
 

 
 

Article History 

Received: 03.01.2020  

Received in revised form: 12.10.2020 

Accepted:  16.12.2020 

Available online: 31.12.2020  
Article Type:  Research Article 

 

 

 

 

 

 

https://dergipark.org.tr/tr/pub/adyuebd 
 

 

The Adaptation of Math and Science 

Engagement Scales in the Context of 

Science Course: A Validation and 

Reliability Study  
 

 

Gizem Turan Gürbüz
1
, Esra Açıkgül Fırat

2
, Murat 

AYDIN
3 

1Ministry of National Education 
2Adıyaman University, Faculty of Education, Adıyaman 
3Adıyaman University, Faculty of Education, Adıyaman 
 

 

 

 

 

ADIYAMAN UNIVERSITY 

Journal of Educational Sciences 

(AUJES) 

To cite this article:  

 

Turan Gürbüz,G., Açıkgül Fırat,E. & Aydın, M. (2020). The Adaptation of Math 

and Science Engagement Scales in the Context of Science Course: A Validation and 

Reliability Study. Adiyaman Univesity Journal of Educational Sciences, 10(2), 122-

131. 

. 

https://orcid.org/0000-0002-8723-7689
https://orcid.org/0000-0002-6401-1476
https://orcid.org/0000-0003-3713-3029
https://dergipark.org.tr/tr/pub/adyuebd
https://orcid.org/0000-0002-8723-7689
https://orcid.org/0000-0002-6401-1476
https://orcid.org/0000-0003-3713-3029
https://orcid.org/0000-0002-8723-7689
https://orcid.org/0000-0002-6401-1476
https://orcid.org/0000-0003-3713-3029
https://orcid.org/0000-0002-8723-7689
https://orcid.org/0000-0002-6401-1476
https://orcid.org/0000-0003-3713-3029
https://orcid.org/0000-0002-8723-7689
https://orcid.org/0000-0002-6401-1476
https://orcid.org/0000-0003-3713-3029
https://orcid.org/0000-0002-8723-7689
https://orcid.org/0000-0002-6401-1476
https://orcid.org/0000-0003-3713-3029


Adiyaman University Journal of Educational Sciences 

 

Volume 10, Number 2, 12.2020, Page 122-131            ISSN: 2149-2727 

DOI: http://dx.doi.org/10.17984/adyuebd. 670173 

 
    

  

  

 

 
 

 

The Adaptation of Math and Science Engagement Scales in the Context of 

Science Course: A Validation and Reliability Study
*
  

 

Gizem Turan Gürbüz, Esra Açıkgül Fırat
2**

, Murat AYDIN
3 

1Ministry of National Education 
2Adıyaman University, Faculty of Education, Adıyaman 
3Adıyaman University, Faculty of Education, Adıyaman 

 

Abstract 

In this study, The Math and Science Engagement Scales developed by Wang et al. (2016) was adapted to 

Turkish in the context of science course and, the validity and reliability studies were conducted. The original 

version of the scale consists of 4 dimensions and 33 items. These dimensions are; cognitive engagement, 

behavioral engagement, emotional engagement, and social engagement. During the adaptation phase, the items 
were translated into Turkish by three experts. The Turkish forms were examined and the draft form of the scale 

was obtained by the researchers. Then, the two experts of the two languages were examined through the 

language equivalence expert form for word usage and cultural suitability. The participants of the study consisted 

of 519 students in 6., 7., and 8. grades studied at two secondary schools in a small scale city in the south east of 

Turkey during the 2019–2020 academic year. The convenience sampling method was used to determine the 

participants. Confirmatory factor analysis (CFA) was applied to the data obtained after the implementation. The 

fit index values obtained as a result of CFA (χ2 / df = 1.75; RMSEA = 0.038; SRMR = 0.049; RMR = 0.072; 

CFI = 0.98; NFI = 0.96) show that the 4-factor structure of the scale is acceptable. As a result of the reliability 

analysis, the Cronbach alpha reliability coefficient of the Turkish form of the scale was 0.90 and the Guttman 

Split-half coefficient was 0.81. Finally, it can be said that the validity and reliability of the 33-item and 4-

dimensional Turkish form of the scale adapted with this study can be used to determine student engagement in 
science classes. Add your abstract here.  

Key words: Science education, Student engagement, Scale adaptation, Secondary school students   

Introduction 

Interdisciplinary approaches in education have recently become popular. Although disciplinary 

knowledge has been developed over the centuries and forms the basis for exploring field-specific knowledge, 

the integration of disciplines has also been discussed for over 100 years (Czerniak & Johnson, 2007). 

Nowadays, the term “interdisciplinary teaching” “is widely used in all fields of education due to the growing 
awareness of the intrinsic value and benefits of interdisciplinary teaching (You, 2017). The increasing 

importance of interdisciplinary approaches has led to the expansion of STEM (Science, Technology, 

Engineering, and Mathematics) integration in science education. Interdisciplinary science education has been 

identified as a factor in STEM that encourages students to be actively involved and ready for the workforce and, 

among other benefits, contributes to the development of holistic thinking (Kezar & Elrod, 2012). Therefore, 

STEM is seen as a holistic approach to curriculum and teaching (Yıldırım et al., 2018). Thus, STEM education 

started to take place in the science curriculum in many countries. 

Turkey has also made various studies to adapt to this change and development. STEM integration has 

taken its place in the curriculum of science courses with the updated curriculum in 2018 (MoNe, 2018). In the 

majority of STEM-based education programs, including in Turkey (MoNe, 2018), with long-time involvement 

of students in authentic tasks that require problem solving and applications, to help them see the connections 
between disciplines are used in projects (Lesseig et al., 2017). These interdisciplinary projects; to solve 

problems based on mathematics /science concepts and procedures, combining teamwork with engineering 

design methodology, using appropriate technology (Shaughnessy, 2013). Student engagement is a strong 

predictor of academic performance and selection process (Hughes et al., 2008). Student engagement is generally 

defined as a function of factors such as human needs, emotion, intention, motivation, interests, identity 

(Azevedo et al., 2012). Therefore, student participation has an important role in the process of conducting 

STEM projects. Studies indicating that there is a positive relationship between student participation and student 
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achievement, which is an indicator of academic performance (Baron & Corbin, 2012; Kahraman, 2014; Reeve 

& Tseng, 2011; Willms et al., 2009). In addition to student achievement, studies are indicating that there is a 

connection between student engagement and affective characteristics (Kahraman, 2014; Turner et al., 2014; 

Willms et al., 2009). Kahraman (2014), by addressing the multidimensional student engagement, using the 

TIMSS 2011 data in Turkey, students were aimed to investigate the relationship between the contributions and 

achievements in Grade 4 and Grade 8 science courses in his study. According to a result obtained from the 
study, it was observed that while affectionate science lessons had a positive effect on success in 4th-grade 

students, it was found that school did not have a significant effect on success. In the 8th grade, a positive effect 

was determined in both dimensions. 

When the literature on student engagement is examined, it is seen that there is a broad consensus that it 

is a multidimensional structure that includes behavioral, emotional, and cognitive components (Fredricks et al., 

2004; Wang et al., 2011). Active participation of students with its multidimensional structure also plays a key 

role in STEM careers (Wang & Degol, 2014). Therefore, to increase students' engagement in science classes and 

identify students at high risk of not participating in STEM practices, “student engagement” should be 

conceptualized and measured appropriately (Wang et al., 2016). When the literature is examined, the attitude 

towards STEM (Aydın et al., 2017; Ceylan et al., 2018; Damar et al., 2017) and self-efficacy (Özdemir et al., 

2018; Yıldırım et al., 2018). When the literature on student participation is examined, general scales related to 

student participation are included (Eryılmaz, 2014; Yıldırım et al., 2017). Eryılmaz (2014), in a study aimed to 
develop a measurement tool to determine the engagement level of university students, examined student 

engagement in the dimensions of emotional engagement, cognitive engagement, and behavioral engagement. 

Lightning et al. (2017) adapted the Student Engagement Scale developed by Mazer (2012) into Turkish and 

conducted validity and reliability analyzes. This scale was developed to measure the level of participation of 

university students. The scale consists of 13 items and 4 dimensions (in-class silent behaviors, in-class verbal 

behaviors, thinking about course content and out-of-class behaviors). In Turkey, Yerdelen-Damar et al. (2020) 

conducted a Turkish adaptation study of “The Math and Science Engagement Scale” in the context of physics 

lesson. However, a scale for determining student engagement for the secondary school science course was not 

found. Therefore, there is a need to determine student engagement in the science class in a multidimensional 

way. From this point of view, The Math and Science Engagement Scales developed by Wang et al. (2016) was 

adapted to Turkish in the context of science course and the validity / reliability studies were conducted in this 
study.   

Method 

Research Design 

This study includes adapting The Math and Science Engagement Scales was developed by Wang et al. 

(2016) to Turkish in the context of science course, and conducting the validity and reliability studies.  

Participants 

The participants of the study consisted of 519 students in 6th, 7th and 8th grade studied at two secondary 
school classrooms in a small-scale city in the south east of Turkey during the 2019–2020 school year. The 

convenience sampling method was used to determine the participants (Fraenkel et al., 2012). The distribution of 

the participants by gender and grade level is as Table 1. 

Table 1. The distribution of the participants 

 N % 

Grade level  6th grade 198 38.1 

 7th grade 141 27.2 

 8th grade 180 34.7 

  Total 519 100 

Gender  Female 225 43.4 

 Male  294 56.6 

 Total 519 100  

 

Research Instrument and Procedure 

Within the scope of the study, the science dimension of The Math and Science Engagement Scales was 

translated into Turkish, and validity and reliability studies were conducted. The original version of the scale 

consists of 4 dimensions and 33 items. These dimensions are; cognitive engagement (8 items), behavioral 

engagement (8 items), emotional engagement (10 items), and social engagement (7 items). During the 

adaptation phase, the items were translated into Turkish by three experts. The Turkish forms were examined and 
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the draft form of the scale was obtained by the researchers. The draft form was reviewed by the Turkish expert 

for clarity and necessary corrections were made. Then, the draft scale was examined by two experts who have 

mastered both languages in terms of word usage and culture suitability through the language equivalence expert 

form. In order to determine the consistency between experts, the formula suggested by Miles and Huberman 

(1994) was used (reliability = consensus/consensus + dissidence). In terms of word usage, experts differed in the 

3,9, 20, and 27th items. For this reason, the consistency between experts is calculated as 29/33 = 0.87 in terms 
of Word usage. In terms of culture suitability, the consistency between experts was calculated as 31/33 = 0.93 

due to dissidence in the 1 and 24th items. Also, corrections were made in the 3, 5, 9, 21, and 27th items, which 

were determined to be a problem in terms of the language used in line with the opinions of the experts, and the 

scale was finalized. 

Data Analysis 

The data obtained as a result of the implementation of the Turkish form of the scale was converted to z-

scores and outliers were checked. Z values less than -3 and + 3 were accepted as outliers (Çokluk et al., 2010). 

Then, skewness, kurtosis, mode, median, mean of the values, and histogram / Q-Q plot graphs were examined to 

determine whether the item scores in the scale showed normal distribution. According to the findings, it was 

determined that the data showed normal distribution. Then Mahalanobis distances were calculated for 

multivariate normality analysis. Mahalanobis distances should be at p <.001 for the determination of 

multivariate outliers (Tabachnick & Fidell, 2007). For this reason, the analysis was continued by deleting the 
data of 40 multivariate outliers which were not at p <.001 from the Mahalanobis distance calculated.  

 The multicollinearity between the variables was checked in the next step to provide the assumptions of 

the CFA. First, the relationships between the variables were examined. In very high correlations such as .90 and 

above, statistical problems arise with singularity and multicollinearity (Tabachnick & Fidell, 2012). When the 

correlations between variables were examined, it was determined that the highest correlation was 0.538. For this 

reason, it was determined that there was no problem since the correlations were less than 0.90. However, since 

the correlation and collinearity are not the same, even if all correlations are low, multicollinearity may be in 

question (Alin, 2010). Singularity and multicollinearity can be determined through perfect or very high squared 

multiple correlations (SMC) or very low tolerances between variables (Tabachnick & Fidell, 2012). Therefore, 

Tolerance, VIF (Variance Inflation Factor) and, CI (Condition Index) need to be examined. If the tolerance is 

too low, the variable does not go into the analysis (Tabachnick & Fidell, 2012). Therefore, multicollinearity can 
be mentioned if the VIF is greater than 5 to 10 and the tolerance is less than 0.1 to 0.2 (Kim, 2019). Therefore, if 

there is a tolerance value close to zero and the VIF value exceeds 10, the highest degree of multicollinearity can 

be observed (Kumari, 2008). Adeboye et al. (2014) stated that starting from VIF values above 2.50, 

multicollinearity can be mentioned. The tolerance values calculated in the current study ranged between 0.441 

and .867 and VIF is between 1.154 and 2.369. Therefore, there is no multicollinearity problem in terms of 

tolerance and VIF values. Besides, CI values were examined in the study. Condition index is a measure of the 

dependence of a variable on other variables (Tabachnick & Fidell, 2012). CI value greater than 30 indicates a 

very strong multiple linear connection problem (Gujarati, 1995; Kim, 2019; Kumari, 2008). In this study, it was 

determined that there were two CI values greater than 30 and the highest CI value was determined as 32.298. 

Adeboye et all. (2014) pointed out that if CN <100, multicollinearity is not a serious problem. Therefore, it was 

determined that there is no multicollinearity problem in terms of CI values. Finally, the Durbin-Watson (DW) 

value was examined. Durbin-Watson is a measure of the autocorrelation of errors and shows that errors are not 
independent (Tabachnick & Fidell, 2012). Positive autocorrelation causes Type I error because the error 

variance estimates are too small, and negative autocorrelation causes power loss (Tabachnick & Fidell, 2012). In 

this study, it was determined that there was no problem since the DW value was calculated as 1.169. Therefore, 

based on all this assumption analyzes, it has been determined that the data are suitable for CFA application. 

Furthermore, the Kaiser-Meyer-Olkin (KMO) test and Bartlett test were examined to determine the suitability of 

the data for factor analysis. According to the results, it was concluded that the sample size was sufficient, and 

the confirmatory factor analysis was started. 

Then, confirmatory factor analysis (CFA) was applied to the data (Çokluk et al., 2010). Lisrel 8.80 

program was used in the analysis process. To test the model examined in Turkish form, the fit index values were 

calculated (χ2 / sd, GFI, AGFI, RFI, NFI, NNFI, IFI, CFI, RMSEA, RMR and SRMR) and the model was tested 

in terms of the criteria for values (Schermelleh-Engel et al., 2003). Also, standardized loadings, t values and R2 
values were calculated by drawing the Path diagram. In order to determine the reliability of the Turkish version 

of the scale, the Cronbach’s alpha internal consistency coefficient and Guttman split-half reliability were 

calculated. 

Results  
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According to the results of the confirmatory factor analysis conducted to determine the fit of the 4-

factor model in the original form of the scale, the fit index values are as in Table 2. 

 

 

 

 
Table 2. Fit indices of the Turkish version of the scale 

  

Good Fit Values Acceptable Fit Values 4-dimensional model 

x2/df 0 ≤ x2/df  ≤ 2 2 ≤ x2/df  ≤ 3 1.75 

RMSEA 0 ≤ RMSEA ≤ .05 .05 ≤ RMSEA ≤ .08 0.038 

RMR 0 ≤ RMR ≤ .05 .05 ≤ RMR ≤ .08 0.072 

SRMR 0 ≤ SRMR ≤  .05 0.5 ≤ SRMR ≤  .10 0.049 

NFI  .95 ≤ NFI ≤ 1 .90 ≤ NFI ≤ .95 0.96 

NNFI .97 ≤ NNFI ≤ 1 .95 ≤ NNFI ≤ .97 0.98 

CFI .97 ≤ CFI ≤ 1 .95 ≤ CFI ≤ .97 0.98 

GFI .95 ≤ GFI ≤ 1 .90 ≤ GFI ≤ .95 0.93 

AGFI .95 ≤ AGFI ≤ 1 .90 ≤ AGFI ≤ .95 0.89 

 

 

 

According to the confirmatory factor analysis results, the fit index values were as follows (χ2 / df = 

1.75; RMSEA = 0.038; SRMR = 0.049; RMR = 0.072; CFI = 0.98; NFI = 0.96). It is seen that these values are 

within acceptable ranges (Schermelleh-Engel et al., 2003). The t values, standardized factor loadings and R2 
values obtained from the path analysis are given in Table 3. 

 

Table 3. Standardized factor loadings, squared standardized loadings, t values 

  Standardized factor 

loadings 

R
2
 t values 

Cognitive 

engagement  

M1 .55 .30 12.56 

M2 .54 .29 12.10 
M3 .43 .18 9.33 

M4 .58 .33 13.19 

M5 .37 .14 5.53 
M6 .19 .04 3.84 

M7 .43 .19 9.47 

M8 .18 .04 4.01 

Behavioral 

engagement 

M9 .55 .30 12.73 
M10 .68 .47 16.36 

M11 .57 .33 13.13 

M12 .55 .30 12.58 
M13 .49 .24 11.26 

M14 .46 .21 9.90 

M15 .33 .11 7.23 
M16 .44 .20 10.01 

Emotional 

engagement 

M17 .65 .43 14.82 

M18 .74 .55 16.80 

M19 .60 .36 13.40 
M20 .69 .48 15.85 

M21 .53 .28 11.61 
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M22 .54 .29 11.88 

M23 .56 .32 12.15 
M24 .48 .23 10.61 

M25 .62 .38 13.03 

M26 .36 .13 7.70 

Social engagement M27 .26 .06 5.24 
M28 .49 .24 9.35 

M29 .54 .29 8.86 

M30 .59 .35 10.77 
M31 .55 .30 10.42 

M32 .42 .18 8.24 

M33 .41 .17 8.32 

 

 

When Table 3 is examined, it is seen that the standardized factor loadings of items 6, 8, 15, and 27 are 

low. It was decided that these items would remain in the test because they supported the theoretical model in the 
original scale and t values were significant. Besides, item-total correlations were calculated for each item in the 

final form of the scale and the significance of the difference between item scores of the upper 27% and lower 

27% groups were determined by t-test. The values obtained are shown in Table 4. 

 

Table 4. Item-total correlations and t-values for the difference between the upper 27% and lower 27% groups 

Dimensions Items t values Item-total 

correlations 

Dimensions Items t values Item-total 

correlations 

Cognitive 

engagement  
M1 5.82 .525** Emotional 

engagement  
M17 10.90 .621** 

M2 4.89 .515** M18 12.47 .677** 

M3 6.23 .430** M19 6.33 .569** 

M4 6.73 .540** M20 12.53 .633** 

M5 5.42 .423** M21 12.34 .531** 

M6 3.91 .110* M22 11.41 .531** 

M7 6.62 .442** M23 12.75 .570** 

M8 5.12 .153** M24 7.31 .466** 

Behavioral 

engagement  
M9 8.20 .524** M25 11.61 .585** 

M10 10.20 .616** M26 5.68 .387** 

M11 5.23 .533** Social 

engagement  
M28 3.69 .279** 

M12 5.45 
.497** 
.507** 

M30 5.75 .425** 

M31 7.53 .446** 

M13 6.14 .481** M32 8.17 .509** 

M14 10.53 .380** 

 

  

M15 7.08 .459** 

M16 8.04 .525** 

 

  

 

When Table 4 is examined, according to independent t-test results related to the significance of the 

difference between item scores of the upper 27% and lower 27% groups, t values vary between 3.69 and 12.75. 

Item-total correlations ranged from 0.110 to 0.676 and they were significant. The correlation values calculated 
between the factors of the scale are given in Table 5. 

 

Table 5. Correlation values between factors of the scale 

 Reliability Sum Cognitive Beharovial Emotional Social 

Cognitive 0.636 .804** 1 .670** .551** .449** 

Beharovial 0.720 .849** .670** 1 .636** .464** 

Emotional 0.843 .862** .551** .636** 1 .490** 
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Social 0.664 .719** .449** .467** .490** 1 

Cronbach alpha: 0.90               Guttman split-half coefficient: 0.81 
 

When the correlation values calculated between the factors are examined, it is seen that all values are 
significant. As a result of the reliability analysis, the internal consistency reliability coefficient of the Turkish 

form of the scale was 0.90, and the Guttman split-half reliability coefficient was 0.81. Furthermore, the 

dimensions of the scale were divided into positive and negative categories and tested with the hypothesized 

model with path analysis. The path diagram obtained as a result of testing the model with path analysis is as in 

Figure 1. 

 
Figure 1. Path diagram of the model 

 

The values related to the standardized regression coefficients and the significance of the regression 

coefficients are given in Table 6. 

 

Table 6. Reliability coefficients of the variables and standardized factor loadings 

Relationships between variables B β S.E. C.R. p 

COGN <--- Cognitive .47 .42    

COGP <--- Cognitive .65 .22 .140 9.825 *** 

BEHN <--- Behavioral .62 .38    

BEHP <--- Behavioral .89 .80 .102 13.937 *** 

EMON <--- Emotional .51 .20    

EMOP <--- Emotional .99 .98 .226 9.678 *** 

SOCN <--- Social .43 .18    

SOCP <--- Social .78 .61 .270 6.499 *** 

 

The findings of the analysis showed that negative and positive engagement categories appeared to be 

positively associated with engagement in all factors. According to the results of the path analysis conducted to 

determine the fit of the hypothesized model in the original form of the scale, the fit index values are as in Table 

7. 

Table 7. Fit indices of the hypothesized model 
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  Good Fit Values Acceptable Fit Values Hypothesized model 

x
2
/df 0 ≤ x

2
/df  ≤ 2 2 ≤ x

2
/df  ≤ 3 1.76 

RMSEA 0 ≤ RMSEA ≤ .05 .05 ≤ RMSEA ≤ .08 0.038 

RMR 0 ≤ RMR ≤ .05 .05 ≤ RMR ≤ .08 0.010 

SRMR 0 ≤ SRMR ≤  .05 0.5 ≤ SRMR ≤  .10 0.049 

NFI  .95 ≤ NFI ≤ 1 .90 ≤ NFI ≤ .95               0.99 

RFI .97 ≤ NNFI ≤ 1 .95 ≤ NNFI ≤ .97 0.97 

CFI .97 ≤ CFI ≤ 1 .95 ≤ CFI ≤ .97 0.99 

GFI .95 ≤ GFI ≤ 1 .90 ≤ GFI ≤ .95 0.99 

AGFI .95 ≤ GFI ≤ 1 .90 ≤ GFI ≤ .95 0.97 

 

When Table 7 is examined, the model is accepted as the fit indices of the model are within the range of 
"good fit values" (Schermelleh-Engel et al., 2003). 

Discussion, Conclusions and Recommendations  

Student engagement is important for the effective implementation of the STEM integration which is 

very popular today in science education. Therefore, the determination of student engagement is considered 

important. In this study, The Math and Science Engagement Scale developed by Wang et al. (2006) was adapted 

to Turkish in the context of science course, and validity and reliability studies were conducted for secondary 

school students. The original 4-dimensional structure of the scale was tested by confirmatory factor analysis. 
The goodness of fit index values obtained as a result of CFA (χ2 / df = 1.75; RMSEA = 0.038; SRMR = 0.049; 

RMR = 0.072; CFI = 0.98; NFI = 0.96) indicate that the 4-factor structure of the scale is acceptable (Hu & 

Bentler, 1999; Kline Schermelleh-Engel et al., 2003; Tabachnick & Fidell, 2012). But standardized factor 

loadings of items 6,8, 15 and 27 are low (Çokluk et al., 2010; Suhr, 2006)). It was decided that these items 

would remain in the test because they supported the theoretical model in the original scale and t values were 

significant. Kline (2010) stated that t values greater than 1.96 were significant at p = 0.05 level. He also stated 

that low correlation amounts should increase the likelihood of a meaningful increase as the sample increases 

(Kline, 2010). Therefore, it was decided not to discard these items. 

According to the CFA results applied to the 4-factor structure of the model, χ2 / df = 1.75 was 

calculated. The Chi-square test shows the amount of difference between expected and observed covariance 

matrices (Suhr, 2006). The smaller the chi-square value, the better the model (Hinkin, 1995) and that there is 
little difference between the covariance matrices expected and observed to approach zero. Therefore, this ratio is 

an indicator that the model may be suitable for the data (Tabachnick & Fidell, 2012). In this study, χ2 / df value 

less than 2 is an indicator of the perfect fit of the model to the data (Çokluk et al., 2010; Schermelleh-Engel et 

al., 2003).  

As a result of the analysis, the RMSEA value of the model was calculated as 0.038. Suhr (2006) stated 

that the RMSEA value between 0 and 1 showed better model fit; Arbuckle (2005) suggested that the RMSEA 

value of 0.05 or less fits well into the model concerning degrees of freedom. Therefore, it can be said that the 

RMSEA value obtained in this study shows good agreement (Arbuckle, 2005; Çokluk et al., 2010; Hu and 

Bentler, 1999; Schermelleh-Engel et al., 2003; Suhr, 2006; Tabachnick & Fidell, 2012). When the other values 

were examined, it was determined that the fit indices were RMR = 0.072, SRMR = 0.049 NFI = 0.96 NNFI = 

0.98 CFI= 0.98 GFI= 0.93. According to these values, it is determined that the 4-dimensional structure of the 
model fits well (Çokluk et al., 2010; Hooper et al., 2008; Hu & Bentler, 1999; Kline, 2010; Schermelleh-Engel 

et al., 2003; Suhr, 2006; Tabachnick & Fidell, 2012). Hu and Bentler (1999), close to 0.95 CFI and SRMR value 

close to 0.08 showed a good agreement between the observed data and hypothesized model and reduced Type II 

error rate, he said. Kline (2010) stated that the combination thresholds to achieve “acceptable fit” are CFI ≥ .95 

and SRMR ≤ .08. Therefore, the CFI and RMSEA values obtained in this study show a good fit. However, it is 

seen that the calculated GFI value is not among the acceptable values (Schermelleh-Engel et al.). Kline (2010) 

states that one limitation of the GFI value is that it varies with the sample size. Therefore, in the present study, 

the GFI value was within the acceptable range affected by the sample size (Hooper et al., 2008; Kline, 2010), 



129 
 

AUJES (Adiyaman University Journal of Educational Sciences) 
) 

and the sample size (n = 519) was more than 300 participants recommended as the ideal sample size for DFA 

(Hair et al., 2006). 

Also, item-total correlations were calculated for each item and the significance of the difference 

between item scores of the upper 27% and lower 27% groups were determined by t-test. As a result of the 

reliability analysis, the internal consistency reliability coefficient of the Turkish form of the scale was 0.90, 

while the Guttman split-half reliability coefficient was 0.81. Besides, as a result of the path analysis established 
with the paths drawn between the dimensions, it was found that the positive and negative sub-dimensions in the 

scale predicted the factors positively. When the fit index values of this model were examined, it was determined 

that the bifactor model showed a good fit. As a result, it can be said that the validity and reliability of the 33-

item and 4-dimensional Turkish form of the scale adapted with this study can be used to determine students' 

science engagement. Thus, a multidimensional perspective on student participation and the results to be 

achieved in the studies to be conducted will provide richer information about how students behave, feel, think 

and socialize in science classes rather than considering each dimension separately (Wang et al., 2011). 

Therefore, it will be possible to measure multidimensional student engagement in science courses with the scale 

adopted in this study. Also, it may be suggested that the role of students' engagement in their STEM 

achievements can be determined by using the adapted scale in this study. 

. 
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Attachment. Science Engagement Scale 

Bilişsel Katılım 

1. Fen dersi için çalışırım ve bunun doğru olduğundan eminim. 

2. Bir problemi çözmek için farklı çözüm yolları düşünürüm. 

3. Yeni öğrendiğim şeylerle daha önce öğrendiklerimi ilişkilendirmeye çalışırım. 

4. Bir şeyi yanlış yaptığımda hatalarımı anlamaya çalışırım. 

5. Bir problemi çözmek yerine direkt cevabın söylenmesini tercih ederim. 

6. Ders çalışmanın zor olduğunu düşünmem. 

7. Çalışacağım konu zor olduğunda konunun sadece kolay kısımlarına çalışırım. 

8. Dersi geçecek kadar çalışırım. 

Davranışsal Katılım 

9. Fen dersine konsantre olurum. 

10. Fen dersini öğrenmek için çaba harcarım. 

11. Bir şey zor olsa bile denemeye devam ederim. 

12. Ödevlerimi zamanında tamamlarım. 

13. Sınıf dışında da fen dersi hakkında konuşurum. 

14. Fen dersine katılmam. 

15. Dikkatimi toplamam gerektiğinde başka şeyler yaparım. 

16. Anlamazsam hemen pes ederim. 

Duyuşsal Katılım 

17. Fen dersini dört gözle beklerim. 

18. Fen hakkında yeni şeyler öğrenmekten zevk alırım.  

19. Fen dersinde neyin öğretildiğini anlamak isterim. 

20. Fen dersindeyken kendimi iyi hissederim. 

21. Fen dersinde kendimi sık sık usanmış hissederim. 

22. Fen dersinin sıkıcı olduğunu düşünürüm. 

23. Fen dersinde olmak istemem. 

24. Fen öğrenmeyi umursamam. 

25. Fen dersindeyken kendimi sık sık keyifsiz hissederim. 

26. Fen ile ilgili yeni şeyler öğrendiğimde endişelenirim. 

Sosyal Katılım 

27. Kendi fikirlerimi, başkalarının fikirleri ile yapılandırırım.  

28. Fen dersinde başkalarının fikirlerini anlamaya çalışırım. 

29. Fen bana yardımcı olabilecek kişilerle çalışmayı tercih ederim. 

30. Fen dersinde zorlanan kişilere yardım etmeye çalışırım. 
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31. Başkalarının fikirlerini umursamam. 

32. Başkalarıyla çalışırken, fikirlerimi paylaşmam. 

33. Sınıf arkadaşlarımla çalışmayı sevmem. 

 

 

 


