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Abstract 
This study aimed to investigate and compare pre-service teachers’ self-confidence in technological pedagogical 
content knowledge (TPACK) concerning their gender, department, and owned digital technologies. To achieve 
this goal, the survey method was conducted as part of a quantitative method design. Participants of the study 
consisted of 252 pre-service teachers from four different concentrations: physics, chemistry, biology, and 
german language teaching. TPACK Self Confidence Scale (TPACK-SCS), which was constructed by Graham, 
Burgoyne, Cantrell, Smith, and Harris (2009) and adapted to Turkish by Timur and Taşar (2011), was used as 
the data collection tool. TPACK-SCS is a scale with 4 sub-dimensions as Technological Pedagogical Content 
Knowledge (TPACK), Technological Pedagogical Knowledge (TPK), Technological Knowledge (TK), and 
Technological Content Knowledge (TCK). The Cronbach’s Alpha internal reliability coefficients of the scale 
were calculated between .78 and .94. Since the data obtained did not show normal distribution it was analyzed by 
Mann-Whitney U and Kruskal Wallis - H tests. According to the results, significant differences were found in 
the level of self-confidence and sub-dimensions of students’ TPACK according to gender, department, and 
owned digital technologies for education. 

Keywords: teacher education, technological pedagogical content knowledge, self-confidence 

1. Introduction 
1.1 The Problem and Research Questions 

Within the framework of the great technological development and social change that emerged in the twenty-first 
century (MOE, 2017), the curricula which were updated at various times before were lastly updated by the 
Ministry of National Education in 2018. The most recently updated curriculum aims to empower students to 
gather eight key competencies specified in the Turkey Competencies Framework (MOE, 2018). These 
competencies are:  

1) Digital competence. 

2) Communication in the mother tongue, 

3) Communication in foreign languages, 

4) Mathematical competence and basic competencies in science/technology, 

5) Learning to learn, 

6) Social and civic competencies, 

7) Taking initiative and entrepreneurship, 

8) Cultural awareness and expression 

Digital competence defined by MOE (2008) as: 
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software 

2) Pedagogical Knowledge (PB): Knowledge of planning, presenting, evaluating and managing individual 
differences in the classroom 

3) Content Knowledge (CK): Having knowledge specific to a field such as Physics, Chemistry, Biology, 
Mathematics and Language 

4) Technological Content Information (TCK): Information on which technological tools or software can be 
presented to a specific subject 

5) Pedagogical Content Knowledge (PCK): Information on how to better present topics specific to a field 

6) Technological Pedagogical Knowledge (TPK): Knowledge of how technology can better support pedagogy 

7) Technological Pedagogical Content Knowledge (TPACK): Knowledge of helping students by using 
appropriate pedagogy and technology in teaching specific subjects in a field.  

2. Method 
2.1 Research Design 

In this study, a cross-sectional survey research method was used for a retrospective inquiry. A cross-sectional 
study is a study that produces a ‘snapshot’ of a population at a particular point during a retrospective or 
pre-service inquiry, while also allowing comparison of different groups (Cohen et al., 2018). According to 
Creswell (2011), one of the cross-sectional designs in educational research is to compare two or more 
educational groups in terms of attitudes, beliefs, opinions, or groups. As this study intends to compare 
self-confidence levels of pre-service teachers in TPACK, cross-sectional design is used.  

2.2 Study Group 

There are 252 pre-service teachers in the study group. They were studying at Physics, Chemistry, Biology, and 
German Language Teaching Programs of a big-sized university in Turkey. The candidates were explained the 
scope of the research at the beginning of the study, and the volunteers were studied. Data of the study were 
gained from the participants at spring semester 2019. The distribution of teacher candidates according to their 
gender and departments is presented in Table 1. 

 

Table 1. Characteristics of teacher candidates participating in the research 

Department Male Female Total 

Physics Teaching 13 43 56 
Chemistry Teaching 5 51 56 
Biology Teaching 14 58 72 
German Language Teaching 22 46 68 
Total 54 198 252 

 
2.3 Data Collection Tools 

In this study, the TPACK self-confidence scale (TPACK-SCS) was used to determine the self-confidence levels 
of pre-service teachers in TPACK. TPACK-SCS was developed by Graham et al. (2009) and adapted to Turkish 
by Timur and Taşar (2011). The original TPACK-SCS is a six-point Likert-type scale consisting of 4 subscales 
(Technological Pedagogical Content Knowledge (TPACK), Technological Pedagogical Knowledge (TPK), 
Technological Content Knowledge (TCK), and Technological Knowledge (TK)) and 31 items. The original scale 
was developed with 50 science teachers. There were no negative items on the scale. The researchers did not 
investigate the construct validity because the number of samples was not sufficient. Graham et al. (2009) 
reported that Cronbach Alpha internal consistency coefficients for the sub-dimensions of the scale were α = .951 
for TPACK, α = .913 for TPK, α = .971 for TCK and α = .922 for TK (Graham et al., 2009).  

Timur and Taşar (2011) adapted the scale to Turkish using a 5-point rating. They concluded that the structure of 
the original 4-factor scale was also preserved in Turkish culture through a confirmatory factor analysis. 
Cronbach’s Alpha reliability coefficient was α = .93 for the whole scale; α = .91 for TPACK dimension, α = .87 
for TPK dimension, α = .94 for TCK dimension and α = .94 for TK dimension (Timur & Taşar, 2011).  

In this study, Cronbach’s alpha reliability coefficient was computed as α = .92 for the whole scale; α = .89 for 
TPACK dimension, α = .78 for TPK dimension, α = .89 for TCK dimension and α = .89 for TK dimension. 
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Besides, the information about pre-service teachers’ gender, department, owned digital technologies, and digital 
technologies’ usage level were collected through the Personal Information Form prepared by the researchers.  

2.4 Data Analysis 

The normality test was conducted to determine whether it shows normal distribution or not. Since the data 
obtained did not show normal distribution it was analyzed by Mann-Whitney U and Kruskal Wallis-H tests. 
SPSS was used to conduct the tests.  

Moreover, effect sizes are calculated in order to interpret the practical meanings of the results obtained. The 
effect size is a measure of how big the effect is between the two groups, which is something that statistical 
significance does not tell us. The effect sizes obtained were construed as r = .20 “small”, r = .50 “medium” and r 
= .80 “large” (Cohen, Manion, & Morrison, 2018).  

To compare the scores of the pre-service teachers’ TPACK and subscales comparatively, the total scores of each 
scale were divided into item numbers and converted to 6-point ratings. The following score ranges and 
corresponding confidence levels were used to interpret these mean scores. 

 

Table 2. Points ranges used for interpreting TPACK qualification points 

Score Range Confidence Level

0−0.85 I don’t trust at all.
0.86−1.68 I trust little.
1.69−2.51 I trust at a moderate level.
2.52−3.34 I trust quite a bit.
3.35−4.17 I trust a lot
4.18−5.00 I totally trust.

 

3. Results 
First of all, the Kolmogorov-Smirnov test was used to determine whether the pre-service teachers had normal 
distribution characteristics before testing their TPACK self-confidence and subscale scores according to their 
demographic variables. The result of the Kolmogorov-Smirnov test is shown in Table 3. 

 

Table 3. Kolmogorov-Smirnov test for distribution of sample 

Scale Statistic df Sig. 

TPACK-SCS .089 230 .000 
TPACK .125 230 .000 
TCK .153 230 .000 
TK .118 230 .000 
TPK .135 230 .000 

 

When we look at Table 3, the Kolmogorov-Smirnov test shows that the distribution of the sample did not meet 
the assumption of normality for the TPACK self-confidence scale and the subscales. Therefore, non-parametric 
tests (Mann-Whitney U and Kruskal Wallis-H) were used to determine whether the scores of the TPACK 
self-confidence scale and subscales differed according to various demographic variables. 

3.1 Pre-Service Teachers’ Perceptions of TPACK Confidence Level 

Table 4 shows the findings related to the level of confidence in TPACK of pre-service teachers. 
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Table 4. Pre-service teachers’ TPACK confidence levels 

Scale Department N X̄ SD Confidence Level 

TPACK-SCS Physics Teaching 49 3.91 .71 I trust a lot 
Chemistry Teaching 54 3.82 .55 I trust a lot 
Biology Teaching 59 3.67 .72 I trust a lot 
German Language Teaching 68 3.89 .49 I trust a lot 
Total 230 3.82 .62 I trust a lot 

TPACK Physics Teaching 56 4.22 .72 I totally trust 
Chemistry Teaching 56 4.08 .62 I trust a lot 
Biology Teaching 70 3.84 .83 I trust a lot 
German Language Teaching 68 4.09 .65 I trust a lot 
Total 250 4.05 .72 I trust a lot 

TCK Physics Teaching 55 3.7 1.22 I trust a lot 
Chemistry Teaching 55 3.44 1.37 I trust a lot 
Biology Teaching 70 3.31 1.26 I trust a lot 
German Language Teaching 68 2.93 1.7 I trust a lot 
Total 248 3.32 1.43 I trust a lot 

TK Physics Teaching 50 3.95 .88 I trust a lot 
Chemistry Teaching 55 4.02 .65 I trust a lot 
Biology Teaching 64 3.87 .78 I trust a lot 
German Language Teaching 68 4.31 .46 I totally trust 
Total 237 4.05 .71 I trust a lot 

TPK Physics Teaching 55 4.25 .75 I totally trust 
Chemistry Teaching 56 4.11 .58 I trust a lot 
Biology Teaching 67 4.01 .84 I trust a lot 
German Language Teaching 68 4.32 .78 I totally trust 
Total 246 4.17 .75 I trust a lot 

 

According to the results of descriptive analysis, it was seen from Table 4 that the overall average scores of the 
teacher candidates’ TPACK confidence levels were x̄ = 3.82. Accordingly, the average score of the candidates 
for the overall scale is “I trust a lot”. In the sub-dimensions, it was determined that the scores ranged between 
3.32 and 4.17 on average. The average of the scores obtained from the sub-dimensions corresponds to “I trust a 
lot” for all sub-scales. 

When the confidence levels of the pre-service teachers are inspected in detail according to their departments, it 
can be remarked that physics teaching pre-service teachers trust them in TPACK and TPK dimensions, and 
German teaching pre-service teachers trust TK and TPK dimensions at the highest level which is “I totally trust”. 

3.2 Pre-Service Teachers’ TPACK Confidence Levels Difference According to Gender Variable 

The first sub-problem of this research is “Do the pre-service teachers’ TPACK self-confidence differ according 
to gender? 

The Mann-Whitney U test was conducted to find the answer to the above problem. The result obtained is shown 
in the Table 5.  
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Table 5. Mann Whitney U test result for gender variable 

Scale N Mean Rank  U z p 
TPACK-SCS        .98 
Female 181 155.55     
Male 49 115.31     
Total 230   4425 -0 
TPACK         .32 
Female 197 127.85     
Male 53 116.77     
Total 250   4758 -1 
TCK         .53 
Female 195 123.02     
Male 53 129.94     
Total 248   5456 .63 
TK         .53 
Female 187 117.56     
Male 50 124.37     
Total 237   4943.5 .62 
TPK         .02 
Female 193 129.00     
Male 53 103.46     
Total 246   456.86 -2.3 

 

Table 5 shows that Mann Whitney U results for the first sub-problem. When we look at the p-value of 
pre-service teachers’ TPACK self-confidence scores and TPACK, TCK, and TK sub-scale scores, they did not 
differ according to gender (p > .05). On the other hand, there was a significant difference between females and 
males at TPK scores and this difference was in the favor of females (p = .02 and p < .05). 

The effect size of the difference between females and males in the TPK dimension was found by the formula r = 
z / √N for z value and calculated as r = .15. It can be said that gender has a small effect on the confidence levels 
of the candidates in the TPK dimension. 

3.3 Pre-Service Teachers’ TPACK Confidence Levels Difference According to Department Variable 

The second sub-problem of the research is “Do the pre-service teachers’ TPACK self-confidence differ 
according to the department?” 

The Kruskal Wallis H test was conducted to find the answer to the second sub-problem. The result obtained is 
shown in the Table 6. 

 

Table 6. Kruskal Wallis – H test result for department variable 

Scale Groups Mean Rank Test Result df p 
TPACK-SCS Physics Teaching 49 129.69 5.29 .15 

Chemistry Teaching 54 112.58 
Biology Teaching 59 101.37 
German Language Teaching 68 119.85 

TPACK Physics Teaching 56 144.94 8.02 .046 
Chemistry Teaching 56 124.62 
Biology Teaching 70 108.51 
German Language Teaching 68 129.71 

TCK Physics Teaching 55 142.03 6.49 .9 
Chemistry Teaching 55 131.11 
Biology Teaching 70 117.71 
German Language Teaching 68 111.97 

TK Physics Teaching 50 115.17 11.86 .008 
Chemistry Teaching 55 113.43 
Biology Teaching 64 102.45 
German Language Teaching 68 141.9 

TPK Physics Teaching 55 135.66 5.16 .16 
Chemistry Teaching 56 114.46 
Biology Teaching 67 112.42 
German Language Teaching 68 132.03 
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When we look at Table 6, Kruskal Wallis H results show that pre-service teachers’ TPACK self-confidence 
scores differ according to the department in TPACK and TK subscales (p < .05). To find out the difference 
between the departments, the Mann-Whitney U test was performed between the departments. 

Table 7 shows the results of Mann-Whitney U analysis between departments for TPACK sub-scale scores. 

 

Table 7. Post-Hoc Mann Whitney U test result for TPACK sub-scale 

Department U z p   

Biology - Chemistry 16.109 1.245 1.000  
Biology Teaching     108.51 
Chemistry Teaching       124.62 
Biology - German Language -19.206 -1.563 .708  
Biology Teaching    108.51 
German Language Teaching       127.71 
Biology - Physics 36.430 2.816 .029  
Biology Teaching    108.51 
Physics Teaching       144.94 
Chemistry - German Language -3.097 -.238 1.000  
Chemistry Teaching    124.62 
German Language Teaching       127.71 
Chemistry - Physics 20.321 1.490 .817  
Chemistry Teaching    124.62 
Physics Teaching       144.94 
German Language - Physics 17.224 1.323 1.000  
German Language Teaching    127.71 
Physics Teaching       144.94 

 

Table 7 shows that Mann Whitney U results for the differentiation of the scores of the candidates on the TPACK 
sub-scale according to the department. When we look at the p-value of pre-service teachers’ TPACK sub-scale 
scores, there was a significant difference between biology and physics candidates’ TPACK sub-scale scores and 
this difference was in the favor of physics pre-service teachers (p = .029 and p < .05). 

The effect size of the difference between biology and physics pre-service teachers in TPACK sub-dimension was 
found by the formula r = Z / √N for z value and calculated as r = .25. It can be said that the department has a 
small effect on the confidence levels of the candidates in the TPACK sub-dimension for biology and physics 
pre-service teachers. 

Table 8 shows the results of Mann-Whitney U analysis between departments for TK sub-scale scores. 

 

Table 8. Post-Hoc Mann Whitney U test result for TK sub-scale 

Department U z p  

Biology - Chemistry 10.974 .872 1.000  
Biology Teaching    102.45 
Chemistry Teaching    113.43 
Biology - German Language -39.444 -3.308 -.006  
Biology Teaching    102.45 
German Language Teaching    141.9 
Biology - Physics 12.717 .984 1.000  
Biology Teaching    102.45 
Physics Teaching    115.17 
Chemistry - German Language -28.470 -2.293 .131  
Chemistry Teaching    113.43 
German Language Teaching    141.9 
Chemistry - Physics 1.743 .130 1.000  
Chemistry Teaching    113.43 
Physics Teaching    115.17 
German Language - Physics -26.723 -2.095 .217  
German Language Teaching    141.9 
Physics Teaching    115.17 
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Table 8 shows that Mann Whitney U results for the differentiation of the scores of the candidates on the TK 
sub-scale related to the department. When we look at the p-value of pre-service teachers’ TK sub-scale scores, 
there was a significant difference between biology and german language candidates’ TK sub-scale scores and 
this difference was in the favor of german language pre-service teachers (p = .029 and p < .05). 

The effect size of the difference between biology and german language pre-service teachers in the TK 
sub-dimension was found by the formula r = Z / √N for z value and calculated as r = 0.28. It can be said that the 
department has a small effect on the confidence levels of the candidates in the TK sub-dimension for biology and 
german language candidates. 

3.4 Pre-Service Teachers’ TPACK Confidence Levels Difference According to Used Digital Technologies for 
Education Variable 

The third sub-problem of the study is “Do the pre-service teachers’ TPACK self-confidence differ according to 
used digital technologies for education?” 

The Mann-Whitney U test was conducted to find the answer and the result obtained is shown in the table 9. 

 

Table 9. Mann Whitney U Test Result for Used Digital Technologies for Education Variable 

Used Technology Scale U z p 

Mobile Phone TPACK-SCS 988.500 -.031 .976 
TPACK 896.500 -.884 .376 
TCK 1021.500 -.256 .798 
TK 967.500 -.290 .772 
TPK 1054.000 -.060 .952 

Desktop Computer TPACK-SCS 4181.500 -.765 .444 
TPACK 5441.500 -.123 .902 
TCK 5042.000 -.709 .478 
TK 4176.000 -1.594 .111 
TPK 4924.000 -.710 .478 

Laptop Computer TPACK-SCS 2810.000 -3.231 .001 
TPACK 3291.500 -3.743 .000 
TCK 4871.000 -.010 .992 
TK 2986.500 -3.658 .001 
TPK 3205.500 -3.512 .001 

Tablet TPACK-SCS 4332.000 -2.064 .039 
TPACK 4754.000 -2.724 .006 
TCK 5507.000 -1.002 .316 
TK 4634.500 -1.926 .054 
TPK 5767.000 -.573 .566 

 

Table 9 shows that Mann Whitney U results for the differentiation of the scores of the candidates on the scales 
related to used digital technologies for education. When we glance at the p-value of pre-service teachers’ 
TPACK self-confidence and TPACK, TCK, and TK sub-scale scores, they did not differ according to mobile 
phones and desktop computers (p > .05). However, there were significant differences for laptop computer 
variable at TPACK self-confidence and TPACK, TK, and TPK sub-scale scores (p < .05). The pre-service 
teachers who use their laptops for their classes have higher scores at TPACK self-confidence and TPACK, TK, 
and TPK sub-scale than those who do not have. Again, there are similar results for tablet computers. There was a 
significant difference for the tablet computer variable at TPACK self-confidence and TPACK and TK sub-scale 
scores (p < .05). The pre-service teachers who use their tablets for their classes have higher scores at TPACK 
self-confidence and TPACK, and TK sub-scale than those who do not have. 

However, the effect sizes calculated for the above significant differences are between .17 and .24 and so they are 
all small effect sizes. This means that even preservice teachers who use laptops and tablets for their classes have 
a significant and positive difference than those who do not, it can be said that using laptops and tablets for 
classes has a small effect on the confidence levels of the pre-service teachers. 

4. Discussion and Conclusion 
In this study, it was aimed to investigate and compare pre-service teachers’ self-confidence in TPACK according 
to the variables of gender, department, and used digital technologies. A total of 252 preservice teachers attending 
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at physics, chemistry, biology, and german language teaching programs participated in the study. Data were 
obtained through a TPACK self-confidence scale constructed by Graham et al. (2009) and translated and 
validated into Turkish by Timur and Taşar (2011). The results pointed out that the candidate teachers have high 
self-confidence (I trust a lot) level in all domains. This finding is similar to the findings of Raman (2014) and 
Açıkgül and Aslaner (2015), Al-Abdullatif (2019), and Rahmadi, Hayati, and Nursyifa (2020). They indicated in 
their studies that pre-service teachers have enough confidence in themselves in all domains. This result can be 
interpreted as positive since teachers need to trust themselves to use technology in their courses. 

The effect of gender on pre-service teachers’ TPACK domains was also investigated. There was a statistically 
significant difference in the TPB-self-confidence subscale in favor of female students according to gender 
variable, but no significant difference was found in other sub-dimensions and the whole scale. There were no 
significant differences in TPACK self-confidence dimension in terms of gender in the related literature 
(Al-Abdullatif, 2019; Akgündüz & Bağdiken, 2018; Erzengin, 2017; Karakaya & Avgin, 2016; Göl, 2016; 
Açıkgül & Arslaner, 2015; Meriç, 2014; Öztürk, 2013; Tokmak et al., 2013; Mutluoglu, 2012; Koh & Chai, 
2011). 

However, Akyıldız and Altun (2018), Altunoğlu (2018), Bağrıyanık (2015), and Karadeniz and Vatanartıran 
(2015) in the dimension of TPACK self-confidence and Koh, et al. (2010), Gömleksiz and Fidan (2011), and 
Kazu and Erten (2011) found significant differences in some sub-dimensions according to gender. For example, 
Koh et al. (2010), in their studies with 1185 pre-service teachers, stated that gender is an effective factor in terms 
of technology knowledge, content knowledge, and technological pedagogical knowledge. In the TPACK 
self-confidence dimension, Bağrıyanık (2015) and Altunoğlu (2018) were in favor of male teachers; Akyıldız 
and Altun (2018) found a significant difference in favor of women. These different results show that gender is 
not a dominant independent variable in terms of TPACK dimensions (Tuncer & Dikmen, 2018). 

The results also showed that the department had a significant effect on pre-service teachers’ TPACK scores only 
in TPACK and TB self-confidence sub-dimensions. The reason for this difference may be due to the experiences 
of the pre-service teachers in the related departments in using technology in teaching processes. For instance, 
Jang and Tsai (2012) stated that pre-service mathematics teachers had lower TPACK scores than science 
teachers, and that science teachers used technological tools and methods more frequently in their classes. Also, 
Tokmak, et al. (2013) found that there were differences between TPACKs of pre-service teachers in different 
departments. 

When self-confidence scores of the pre-service teachers in TPACK according to used digital technologies for 
their classes were examined, a statistically significant difference was seen between the pre-service teachers who 
had laptop or tablet computers. In the related literature, Açıkgül and Aslaner (2015) and Tokmak et al. (2013) 
stated that students who have computers have higher TPACK self-confidence. 

Based on the study findings, the following policy recommendations will be proposed: 

. Pre-service teachers’ high level of confidence in TPACK shows that they have the basic competencies to use 
technology in their education. So, it may be important to train teachers who can adapt to new technologies that 
may arise in the future. Otherwise, it will be inevitable that the investments to be made in this context will be 
wasted. 

. To teach today’s digital natives, it is important that teachers should be educated as digitally competent teachers. 

. Similar studies in other teaching departments are recommended for the purpose of generalization of findings. 

. In this study, the pre-service teachers’ beliefs on confidence levels in TPACK were only investigated, in future 
studies, how they implement their beliefs into practice should also be explored. 

. TPACK confidence levels of pre-service teachers were investigated using only quantitative method. In order to 
fully understand TPACK confidence levels, qualitative methods should be used also. 
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