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Abstract

The research is a scale development research that aimed to develop a valid and reliable measurement tool that
may determine the science course-focused student responsibility levels of primary school students. The research
was carried out in three central districts in Kayseri province in the 2018-2019 academic year. The research'
sample was made up of three different study groups and research was carried out with the participation of 870
students. The data of the first study group were used for the pilot application phase, the data of the second study
group for the exploratory factor analysis (EFA), the data of the third study group for the confirmatory factor
analysis (CFA). As a result of the validity-reliability analysis of the study by adopting a Likert-type scale
development model, a 17-item scale structure with Cronbach Alpha internal consistency coefficient .87,
consisting of 4 factors, was collected, which explains 50.83% of the total variance

Keywords: Science Course, Scale Development, Responsibility

1.Introduction

1.1 Introduce the Problem

Responsibility is an individual's choice-making for his personal or social life and undertaking the possible
consequences of these choices (Douglass, 2001; Glasser, 2005). It directs individuals to undertake various duties
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to protect the social life, peace, and security environment in which individuals live. This orientation stems from
the sense of responsibility that individuals have.

The concept of responsibility, which is so effective in human life, is mainly examined under two headings as
individual responsibility and social responsibility. While the aspect that looks at the personal life of the
individual is considered as individual responsibility, the aspect facing his social life is considered as social
responsibility (Berkowitz & Lutterman, 1968; Burke et al., 2001; Eraslan, 2011; Glasser, 2005; Ozen, 2015).

The sense of responsibility, in the process of transforming the choices into action, contributes to the individual's
self-knowledge, increase in self-control, and at the same time reach the awareness of being “We” in the society
he/she lives in (Ciiceloglu, 2017; Glasser, 2005; Wubbolding, 2015). Individuals with a sense of responsibility
are people with developed self-esteem, strong empathy skills, and compliance with social rules. Therefore, they
cannot remain indifferent to environmental and social problems. They always feel ready to act to prevent and
solve these problems (Ergiil & Kurtulmus, 2014; Karagéz, 2013; Messina, 2004).

The awareness of individual and social responsibility is an indispensable element for maintaining order in every
aspect of social life, including family life, friendship relations, educational activities, and the hierarchical order
in management systems. It can be said that many militaries, political, social, economic, and ecological problems
encountered in daily life stem from the failure to fulfil the responsibilities undertaken at the right place and time.
For this reason, it is necessary to raise awareness of responsibility in making individuals sensitive to
environmental and social problems (Aladag, 2009; Hayta Onal, 2005; Tillman, 2000).

Responsibility is an awareness that individuals should gain by assigning tasks appropriate to their ages,
developmental levels, and gender, starting from early childhood. Firstly family, then school life and social
relations are crucial in the development of an awareness of responsibility (Ciiceloglu, 2017; Glasser, 2016;
Luckner, 1994; Yavuzer, 1996).

Educational institutions are among the institutions that have direct responsibility and instill responsibility in
terms of their functions (Demirci Giler & Agikgdz, 2019). They contribute to individuals' learning the basic
knowledge, skills, and values that they need to gain physical and mental well-being and to raise them as
individuals who will carry society forward. In this respect, the school is important in the individual's self-
realization and integration with society by meeting the academic and psychological needs of the individual
during the development of various skills and attitudes (Maslow, 1954; Rothstein, 2000).

1.2 The Relationship Between Science Education and Responsibility

There is a parallel relationship between the development level of countries and the quality of education.
According to the result of TIMSS (2019) and PISA (2018), it is seen that countries with the highest success rate
are located among the high-level welfare countries. The education programs of these countries have a
comprehensive and effectively planned science education process, and their goals are to raise science-literate
individuals (Finnish National Agency for Education, 2020, Ontario Ministry of Education, 2007; Hong
Kong/Education Bureau, 2017; Republic of Estonia/Ministry of Education and Research, 2014).

"A science literate person is one who can read and understand common media reports about science and
technology, critically evaluate the information presented, and confidently engage in discussions and decision-
making activities that involve science and technology” (Science Teachers’ Association of Ontario, 2006: 1). With
this purpose, science education aims to raise students as responsible citizens who respect the ecosystem and act
with the awareness of sustainability. So special attention should be given to science education in raising
responsible individuals who can produce information and technology (Ayas, 1995; Cepni et al., 2003; Matthews,
2017). In the study carried out for this purpose, the studies on responsibility scale (Altunok Cal & Yesil (2019a;
2019b), Coles & Schofield (2008), Dogan (2014), Eraslan (2011), Filiz & Demirhan (2015), Golzar (2006),
Gough, McClosky & Meehl (1952), Kaya & Dogan (2014), Ozen & Giilagt1 (2011), Sahan (2011), Yesil (2014;
2015) in the literature were examined, accepting that responsibility awareness is soo important in the process of
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raising science-literate individuals. When the researches were investigated, no study was found about developing
a responsibility scale intended for the science course. Therefore, the research is expected to contribute to the
literature

1.3 The Aim of the Research
This research aimed to develop a data collection tool that may determine the science course focused student
responsibility levels of primary school third and fourth-grade students.

2. Method

This research is a scale development study that aimed to develop the science course-focused student
responsibility scale.

2.1 The Population and Sample

The population of the study has been determined as third and fourth-grade students in primary school which is in
Kayseri in the 2018-2019 academic year. The research samples consisted of 870 students attending third, fourth
grade levels, and 4th grade graduate in 3 central districts of Kayseri in 2018-2019 academic year. In determining
the sample, the typical case sampling method and convenience sampling method was preferred. “The typical
case sampling method is to collect information from this sample by determining a situation that is typical in
many situations in the universe, related to the research situation” (Biyiikoztiirk et al., 2018:94). “Convenient
sampling method, the sample is chosen from easily accessible and practicable units due to the limitations in
terms of time, money and labor" (Blyiikoztirk et al., 2018: 95).

The data collection tool of the research was developed in the fall semester of the 2018-2019 academic year.
Therefore, as regards the reliability of the data, the research was carried out with 4th grade graduate students
who have mastered the 3rd, and 4th-grade acquisitions and continue their education in three central districts in
Kayseri. In this context, the data collected from 3rd, 4th-grade levels, and 4th-grade graduate students in the
pilot application phase of the study were examined, and the data collected from 4th grade graduate students
during the exploratory and confirmatory factor analysis process were used

In the research sample of this study, which is made up of three different study groups, consists of 870 students in
total. The first study group, which provided data for the pilot implementation phase of the study, consists of 32
third grade, 35 fourth grade, and 32 fourth grade graduate students and a total of 99 students. The second study
group, which provides data for the exploratory factor analysis of the research, consists of 371 students. The third
study group providing data for confirmatory factor analysis (CFA), consists of 400 fourth grade graduate
students.

2.2 The First Study Group (Pilot Implementation Group)

The data collected from the first study group were used in the pilot implementation phase of the research. Class-
gender distributions of the students who formed the first study group are examined. The first study group
comprises 99. When the information gave is analyzed based on gender; The first study group consisted of 49
female and 50 male students. When the data are analyzed based on classes; 32.3% of the first study group
comprised third grade (f=32), 35.4% was fourth grade (f=35) and 32.3% was fourth-grade graduate (f=32)
students.
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Table 1: Distribution of the First Study Group by Grade and Gender

Gender
Grade Female Male Total

f % f % f %
3rd Grade 15 46.9 17 53.1 32 32.3
4th Grade 18 51.4 17 48.6 35 35.4
5th Grade 16 50 16 50 32 32.3
Total 49 49.5 50 50.5 99 100

When Table 1 is investigated, it indicates that a total of 99 students participated in the first study group. When
the information given is analysed based on gender; It is seen that 49.5% of the first study group is female (f =
49) and 50.5% is male (f = 50) students. When the data are analysed based on classes; It is seen that 32.3% of
the first study group was third year (f = 32), 35.4% was fourth grade (f = 35) and 32.3% was fifth grade (f = 32)
students.

2.3 The Second Study Group (EFA)
In the study, the data collected from the second study group consisting of fourth grade graduate students were
used for Explanatory Factor Analysis (EFA). The distribution of the students in the second study group by

gender was given in Table 2 below.

Table 2: Distribution of the Second Study Group by Gender

Gender f %

Female 184 49.6
Male 187 50.4
Total 371 100

Table 2 indicates that a total of 371 students participated in the second study group. The data indicates that
49.6% of the second study group is female (f = 184) and 50.4% are male (f=184) students. Nine students that
four of them did not mark the majority of the items in the scale, and five of them answered an item by ticking
more than one option, were not included in the study group. According to Field (2005), the percentage of
samples required for exploratory factor analysis should be 10 times the number of items, and according to
Tabachnick and Fidel (2015), it should consist of at least 300 participants. In this study, the sample size can be
considered to be at a good level, since data were collected from 371 people for exploratory factor analysis.

2.4 The Third Study Group (CFA)

The data collected for the confirmatory factor analysis of the study were collected from a different study group.
Table 3 indicates the gender distribution of the students in the third study group.

Table 3: Distribution of the Third Study Group by Gender

Gender f %

Female 209 52.3
Male 191 47.8
Total 400 100

Table 3 indicates that the third study group consists of 400 students in total. Regarding gender, this table
indicates that the third study group consisted of 209 female (52.3%) and 191 male (47.8%) students. Ten
students, who eight of them did not mark most of the items in the scale, and two of them answered more than
one option to an item were not included in the study group.
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2.5 Development of the Data Collection Tool

Scale development studies are phased studies that contain discipline (Karasar, 2016; Tezbagaran, 2008). After
studying the literature, it was determined that there were many scale developments approaches, and it was
decided to conduct the research by adopting the Likert Type Scale Development Approach.

Formation of 5) Analysis of
Item Pool : ’ Data

Figure 1: Likert type scale development basic approach (as cited in Tezbagaran, 2008)

In the study, it was decided to prepare the item pool by considering the study of Demirci Giiler & Agikgoz
(2019) titled " Examination of the Science Course Curriculum of the Year 2018 in Terms of Including Course
Outcomes Regarding Responsibility ™. The study was investigated the acquisitions of the 2018 Science Course
(3rd and 8th grade) Curriculum in detail, considering the concept of responsibility. The outcomes were
categorized under tiles of "individual responsibility" and "social responsibility," "conscious resource
consumption,” "environmental awareness," "health awareness" and " Security awareness."

The reliability of the categories was calculated using the Miles & Huberman (1994) model (“reliability =
consensus/consensus + disagreement”), and it was determined that Consensus-Disagreement coefficient was .95.
In this context, the mentioned research was decided to use for the formation of the item pool of the scale.

Considering the class levels of the population and the sample of the research, it was decided to limit the item
pool to the responsibility gains at the 3rd and 4th grade. In this context, an item pool of 35 items in total was
formatted, 27 of which were positive and 8 of which were negative was created under titles of "Conscious
Resource Consumption,” "Health Awareness," "Environmental Consciousness" and " Security Awareness." It
was decided that the scale aimed to be developed in the study should be prepared in Likert type rating scale
developed by Likert (1932), which is used more frequently and more widely than other scales in measuring
many personality traits in social sciences (Oppenheim, 1979; Judd, Eliot & Kidder, 1991; Sommer & Sommer,
2002; Fraenkel & Wallen, 2003: as cited in Tezbasaran, 2004). Likert scale was prepared in 3-Likert type to be
appropriate for the age of the study group (Bourke & Frampton, 1992; Adelson & McCoach, 2009: as cited in
Adelson & McCoach, 2010: 797). Likert grades were graded from positive to negative (3 = Always, 2 =
Sometimes, and 1 = Never) (Tezbagaran, 2008).

2.6 Scope Validity

For the content validity study of the research, a total of 11 expert opinions were taken from one expert in each
field of Turkish language and literature, 3 experts in each field of psychological counselling and guidance,
education programs and primary school education, and 2 experts in each primary school classroom teachers who
were experts in classroom education and science education. The items were presented to the experts by preparing
an expert opinion form and each item was asked to be evaluated under the criteria of "Suitable," "Not Suitable"
and "Developable". While taking expert opinions, Lawshe (1975) technique was adopted, and the content
validity ratios of each item were calculated. Content validity ratio is the rate of agreement of experts on an item
during the scale development process, or in other words, the rate of considering the item as “essential” (Lawshe,
1975).
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Content validity ratio determination formula (Lawshe, 1975:567):

CVR=Np-N/2
N2

(Equation 1)
*N = Total number of experts
*Ne= Number of experts who find the item "essential"

2.7 Pilot Application

After taking expert opinions in the research, pilot application of the draft scale was performed. The pilot
application is an application which to tests the functionality of the scale by applying the scale to be developed on
a small group and to eliminate possible problems (Borg & Gall, 1971: as cited in Karasar 2017). The pilot
implementation of the study was conducted with the voluntary participation of 99 students. The required
corrections were made to the items, as a result of the feedback received from the students. Thus, the draft scale
consisting of 27 items was made ready for construct validity analysis.

2.8 Construct Validity

The construct validity of the draft scale was examined. "Construct validity indicates the degree to which the test
can accurately measure an abstract concept (factor) in the context of the behaviour to be measured. For
examining the construct validity factor analysis, cluster analysis, internal consistency analysis, and hypothesis
testing techniques are used” (Biiyiikdztiirk, 2018: 180). The exploratory and confirmatory factor analysis of the
data was performed in the construct validity study.

2.9 Exploratory Factor Analysis

In scale development studies, data must normal distribution to be suitable for exploratory factor analysis
(Ozdamar, 2016). Otherwise, correlation-based relationships that allow factor analysis will not emerge (Can,
2017). In this context, the normality test of the data set was performed. Then exploratory factor analysis was
performed. “Exploratory factor analysis is a type of statistical analysis that aims to combine variables of similar
nature and explain this measurement with fewer factors to determine the theoretical constructs in which the
variables in the data set are constructed, to what extent these theoretical structures represent variables”
(Buyiikoztirk, 2018; Henson & Roberts, 2006).

In the study, the exploratory factor analysis performed on the data collected from 371 fourth grade graduate
students. During the analysis, if an item is distributed to more than one factor, it has been paid attention that the
factor values are at least .40 and the difference between the two factor load values is at least .10. (Buyukoztiirk,
2018; Tabachnik & Fidell, 2015). Principal Component Analysis was performed during the analysis. Within the
framework of the concept of responsibility, the Oblimin rotation method was used because the sub-factors are
interrelated (Can, 2017; Cokluk et al., 2018).

2.10 Confirmatory Factor Analysis

The confirmatory factor analysis was carried out to measure if the data collected as a result of the exploratory
factor analysis is compatible with pre-determined factor levels (Meydan & Sesen, 2011). The confirmatory
factor analysis was carried out with the data collected from 400 fourth-grade graduate students. During the

analysis, the results were evaluated by considering the CFA fit index values of Hu & Bentler (1999).

2.11 Security

As a result of the use of a data collection tool by different researchers, similar outcomes of the data collection
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tool are desired. This situation shows that the data collection tool is consistent and authentic (Karasar, 2016). In
the reliability analysis of the research, it was examined Cronbach Alpha internal consistency coefficient which
shows the fit levels of the items in the scale.

2.12 Analysis of Implementation Phase Data

In the study, the data were carefully analysed and transferred to the computer. The data was removed that impede
the validity and reliability of the research, and the data set was made ready for analysis. Then the validity and
reliability studies of the "Science Course Focused Student Responsibility Scale" were carried out. It was
determined that the scale is a valid and reliable scale.

The score ranges of the data collection tool are calculated using the n-1/n (n= Likert number) formula to
determine the level of responsibility of students focused on the science course. Since the scale has got 3 items
and 2 even intervals, the score range is calculated as .66 (2/3 = .66). Likert levels calculated according to the
score ranges are as such: never = 1 point (1.00 -1.66), sometimes = 2 points (1.67-2.33), always = 3 points (2.34-
3.00) (Biiyiikoztiirk, 2018).

The structure validity-reliability analyses of the data collection tool were carried out using IBM SPSS Statistics
25 and LISREL 8.8 package programs.

3. Results

During the content validity study, 11 expert opinions were received. While taking expert opinions, Lawshe
(1975) technique was adopted, and the content validity ratios of each item were calculated. The CVR values
show that the value of 8 items (19, 113, 115, 116, 117, 120, 122, 123) is lower than the minimum CVR value (.59)
valid for 11 experts. As a result, it was decided that 8 items exclude from the scale (Lawshe, 1975). In the
research, it was conducted the test of normality to find out whether the data set was suitable for analysis, and the
Skewness and Kurtosis values of the data were checked. It was determined that the Skewness value was -1,041
and the Kurtosis value was 749. When Skewness and Kurtosis values are between -1 and +1 values, it is
accepted that the data set is normally distributed. In this context, it can be said that the data set is distributed
normally (Hair et al., 2013: 34; Morgan et al., 2011: 51).

3.1 Science-Course-Focused Student Responsibility Scale Explanatory Factor Analysis Findings

Before performing exploratory factor analysis, the Bartlett Sphericity test and the Kaiser Mayer Olkin (KMO)
coefficient values were examined (Biiylikoztiirk, 2018: 136). Since the KMO coefficient is greater than .80, it
can be said that the sample size is at an acceptable level. (KMO = 0.86) (Hutcheson & Sofroniou: as cited in
Seger, 2017). According to the result of the Bartlett Sphericity test (x2 = 2603.002; df = 351; p<.05), it can be
said that the data are suitable for factor analysis (Biiyiikoztiirk, 2002; Tabachnick & Fidell, 2015). After checking
the KMO and Bartlett Sphericity tests, the exploratory factor analysis was performed.
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Table 4: Factor Loadings of the Science Course Focused Student Responsibility Scale

Factors
Item Conscious Security Awareness Health Awareness  Environment
Resources Awareness
Consumption
1-8 791 -.004 .062 -.048
I-14 752 -.046 -.013 .104
I-2 741 .051 -.038 -.047
1-27 679 -.005 071 144
1-19 .650 .005 .076 112
1-17 -.012 .789 .086 -.139
1-22 -.106 631 .085 194
1-10 102 .618 -.179 .048
1-23 .300 547 .100 -.273
I-4 071 071 740 -.104
I-1 113 -.192 .685 -.010
1-9 -.152 337 .505 173
1-13 162 077 436 227
I-7 -.005 -.138 071 .667
1-18 .067 .009 -.018 .663
I-15 184 247 -.198 .609
I-11 154 370 .007 480
1-3 125 -.069 .204 475

During the analysis, it was seen that the 6th, 12th, 16th, 20th, 24th, 26th items were not placed under certain
factors. Contents of the 5th, 21st, and 25th items were found to be irrelevant in terms of the factors in which they
were placed. These items were not included in the analysis. When table 4 examined, it is seen that reveals that
the factor loadings of the "Conscious Resource Consumption™ sub-dimension items are between .65 and .79, the
" Security Awareness" sub-dimension items are between .54 and .78, the "Health Awareness" sub-dimension
items are between .43 and .74 in, "Environmental Consciousness" sub-dimension items are between .47 and .66.
When the variance values of the factors are examined, it is seen that the self-value of the "Conscious Resource
Consumption™ sub-factor comprising five items is 4.848 and its variance is 26.931%. It is seen that the self-value
of the "Security Awareness" sub-factor comprising four items is 1.681, and its variance is 9.340%. It is seen that
the self-value of the "Health Awareness" sub-dimension comprising four items is 1.324, and the variance is
7.353%. It is seen that the self-value of the "Environmental Consciousness" sub-dimension comprising five
items is 1.298 and its variance is 7.210. As a result of the factor analysis, it is detected that the scale comprised
18 items and 4 factors, and the total self-value of the scale is 9.151 and its total variance is 50.834%. After
performing exploratory factor analysis, item discrimination levels of the scale items were examined. To
determine the internal consistency of the scale items, it was performed the t-test to the lower 27% and upper 27%
groups of the second study group. According to the results, it was determined that there was a significant
difference between the lower 27% and upper 27% groups (p<0.05), and the item discrimination levels of the
scale items can be accepted level.

3.2 Confirmatory Factor Analysis Findings of the Science Course Focused Student Responsibility Scale

After the exploratory factor analysis is done, confirmatory factor analysis is done. The model resulted from the
analysis, is shown in Figure 2.
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Chi=-Sguare=200.31, df=113, P-value=0.00000, BFM3EA=0.08&3

Figure 2: Standardized Factor Loadings of Confirmatory Factor Analysis

Standardized factor loadings for the analysis in Figure 2 indicates that the factor loadings for all items are higher
than 30. The factor load (.13) of M11 was decided to be excluded from the analysis since it was below 30 (Seger,
2017).

When the confirmatory factor analysis fit indices are examined, it can be said that the Chi-Square value (x? =
290.31, sd = 113, p<0.001) is significant. As a result of the analysis, the “x? /sd” ratio was calculated as 2.56. It
can be stated that the value collected is within the acceptable range. When the other collected fit indices are
examined, the “Normed Fit Index” (NFI=0.92), “Non-Normed Fit Index” (NNFI=.94), “Relative Fit Index”
(RFI=.90), “Comparative Fit Index” (CFI=.95), “Adjusted Goodness of Fit Index” (AGFI=.92) and “Root Mean
Square Error” (RMSEA=.063) values are found to be acceptable. “Increasing Fit Index” (IF1)=.95, “Goodness of
Fit Index” (GFI)=.92, “Root Mean Square Residuals” (RMR)=.018 values are seen to be at the perfect fit level
(Hu & Bentler, 1999; Schermelleh-Engel & Moosbrugger, 2003).

3.3 Reliability Analysis Findings of the Science-Course-Focused Student Responsibility Scale

As a result of the confirmatory factor analysis, it is detected that the scale comprised 17 items and 4 sub-factors.
Then, the Cronbach Alpha internal consistency coefficient was examined for the reliability analysis of the scale,
and this value was found to be .87. In this context, the reliability of the scale is high (Blyukoztirk et al., 2018).

Then the reliability coefficients for each sub-factor of the scale were examined. It was seen that the internal
consistency coefficient of the "Conscious Resource Consumption™ factor is .81; the internal consistency
coefficient of the "Environmental Consciousness" factor is .71; the internal consistency coefficient of the "
Security Awareness" factor .60, and the internal consistency coefficient of the "Health Awareness" factor is .55.
In this context, it can be said that the internal consistency coefficients of the "Conscious Resource Consumption™
and "Environmental Awareness" sub-factor are high. It can be said that the internal consistency coefficients of
the "Security Awareness" factor and of the "Health Awareness" factor are acceptable because they are higher
than .40 (Tavsancil, 2006).
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4. Discussion, Conclusion and Suggestions

This research was performed with the intention of prepare a valid and reliable scale that can be used to determine
the responsibility levels of primary school 3rd and 4th-grade students focused on the science course.
Discussions, results, and recommendations regarding the research are presented below.

4.1 Science Course Focused Student Responsibility Scale

This research was performed intending to prepare a valid and reliable scale that can determine the Science
Course Focused Responsibility levels of primary school 3rd and 4th-grade students. Discussions, results, and
recommendations regarding the research are given below.

Considering the age level of the students, the scale was decided to be prepared in a 3-point Likert type (Adelson
& McCoach, 2010). After the literature was reviewed, an item pool comprising 35 items was prepared. Then, 11
field experts were consulted for the content validity study. Based on the feedback received from experts, the
Content Validity Ratio (CVR) of each item was calculated (Lawshe, 1975). When the CVR values of the scale
items were examined, it seen that the value of 8 items was lower than the minimum CVR value (0.59) which is
valid for 11 experts at a 95% confidence interval. Therefore, these items were excluded from the draft scale
(Lawshe, 1975).

For the construct validity analysis of the research, exploratory factor analysis and confirmatory factor analysis
were performed. The data was collected from 371 students for exploratory factor analysis, and 400 students for
confirmatory factor analysis. With the intention of obtain healthy results in the exploratory factor analysis, the
sample size should be at least 300 according to Tabachnick & Fidel (2015), and 10 times the number of items in
the scale according to Field (2005). In this context, the sample size of the research is at a fair level.

With the intention of check whether the data set belonging to the exploratory factor analysis is suitable for
analysis, Skewness and Kurtosis values were checked and the normality distribution was examined (Can, 2017).
It was observed that the Skewness value was -1.041 and the Kurtosis value was 749. When Skewness and
Kurtosis values are between -1 and +1 values, it is supposed that the data set is distributed normally. In this
context, it can be said that the data set is normally distributed and is suitable for factor analysis (Hair et al., 2013:
34; Morgan et al., 2011: 51). After the normality test, with the intention of check whether the sample size is
suitable for factor analysis, “the Bartlett Sphericity Test” values were examined to determine whether there was
a relationship between the “Kaiser Mayer Olkin” (KMO) coefficient and the variables (Biiytikoztiirk, 2018: 136).
Since “the Kaiser Mayer Olkin” coefficient (KMO = .86) is greater than .80, the sample size is very good
(Hutcheson & Sofroniou: as cited in Seger, 2017). As the values of the “Bartlett Sphericity test” (x>=2603.002;
df = 351; p<.05) are significant, the data are also suitable for factor analysis (Blyukoztirk, 2002; Tabachnick &
Fidell, 2015).

After the preliminary examinations for the construct validity, the exploratory factor analysis of the data set was
performed. During the analysis, principal components were subjected in the analysis, and” the Direct Oblimin”
rotation method was used as it was thought to be related to one of the sub-factors (Can, 2017). As a result of the
exploratory factor analysis, a scale construct consisting of 18 items and 4 sub-factors was collected. Each factor
was analysed in terms of content and named as "Conscious Resource Consumption,” "Environmental
Consciousness," "Safety Awareness" and "Health Awareness." It can be stated that the collected value meets the
recommended 50% total variance value (Hair et al., 2009).

Confirmatory factor analysis was carried out to determine whether the data collected after the exploratory factor
analysis in the research were compatible with predetermined factor levels (Meydan & Sesen, 2011). Since after
the analysis, the factor load of an item was less than 30, it was decided to be excluded (Secer, 2017). Collected
fit indices as a result of confirmatory factor analysis. As a result of the analysis, the values of x?/df=2.56,
“NFI"=.92, “NNFI"=.94, “RFI1”=.90, “CFI"=.95, “AGFI"=.92, “RMSEA”=.063 were found to be at acceptable
levels; “IFI"=.95, “GFI"=.92, “RMR”=.018 values are seen to be at the perfect fit level (Hu & Bentler, 1999;
Schermelleh-Engel & Moosbrugger, 2003).
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Cronbach Alpha coefficient was examined for the reliability analysis of the scale, and it was found to be .87. In
this context, the reliability of the scale is high. The results indicated that the reliability of the scale is high. Then
the reliability coefficients for each sub-factor were examined. They were determined that the "Conscious
Resource Consumption" factor was .81, the "Environmental Consciousness" factor was .71, the "Safety
Awareness" factor was .60, and the "Health Awareness" factor was .55. In this context, it is understood that the
internal consistency coefficient of the “Conscious Resource Consumption” sub-factor is high, and the internal
consistency coefficients of “Environmental Awareness,” “Safety Awareness,” and “Health Awareness” factors
are higher than .40 (Tavsancil, 2006). The high number of items in the scale's reliability affects the reliability
coefficient of the measurement tool positively. In this research, since the health and reliability factors were items
removed from the scale structure after CFA, the number of items for both factors was lower than other factors.
That's why it can be indicated that the Cronbach Alpha reliability coefficient of health and safety awareness
factors is lower than the expected level.

5. Suggestions

According to the results obtained from the research, various suggestions for the development process of the
"Science-Course Focused Student Responsibility Scale™ and determining student responsibility levels are given
below.

“Science Course Focused Student Responsibility Scale”:

1- Determining science courses-focused responsibility number of students in different cities, different countries
or Turkey can be used in the studies that aim to examine them according to different variables.

2- It can be used as a data collection tool in researches about the relationship between science and
responsibility.

3- It can be used as a data collection tool in various studies to examine the relationships between students'
academic achievement, science class attitude level, science class interest and curiosity level.

4- Tt can be revised and used for different grades in future studies.

5- Different scale development studies can be done for each sub factor of the data collection tool.

References

Adelson, J. L., & McCoach, D. B. (2010). Measuring the mathematical attitudes of elementary students: The
effects of a 4-point or 5-point likert-type scale. Educational and Psychological Measurement, 70(5), 796—
807. https://doi.org/10.1177/0013164410366694

Aladag, S. (2009). The effect of values education approaches on students’ level of gaining responsibility value in
primary school social studies education (Publication No0.278337) [Doctoral thesis, Gazi University].
Council of Higher Education Thesis Center.

Altunok Cal, I. A., & Yesil, R. (2019). The scale of determining the responsible behaviour level of preschool
children: validity and reliability study. MANAS Journal of Social Studies, 8(3), 2415-2431.
https://doi.org/10.33206/mjss.534521

Altunok Cal, 1., & Yesil, R. (2019). Validity and Reliability Analysis of Responsibility Education Practices
Scale. YYU Journal of Education Faculty, 16(1):1442-1462. http://dx.doi.org/10.23891/efdyyu.2019.167

Aslan, M. (2011). Character education and values to be acquired by students in primary schools. (Publication
No. 287995) [Master Thesis, Eskisehir Osmangazi University]. Council of Higher Education Thesis Center.

Ayas, A. (1995). A study on program development and implementation techniques in science: an evaluation of
two contemporary approaches. Hacettepe University Journal of Education, 11, 149-155.

Berkowitz, L., & Lutterman, K. G. (1968). The traditional socially responsible personality. Public Opinion
Quarterly, 32(2), 169-185. https://doi.org/10.1086/267597

Burke, N., Crum, S., Genzler, M., Shaub, D., & Sheets, J. (2001). Building character education in our schools to
enhance the learning environment. [Master thesis, Saint Xavier University]. ERIC.
https:/files.eric.ed.gov/fulltext/ED453144.pdf

Biitlin Ayhan, A., & Aral, N. (2007). The adaptation study of the Bracken basic concept scale-revised form for
six-year-old children. Hacettepe University Journal of Education 32, 42-51.

647


https://doi.org/10.33206/mjss.534521
https://doi.org/10.1086/267597

Asian Institute of Research Education Quarterly Reviews Vol.4, Special Issue 1, 2021

Biiyiikoztiirk, S. (2002). Factor analysis: Basic concepts and its use in scale development. Educational
Administration: Theory and Practice, 32(32), 470-483.

Biyiikoztiirk, S. (2018). Sosyal bilimler i¢in veri analizi el kitabi istatistik, arastirma deseni SPSS Uygulamalart
ve yorum [Data analysis handbook for social sciences statistics, research design SPSS Applications and
interpretation] (24th ed). Pegem Akademi Yayincilik

Biiyiikoztiirk, S., Kilig Cakmak, E., Akgiin, O. E., Karadeniz, S., & Demirel, F. (2018). Bilimsel arastirma
yontemleri [Scientific research methods] (24th ed.). Pegem Akademi.

Can, A. (2017). SPSS ile bilimsel arastirma siirecinde veri analizi [Data analysis in scientific research process
with SPSS] (5th ed.). Pegem Akademi.

Cepni, S., Bacanak, A., & Kigcuk, M. (2003). Changing values in the goals of science education: science-
technology-society, Journal of Values Education, 1(4), 7-29.

Cohen, L., Manion, L., & Morrison, K. (2007). Research methods in education (6. Ed.). Routledge.

Cokluk, O., Sekercioglu, G., & Biiyiikoztiirk, S. (2018). Sosyal bilimler icin ¢ok degiskenli istatistik SPSS ve
LISREL uygulamalar: [Multivariate statistics SPSS and LISREL applications for social sciences] (5th ed.).
Pegem Akademi.

Coles, M. E., & Schofield, C. A. (2008). Assessing the development of inflated responsibility beliefs: The
Pathways to Inflated Responsibility Beliefs Scale. Behavior Therapy, 39(4), 322-335.
https://doi.org/10.1016/j.beth.2007.09.003

course in improving of social responsibility understanding. Electronic Journal of Social Sciences, 13(49), 221-
232. https://doi.org/10.17755/esosder.72162

Ciiceloglu, D. (2017). Igimizdeki biz [The we in us] (56th ed.). Remzi Kitabevi.

Demirci Giiler, M. P., & A¢ikgoz, S. N. (2019). Examination of the science course curriculum of the year 2018
in terms of including course outcomes regarding responsibility. Journal of Qualitative Research in
Education, 7(1), 391-419. https://doi.org/ 10.14689/issn.2148-2624.1.7¢1s.18m

Demirhan Iscan, C. (2007). The efficiency of primary school values education curriculum. (Publication No.
229089) [Doctoral Thesis, Hacettepe University]. Council of Higher Education Thesis Center.

Dogan, U., (2014). Validity and reliability study of the turkish version student personal responsibility scale-10.
Trakya University Journal of Social Science, 17(1), 163-170.

Douglass, N.H. (2001). Sayg: ve sorumluluk egitiminde yeni yaklasimiar [New approaches in respect and
responsibility education] (Y. Ozen & O. Yurttutan, trans. ed.). Nobel Yaymcilik.

Eraslan, L. (2011). Development of individual social responsibility scale (IRS): Validity and reliability study.
Journal of Social Policy Studies, 7(24), 81-91.

Ergiil, H. F., & Kurtulmus, M. (2014). Views of academic staff about community service applications

Field, A. (2005). Discovering statistics using SPSS (2nd ed.). London: Sage Publication.

Filiz, B., & Demirhan, G. (2015). The Adaptation Study of Personal and Social Responsibility Questionnaire
into Turkish Language. Hacettepe Journal of Sport Sciences, 26 (2), 51-64.

Finnish National Agency for Education. (2020). The Science Curriculum in Primary and Lower Secondary
Grades. Retrieved from: https://www.oph.fi/fi

Glasser, W. (2005). Kisisel dzgiirligiin psikolojisi: secim teorisi (M. Izmirli, trans.) (Choice Theory: A New
Psychology of Personal Freedom). Hayat Yayincilik.

Glasser, W. (2016). Okulda kaliteli egitim [The Quality School] (1. ed.). Beyaz Yayinlari.

Golzar, A. F. (2006). Development of a responsibility scale for 5th grade elementary students and investigating
the relationship of responsibility and gender, locus of control, and academic achievement (Publication No.
174902) [Master thesis. Hacettepe University]. Council of Higher Education Thesis Center.

Gough, H. G., McClosky, H., & Meehl, P. E. (1952). A personality scale for social responsibility. The Journal of
Abnormal and Social Psychology, 47(1), 73-80. https://doi.org/10.1037/h0062924

Gundiz, M. (2014). The effect of teaching the value of "responsibility"” with project-based learning approach to
primary school 3rd grade students in life science course, on academic achievement and attitude
(Publication N0.356718) [Doctoral dissertation, Gazi University]. Council of Higher Education Thesis
Center.

Gustafson, C. (2010). The effects of birth order on personality. [Master thesis. The Faculty of the Alfred Adler
Graduate School]. Minneapolis.

Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. (2013). Multivariate data analysis (7th ed.). Upper
Saddle River: Pearson Prentice Hall.

Harty, H. & Beall, D. (1984). Toward the development of a children’s science curiosity measure. Journal of
Research in Science Teaching, 21(4), 425-436. https://doi.org/10.1002/tea.3660210410

Hayta Onal, S. (2005). The Effect of responsibility programme on to nineth class high school students
(Publication No. 188277) [Master thesis. Uludag University]. Council of Higher Education Thesis Center.

648


https://doi.org/10.1016/j.beth.2007.09.003
https://www.oph.fi/fi
https://psycnet.apa.org/doi/10.1037/h0062924
https://doi.org/10.1002/tea.3660210410

Asian Institute of Research Education Quarterly Reviews Vol.4, Special Issue 1, 2021

Henson, R. K., & Roberts, J. K. (2006). Exploratory factor analysis in published research: common errors and
some comment on improved practice. Educational and Psychological Measurement, 66(3), 393-416.
https://doi.org/10.1177/0013164405282485

Herrera, N. C., Zajonc, R. B., Wieczorkowska, G., & Cichomski, B. (2003). Beliefs about birth rank and their
reflection in reality. Journal of Personality and Social Psychology, 85(1), 142-
150. https://doi.org/10.1037/0022-3514.85.1.142

Hong Kong/Education Bureau. (2017). Education Bureau of the Goverment of the Hong Kong Special
Administrative ~ Region:  Science  education-  curriculum  documents.  Retrieved  from:
https://www.edb.gov.hk/en/curriculum-development/kla/science-edu/curriculum-

Hu, L., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance
structure analysis: conventional criteria versus new alternatives. Structural Equation Modeling: A
Multidisciplinary Journal, 6(1), 1-55, https://doi.org/10.1080/10705519909540118

Ikiz, F. E., Totan, T., & Karaca, R. (2013). The standardization study of the pathways to inflated responsibility
beliefs scale. In Yeni Symposium Journal, 51(2), 105-115.

Karagdz, B. (2013). Teaching values to elementary students using school songs (Publication No. 333814)
[Doctoral dissertation, Inonii University]. Council of Higher Education Thesis Center.

Karasar, N. (2016). Bilimsel arastirma yontemi: kavramlar-ilkeler-teknikler [Scientific research method:
concepts-principles-techniques] (31st ed). Nobel Yayincilik.

Kaya, M., & Dogan, U. (2014). Student responsibility: The study of scale development, reliability and
validity. Journal of European Education, 4(1), 11-18.

Koran, J. J., & Longino, S. J. (1982). Curiosity and children’s science learning. Science and Children, (20),18-

19.
Kraft, K. L., & Singhapakdi, A. (1995). The relative importance of social responsibility in determining
organizational effectiveness: Student responses Il. Journal of Business Ethics, 14(4), 315-326.

https://doi.org/10.1007/bf00871902

Lag¢in Simsek, C., & Nuhoglu, H. (2009). The development of a reliable and valid curiosity scale for science
subjects. Sakarya University Journal of Education Faculty, 18, 28-41.

Lawshe, C. H. (1975). A quantitative approach to content validity. Personnel Psychology, 28, 563-575.

Li W., Wright P.M., Rukavina P., & Pickering M. (2008). Measuring students’ perceptions of personal and
social responsibility and its relationship to intrinsic motivation in urban physical education. Journal of
Teaching in Physical Education, 27, 167-178. https://doi.org/10.1123/jtpe.27.2.167

Li, W., Wright, P. M., Rukavina, P. B., & Pickering, M. (2008). Measuring students’ perceptions of personal and
social responsibility and the relationship to intrinsic motivation in urban physical education. Journal of
Teaching in Physical Education, 27(2), 167-178. https://doi.org/10.1123/jtpe.27.2.167

Likert, R. (1932). A technique for the measurement of attitudes. Archives of Psychology, 22, 5-55.

Luckner, J. (1994). Developing independent and responsible behaviors in students who are deaf or hard of
hearing. Teaching Exceptional Children, 26(2), 13-17.

Maslow, A. H. (1954). The instinctoid nature of basic needs. Journal of Personality, 22, 326-347.
https://doi.org/10.1111/].1467-6494.1954.th01136.x

Matthews, M. R. (2017). Fen dgretimi: bilim tarihinin ve felsefesinin katkisi (yirminci yilinda gozden gegirilmig
ve genigletilmis basim) [Science Teaching: The Contribution of History and Philosophy of Science (20th
Anniversary Revised and Expanded Edition]. (M. Dogan, trans.). Bogazi¢i University Press.

Messina, J. J. (2004). Tools for personal growth: Accepting personal responsibility. Retrieved from:
http://coping.us/toolsforpersonalgrowth/acceptingpersonalresponsibility.htmi

Meydan, C. H., & Sesen, H. (2011). Yapisal esitlik modellemesi ve AMOS uygulamalar: (Structural equation
modeling and AMOS applications). Detay Yayincilik.

Miles, M. B., & Huberman, A. M. (1994). Qualitative data analysis: an expanded sourcebook (2nd Ed.). Sage.

Ministry of National Education (2018). Science course curriculum (primary and secondary schools 3-8 grades.
[Fen bilimleri dersi Ogretim programi (ilkokullar ve ortaokullar 3, 4, 5, 6, 7 ve 8. siniflar)]
http://mufredat.meb.gov.tr/Programlar.aspx/05.11.2018

Morgan, G. A., Leech, N. L., Gloeckner, G. W., & Barrett, K. C. (2011). IBM SPSS for introductory statistics:
use and interpretation (4th ed.). Routledge.

Nyman, L. (1995). The identification of birth order personality attributes. The Journal of Psychology:
Interdisciplinary and Applied, 129(1), 51-59. https://doi.org/10.1080/00223980.1995.9914947

Oktay, A. (2007). Yasamun sihirli yillari: Okul éncesi donem [The magic years of life: the preschool period].
(6th ed.). Epsilon Yaycilik.

Ontario Ministry of Education. (2007). The Ontario Curriculum, Grades 1-8: Science and Technology.
http://www.edu.gov.on.ca/eng/curriculum/elementary/grade7.html

649


https://doi.org/10.1177%2F0013164405282485
https://doi.apa.org/doi/10.1037/0022-3514.85.1.142
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1007/bf00871902
https://doi.org/10.1123/jtpe.27.2.167
https://doi.org/10.1123/jtpe.27.2.167
https://doi.org/10.1111/j.1467-6494.1954.tb01136.x
http://coping.us/toolsforpersonalgrowth/acceptingpersonalresponsibility.html
http://mufredat.meb.gov.tr/Programlar.aspx/05.11.2018
https://psycnet.apa.org/doi/10.1080/00223980.1995.9914947

Asian Institute of Research Education Quarterly Reviews Vol.4, Special Issue 1, 2021

Ozdamar, K. (2016). Egitim, saghk ve davrams bilimlerinde él¢ek ve test gelistirme yapisal esitlik modellemesi
(Scale and test development structural equation modeling in education, health and behavioral sciences).
Nisan Kitabevi.

Ozen, Y., & Giilagti, F. (2011). Development of internally and externally controlled responsibility scale:
validity, reliability and analysis. World Applied Sciences Journal, 12 (2), 139-144.

Ozen, Y. (2015). Sorumluluk egitimi (Responsibility education) (Ist ed.). Vize Yaymecilik.

PISA (2018). The OECD programme for international student assessment.
https://www.oecd.org/pisa/publications/pisa-2018-results.htm

Republic of Estonia/Ministry of Education and Research. (2014). Appendix 4: natural science, national
curriculum for basic schools. https://www.hm.ee/en/national-curricula-2014

Rothstein, R. (2000). Toward a composite index of school performance. The Elementary School Journal, 100(5),
409-441.

Sahan, E. (2011). The acquiring level of acquisitions intended for responsibility education in 5th and 8th grade
curriculum. (Publication No. 300680) [Master thesis, Ahi Evran University]. Council of Higher Education
Thesis Center.

Sahan, E. (2011). The acquiring level of acquisitions intended for responsibility education in 5th and 8th grade
curriculum. (Publication No. 300680) [Master thesis, Ahi Evran University]. Council of Higher Education
Thesis Center.

Schermelleh-Engel, K., & Moosbrugger, H. (2003). Evaluating the fit of structural equation models: Tests of
significance and descriptive goodness-of-fit measures. Methods of Psychological Research Online, 8(2),
23-74.

Science Teachers’ Association of Ontario (2006). Position paper: The nature of science. Retrieved from:
https://stao.ca/position-papers/

Seger, 1. (2017). SPSS ve LISREL ile pratik veri analizi: analiz ve raporlastirma [Practical data analysis with
SPSS and LISREL: Analysis and reporting]. (3rd ed.). An1 Yayincilik.

Senemoglu, N. (2003). Gelisim égrenme ve ogretim kuramdan uygulamaya. [From development learning and
teaching theory to practice] (8th ed.). Gazi Kitabevi.

Singg, S., & Ader, J. A. (2001). Development of student personal responsibility scale-10. Social Behavior and
Personality: An International Journal, 29(4), 331-336, 2001. https://doi.org/10.2224/sbp.2001.29.4.331
Stipek, D., & Byler, P. (2001). Academic achievement and social behaviors associated with age of entry into
kindergarten. Journal of Applied Developmental Psychology, 22(2), 175-189.

https://doi.org/10.1016/S0193-3973(01)00075-2

Tabachnick, B. G., & Fidell, L. S. (2015). Cok degiskenli istatistiklerin kullanimi [Using Multivariate Statistics]
(M. Baloglu, ed.). Nobel Akademik.

Tavsancil E., (2006). Tutumlarin ol¢iilmesi ve SPSS ile veri analizi [Measuring attitudes and data analysis with
SPSS]. (3rd ed.). Nobel Yayin Dagitim.

Tezbagaran, A. (2004). A comparison of conventional item analysis techniques to construct likert type
scales. Turkish Journal of Psychology, 19(54), 77-89.

Tezbasaran, A. (2008). Likert tipi dlcek hazirlama kilavuzu [Likert type scale preparation guide] (3rd ed. e-
book). Turkish Psychological Association.

Tillman, D. (2014). 8-14 yas grubu ogrencileri igin yasayan degerler egitimi etkinlikleri [Living Values
Activities for Children Ages 8-14] (1st ed.). (V. Aktepe, trans.). Egitim Yaymevi.

TIMSS (2019). Turkey TIMSS 2019 Preliminary Report. (Trends in international mathematics and science
study)
https://odsgm.meb.gov.tr/meb_iys_dosyalar/2020_12/10175514 TIMSS 2019 Turkiye On_Raporu_.pdf

Uyanik, O., Kaya, U. U., Kaziltepe, G. 1., & Yasar, M. C. (2016). An investigation of the relationship between
fathers and their children at preschool level. Journal of Theoretical Educational Science, 9(4), 515-531.

Wubbolding, R. E. (2015). Gergeklik terapisi [Reality Therapy] (E. Emir Oksiiz, trans.). Okuyan Us Yayinlari.

Yavuzer, H. (1996). Cocuk egitimi el kitab: [Child education manual] (2nd ed.). Remzi Kitabevi.

Yesil, R. (2015). The evaluation of responsibility education applications of high school teachers. Journal of
Theory and Practice in Education, 16(1),630-652.

Yildinim, S. (2020). Evaluation of awareness levels of middle school students about digital rights and
responsibilities (Publication No. 621216). [Master thesis. Ankara University] Council of Higher Education
Thesis Center.

Yoleri, S., & Tanis, H. M. (2014). Determination of the factors affecting adjustment levels of first-class students
at elementary school. Journal of Humanities and Tourism Research, 4(2), 130-141.
https://doi.org/10.14230/joiss82

650


https://www.oecd.org/pisa/publications/pisa-2018-results.htm
https://doi.org/10.1016/S0193-3973(01)00075-2
https://doi.org/10.14230/joiss82

	The Science Course-Focused Responsibility Scale Towards Primary School Students’: Study of the Validity and Reliability
	Sevda Nur Açikgöz1 & Mutlu Pınar Demirci Güler2
	1 Ministry of National Education, Kayseri Turkey. ORCID: 0000-0001-7163-8704
	2 Kırşehir Ahi Evran University, Kırşehir, Turkey. ORCID: 0000-0002- 8286-4472
	Correspondence: Mutlu Pınar Demirci Güler, Kırşehir Ahi Evran University, Faculty of Education, Elementary Education Department, Kırşehir, Turkey. E-mail: pinarguler@ahievran.edu.tr
	Acknowledgement:  This article is derived from Sevda Nur Açikgöz’s master thesis entitled “Developing science lesson-focused student responsibility scale and determining elementary school students' responsibility levels”, conducted under the superviso...
	1.1 Introduce the Problem

