¢alisma igin ilgili 6lgcek ortalama 10 yas
grubuna hitap eden ilkokul dérdiincii sinif 6grencisine uygulanmistir. Olgegin orijinalinde yer alan
“school science” 06grencilere okullarda sunulan fen egitimini isaret etmektedir. Okullarda resmi bir
miifredat dogrultusunda sunulan fen derslerinin doga kamplarinda ya da yaz kurslarinda sunulan fen
egitiminden farkh olduguna dikkat ¢cekmek icin bu ifadeyi kullandigini bildiren Toma, Tlrkceye uyarlama
calismasi icin de 10 yas grubunun uygun oldugunu elektronik posta yoluyla bildirmistir.

Olgegin orijinalinde toplam alt madde yer almakta olup bu maddeler iki faktér altinda toplanmistir.
Birinci faktor “algilanan ¢aba” olarak isimlendirilmis ve 1, 2, 5. maddeler bu faktor altinda yer almistir.
ikinci faktér “alternatif kaybin orani” olarak isimlendirilmis olup 3, 4, 6. maddeler bu faktér altinda bir
araya getirilmistir. 5’li Likert tipindeki 6lgek (1= Kesinlikle katilmiyorum...5= Kesinlikle katiliyorum) igin
her faktérde ayri ayri hesaplama yapilmaktadir. Faktorlerden alinan yliksek puan o faktorle ilgili alginin
yiksek oldugunu gosterirken diisiik puan bu alginin diisik oldugu anlamina gelmektedir. Olcegi
olusturan birinci faktor icin Cronbach alfa degeri .78, ikinci faktor icin .74 ve 6lgegin tamami igin .81
olarak bildirilmistir. Olgekte ters kodlanan madde bulunmamaktadir.

Calismanin Amaci

Bu ¢alismanin amaci, Toma (2021) tarafindan ilkokul 6grencileri icin gelistirilen bir 6lgegin Turkceye
uyarlama calismasini yapmaktir. Bu kapsamda ilkokul diizeyinde 6grenim goren Ogrencilerin, fen
6grenimine yonelik caba durumlari ve bu ¢aba miktarina iliskin maliyet algilarinin ortaya cikarilmasina
hizmet edilmis olunacaktir. Uyarlamasi yapilan veri toplama araci sayesinde arastirmacilar igin gegerli ve
glvenilir bir 6lgek sunulacaktir.

Yontem
Orneklem

Olgek uyarlama ve gelistirme calismalarinda &rneklem miktari énemli bir husus olarak kabul
edilmistir (Akbulut, 2010). Bu hususla ilgili olarak literattirde farkh gorusler bulunmaktadir. Buna gore
kimi arastirmacilar, 6lgekte yer alan madde sayisinin en az bes ya da 10 kati kadar (Kass & Tinsley, 1979)
katilimciya ulasiimasi gerektigini belirtirken kimi arastirmacilar 300-500 kisi arasinda bir katihmci sayisina
ulasilmasi gerektigini (Tabachnick & Fidell, 2001) ifade etmislerdir.

Calismanin 6rnekleminin belirlenmesinde uygun 6rnekleme teknigi kullanilmistir. Uygun 6rnekleme,
arastirmacinin kolay ulasabilecegi bir 6rneklemden verilerin toplanmasi olarak ifade edilmektedir
(Buyikoztirk vd., 2011a). Bu kapsamda veriler, Konya ilinde 6grenim gérmekte olan ilkokul dérdiinci
sinif 6grencilerinden toplanmistir. Calismaya 275 kiz, 264 erkek 6grenci olmak Uzere toplam 539 6grenci
katilmistir. Bu durum, o&lgek uyarlama c¢alismasi i¢in 6rneklem buyakliginin yeterli oldugunu
gostermektedir.

Veri Toplama Araci

Bu calismada, kullanilan veri toplama araci Toma (2021) tarafindan gelistirilen fen 6grenmeye yonelik
maliyet algisi &lcegidir. Olgegin uyarlama siirecinde ilkokul dérdiincii sinif &grencilerine ulasiimaya
calisiimis olup dlgek maddeleri, cinsiyet ve yas bilgisinden olusan bir form kullaniimistir. ilgili form gerekli
izinler alindiktan sonra 6grencilere gevrimigi platformlar yardimiyla ulastirilmistir.
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Arastirmanin Etik izinleri

Uyarlama galismalarina baslanmadan 6nce Radu Bogdan Toma’dan elektronik posta araciligiyla dlgek
kullanim izni istenmistir. Bu kapsamda arastirmaci, 6lgek uyarlamasi igin izin vermis olup dikkat edilmesi
gereken hususlarla ilgili aciklama yapmistir. Olgegin kullanim izni alindiktan sonra etik kurul izin
basvurusu yapilmistir. Bu kapsamda Selcuk Universitesi Egitim Fakiiltesi Etik Kurulu Baskanligindan
alinan 18.11.2021 tarih ve E-16343714-605.99-176654 karar numarali etik kurul izniyle ilgili form
arastirmaya gonlli olarak katilmayi kabul eden ilkokul 4. sinif 6grencilerine uygulanmistir.

Olcegin Uyarlama Siireci

Olgegin kullanim izni alindiktan sonra ilk olarak ilgili 6lcek, arastirmacilar tarafindan ingilizceden
Turkgeye cevrilmistir. Cevrilen 6lgek maddeleri iki ayri dil uzmanina génderilmis ve uzmanlardan gelen
geviriler ile arastirmacilarin yaptiklari geviriler karsilastirilmistir. iki geviri arasinda fene 6zgii terimlerden
kaynakli birtakim farkliliklar oldugu gorilmistir. Ornegin dlcekte gecen “fen” ifadesinin fen bilimleri
dersi olarak degistirilip degistiriimeyecegi konusunda tereddiit yasanmistir. Bu noktada fen alaninda
doktorali ve ingilizceye hakim bir akademisyenden gériis istenmistir. Olgegin orijinalinde yer alan “school
science” ifadesinin fen mifredatini isaret ettigi vurgusundan yola ¢ikilarak ilgili ifadelerin “fen bilimleri”
olarak degistirilmesine karar verilmistir. Bu ifadeler icin Toma’ya elektronik posta gdnderilerek ifadenin
uygunlugu konusunda goris bildirmesi istenmistir. Arastirmacidan gelen onayin ardindan geri geviri
islemine baslanmistir. Bu asamada yabanci dil egitimi konusunda ¢alismalar yiriten bir 6gretim Uyesi ile
yurt disinda doktora egitimi tamamlamis baska bir 6gretim lyesinden Tirkgeye cevrilmis olan 6lcegin,
orijinal diline geri cevrilmesi istenmistir. Ceviri sonucu olusan ifadeler ile orijinal ifadelerin uyumlu
oldugu gorilmistir. Boylece ceviri sireci tamamlanmis olup 6lgegin son halini verme asamasina
gecilmistir. Bu asamada Tiirkceye ¢evrilmis olan 6lgek, biri Tlrkce 6gretmeni digeri ise Turkge egitimi
alaninda doktorasi devam eden bir 6gretim elemanina goénderilmistir. Bu asamada uzmanlardan;
ifadelerin Tirkgeye uygunlugu, noktalama isaretleri ve gramer kurallari agisindan dogrulugu konusunda
gorus beyan etmeleri istenmistir. Her iki uzman da ifadelerin net ve anlasilir oldugunu belirtmis ve
herhangi bir dizeltme Onerisinde bulunmamislardir. Boylece ilgili 6lgek uygulamaya hazir hale
getirilmistir. Son hali verilen Olgek, 6rneklem disinda yer alan iki ilkokul 6grencisine uygulanarak
ciimlelerin anlasilirigi konusunda karar verilmeye calisiimistir. Ogrencilerden alinan onay ile 8lgek formu
hazir hale getirilmistir.

Verilerin Analizi

Bir 6lcek uyarlamasi olan bu galismada, var olan bir dlgegin faktor yapisi test edilmektedir. Dolayisiyla
¢alismada dogrulayici faktor analizi (DFA) kullanilmistir. Bu kapsamda ilk olarak elde edilen verilerin
DFA’ya uygunlugu test edilmistir. Clinku verilerin sahip oldugu ortalama, standart sapma ve degisim
genisliklerinin farkligi faktér yapisini etkilemektedir (Ozdamar, 2017). Bu dogrultuda calismada her bir
maddenin dagilimi incelenmis olup normal dagilim géstermeyen madde olmadigi tespit edilmistir. Tum
bu analizler igin SPSS 27.0 paket programi kullanilmistir. DFA igin ise AMOS 27.0 programi kullaniimis
olup model yapisi Marcoulides ve Schumacher’in (2001) 6nerdigi indeks degerleri dikkate alinarak test
edilmistir. Bu dogrultuda dikkate alinan indeksler; Ki-Kare uyum Testi (x3/5d), iyilik uyum indeksi (GFl),
ayarlanmis uygunluk indeksi (AGFI), Karsilastirmal uyum indeksi (CFl), Normlastirilmis Uyum indeksi
(NFI1) ve yaklasik hatalarin ortalama karekokleridir (RMSEA- Root Mean Square Error of Approximation).
Belirtilen bu indekslere ait uyum degerleri de kontrol edildikten sonra olgegin glvenirlik katsayilari
hesaplanmistir. Bu noktada Cronbach alfa ve bilesik giivenirlik degerleri incelenmistir. Olcekte birden
fazla faktor yapisi bulundugundan diskriminant gecerligi (ayirt edici gegerlik) incelenmistir. Bunun igin
ortalama varyans degerleri (Fornell & Larcker, 1981) dikkate alinmistir.

Bulgular

Calisma kapsaminda 6ncelikle olgegi olusturan faktorlerin normallik dagihmlari test edilmistir. Bu
kapsamda ulasilan ¢arpiklik ve basiklik degerleri Tablo 1’de sunulmustur. Blylikéztlirk ve digerlerine
(2011b) gore elde edilen bu sonuglar, ulasilan verilerin normal bir dagihm yapisina sahip oldugunu
gostermektedir.
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Tablo 1.
Olcege Ait Carpiklik ve Basiklik Degerleri
Olgek Carpikhk Degeri Basiklik Degeri
Algilanan ¢aba .093 -.794
Alternatif kaybin orani .229 -.853

Calisma kapsaminda verilerin normal dagihima sahip oldugu gorilmis ve herhangi bir veri ¢ikarma
islemi yapilmamistir. Ardindan 6lgegin faktor yapisi DFA ile test edilmistir. Bu kapsamda ortaya ¢ikan
degerler, literatiirde kabul géren uyum indeksleri ile karsilastirilmistir. Literatlirde 6nerilen indeksler ile
bu indekslere ait degerler (Hu & Bentler, 1999; Kline, 1998) birlestirilerek tek bir tablo haline getirilmis
ve boylece kritik degerler dikkate alinarak DFA sonuglari yorumlanmistir (Tablo 2). Olgege iliskin DFA
modeli ise Sekil 1'de sunulmustur.

Tablo 2.
Uyum Olgiitleri icin Kritik Degerler
Uyum ideal uyum Kabul edilebilir uyum Uyumsuzluk
indeksleri
X2 /df <=2 2-5 5+
RMSEA 0-.05 .05-.08 >.10
GFI 1 .85-.90 <.85
CFI 1 .90-.95 <.90
NFI 1 .90-.95 <.90
IFI 1 .90-.95 <.90
AGFI 1 .85-.90 <.85

Sekil 1. Oicede iliskin Model Yapisi

Sekil 1’e gdre modelin uyum indeksi degerleri su sekildedir: X? /df =3.754, RMSEA= .072, GFl= .983,
CFl =.983, NFI =.997, IFl =.983, AGFI =.954 ve S-RMR=.028. Modele iliskin elde edilen bu degerler 6lcegin
kabul edilebilir uyumu yakaladigini gostermektedir. Bu durum o6lcgekle ilgili olarak ortaya ¢ikan iki faktorli
yapinin DFA ile test edildigini ve dolayisiyla modelin faktoér yapisinin dogrulandigini géstermektedir.
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Olcege ait model vyapisi test edildikten &lcegin yapi gecerligi yakinsak gecerlik agisindan
incelenmistir. Ayrica 6lgegin guvenilirligi Cronbach alfa katsayisi ve bilesik glivenirlik katsayilari agisindan
test edilmistir. Elde edilen degerler Tablo 3’te sunulmustur.

Tablo 3.
Olgcege Ait Yakinsak Gegerlik ve Giivenirlik Analizi Sonuglar
Olgek Faktor Yiikleri Cronbach Alfa Ortalama Varyans Bilesik Giivenirlik
Maddeleri Katsayisi Degeri

Algilanan Caba

Madde 1 .604 .73 51 .84
Madde 2 .837
Madde 5 774

Alternatif kaybin orani

Madde 3 .698 77 .52 .83
Madde 4 .794
Madde 6 .749

Tablo 3’e gore algilanan ¢aba faktériine ait Cronbach alfa degeri .73, alternatif kaybin orani
faktoriine ait deger ise .77°dir. Ayrica 6lgegin geneline ait tabakal Cronbach alfa degeri .83 olarak
hesaplanmistir. Olgegi olusturan faktérlerin bilesik giivenirlik degerleri de incelenmistir. Buna gore
algilanan g¢aba faktorline ait bilesik glvenirlik degeri .84, alternatif kaybin orani faktoérine ait bilesik
givenirlik degeri ise .83’tlir. Olcegin yakinsak gegerligi icin Fornell ve Larcker (1981) kriteri dikkate
alinmis ve ortalama varyans degeri ile faktor yiklerinin .50 ve lizerinde olup olmadigi kontrol edilmistir.
Elde edilen sonuglar (.51 ve .52) bu kriterin saglandigini gostermistir. Bununla beraber hem Cronbach
alfa degeri hem de bilesik glivenirlik degerinin .70'in lzerinde oldugu goérildigiinden o6lgegin glivenilir
oldugunu séylemek mimkiindur (Gefen vd., 2000).

Calismada son olarak olgcegin birden c¢ok boyutlu yapisi dikkate alinarak ayirt edicilik gegerligi
incelenmistir. Ayirt edici gegerlik igin ortalama varyans degerlerinin karekoki ile dlgegin alt boyutlari
arasindaki ortak korelasyonlar karsilastiriimistir (Tablo 4). Elde edilen sonuglar ortalama varyans
degerlerinin karekoklerinin (capraz ve kalin harflerle yazilmistir) ayni satir ve stitunda karsilik gelen diger
o6gelerden daha yiliksek oldugunu goéstermis buna dayanarak olgegin ayirt edicilik gegerliliginin de
saglandigl tespit edilmistir.

Tablo 4.
Olcede Ait Ayirt Edici Gegerlik Degerleri
1 2
Algilanan gaba (1) 714
Alternatif kaybin orani (2) .666 721

Tartisma ve Sonug

Ogrencilerin genellikle fen bilimlerine iliskin algilarini ve tutumlarini ortaya koymak amaciyla
gelistirilen ya da uyarlanan olgekler (Kegeci & Kirbag Zengin, 2021; Nuhoglu, 2008) ile bu dogrultuda
ylratalen arastirmalar (Celikdemir, 2006; Mihladiz & Duran, 2010) olmasina ragmen ulusal literatiirde
fen bilimlerine yonelik maliyet algisinin ortaya koyuldugu bir galismanin olmadigi gérilmuastir. Bu agidan
mevcut arastirmanin bu boslugu doldurarak literatiire katki saglayacagi diisintilmustiir. Bu dogrultuda
ilkokul 6grencileri igin fen 6grenmeye yonelik maliyet algisi 6lgegi uyarlanmistir. Maliyet algisi, bireyin bir
goreve iliskin algiladigi performans ile cabaya ve bu goérev icin degerli gordiigli faaliyetlere iliskin
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kaybettigi zamana veya goreve katiiminin dogurdugu olumsuz psikolojik duygulara yonelik algilaridir
(Wigfield vd., 2017). Maliyet algisi, bireyin gosterdigi ¢aba ve katlandigi durumlara iliskin olumsuz
algiladigr gorev degerlerini isaret etmektedir (Jiang vd., 2018). Bu ¢alismada da &grencilerin fen
bilimlerine yonelik maliyet algisini 6lgmek icin Toma (2021) tarafindan gelistirilen “Measuring children’s
perceived cost of school science” 6lgeginin Tirkceye uyarlama galismasini yapmak ve psikometrik
ozelliklerini belirlemek amaglanmistir. Bu amag¢ dogrultusunda mevcut Olgcegin yapisi DFA ile test
edilmistir. Buna gore olgegin iki faktorli bir yapiya sahip oldugu ve toplam alti maddeden olustugu
gorulmistir. Calismada ilgili 6lgege ait model dogrulanmis ve uyum indeksi degerlerinin kabul edilebilir
diizeyde oldugu sonucuna ulagilmistir. Olcegin giivenirlik analizleri hem Cronbach alfa hem de bilesik
giivenirlik agisindan degerlendirilmistir. Olgegin ayirt edicilik gecerligi ise ortalama varyans degerleri
Gizerinden test edilmistir. Elde edilen sonuglar 6lgegin gecerli ve glivenilir oldugunu gostermistir.

Yapilan analizler fen bilimlerine yonelik maliyet algisi 6lgeginin Turk kiltir ve diline uygun, gegerli ve
givenilir bir 8lgme araci oldugunu géstermektedir. Olgek, 5’li Likert tipinde (1= Kesinlikle katilmiyorum,
2= Katilmiyorum, 3= Kararsizim, 4= Katiliyorum, 5= Kesinlikle katiliyorum) puanlanmaktadir. Olcegin
birinci faktori fen 6grenme igin harcanan cgabayi, ikinci faktori ise bu ¢aba karsiliginda ortaya ¢ikan
maliyet algisini agiga cikarmaktadir. Her bir faktérde tger madde yer almakta ve faktorlere ait puanlar
ayri ayri hesaplanmaktadir. Ters kodlanan bir maddenin olmadig 6lgekte faktorlerden alinan puanlarin
artmasi o faktore iliskin alginin yikseldigi anlamina gelmektedir. Buna gore birinci faktérden alinan
puanin yikselmesi fen 6grenmeye yonelik cabanin yiksek oldugunu gosterirken ikinci faktérden alinan
ylksek puan fen 6grenmeye yonelik maliyet algisinin yiksek oldugunu géstermektedir. Fen 6grenmeye
yonelik maliyet algisinin artmasi, bireyin fen 6grenmek icin harcadigi ¢aba karsisinda sahip oldugu
olumsuz psikolojik duygulari yansitmaktadir. Dolayisiyla 6lgekten alinan ylksek puan bireyin, fen
dgrenme konusunda psikolojik agidan sahip oldugu olumsuz duygularin fazlahgini isaret etmektedir. ilgili
olgek; ilkokul 6grencilerinin fen 6grenmeleri 6niindeki engelleri belirlemede, fene yonelik ilgilerini
etkileyen degiskenleri agiga ¢cikarmada ve gelecekte fenle ilgili kariyer niyetlerini etkileyen faktorleri
belirlemede kullanilabilir. Bu agidan 6gretmenler, arastirmacilar ve politikacilar icin yol gosterici oldugu
distnilmektedir.

ilgili 8lgegin yalnizca ilkokul 4. sinif 6grencilerinin fen 8grenmeye ydnelik maliyet algilarini dlgmesi bu
arastirmanin sinirliigi olarak gorilebilir. Bu agidan ilkokul kademesinde farkli sinif diizeylerinde veya
diger kademelerde 6grencilerin fen 6grenmeye maliyet algisini dlgen bir aracin literatiire kazandiriimasi
Onerilebilir. Ayrica 0Olgek fen bilimlerine yonelik maliyet algisini dlgmektedir. Arastirmacilar farkli
disiplinlerde, 6grencilerin maliyet algilarini dlgen araglar gelistirilebilir veya uyarlama ¢alismasi
yapabilirler. ilgili 6lcegin beklenti-deger modelinin bir alt bileseni olan maliyet algisini ele almasi ayri bir
sinirhlik olarak dustnilebilir. Modelin diger alt bilesenleri olan beklenti ve gérev degerlerini ele alarak
gelistirilen 6lgme araclari motivasyonel c¢alismalara katki sunacaktir. Bu anlamda modelin diger
bilesenlerini ele alan Kosovich ve digerlerinin (2015) gelistirdigi beklenti-deger-maliyet 6lgeginin ulusal
literatiire kazandirilmasi 6nerilmektedir.

Yazar Katki Orani
Yazarlar, galismaya esit oranda katki sunmuslardir.
Etik Beyan

“Yuksekogretim Kurumlari Bilimsel Arastirma ve Yayin Etigi Yonergesinde’ yer alan tim kurallara
uyulmus ve yonergenin ikinci bolimiinde yer alan “Bilimsel Arastirma ve Yayin Etigine Aykiri
Eylemlerden” higbiri gerceklestirilmemistir.

Catisma Beyani

Yazarlar ¢alisma kapsaminda herhangi bir kurum veya kisi ile gikar ¢atismasi bulunmadigini beyan
etmektedirler.
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