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ABSTRACT

With the use of technology in education, the integration of digital
literacy and technological skills with pedagogy has become one of the
important competencies that teachers need to master. Thus, the
study investigated the digital literacy, technological and pedagogical
competencies of primary school teachers in Kazakhstan on a relational
basis. The study was conducted with 223 primary school teachers
working in various schools in Almaty. 'Digital Literacy Scale',
'Pedagogical Competence Scale' and 'Technological Competence
Scale' were used to collect the data. T and F tests were used to
digital
technological competencies based on gender and professional

compare school teachers' literacy, pedagogical and
seniority. 'Multiple Regression Technique' was used to analyze the
relationships between the variables of school teachers' digital literacy,
pedagogical and technological competencies. The findings revealed
that the pedagogical competencies of primary school teachers were
high, while their digital literacy and technological competencies were
at a moderate level. Pedagogical and technological efficacy and digital
literacy of primary school teachers differed significantly based on
gender and professional seniority. Male primary school teachers had
high levels of technological competence and digital literacy, whereas
female primary school teachers had high levels of pedagogical

competence. Multiple regression analysis indicated that teachers'

digital literacy significantly predicted their pedagogical and
technological competencies.
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Pedagogical competence; technological competence; digital literacy;
primary school; teachers.
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INTRODUCTION
The use of technology in education has led to a diversification of the skills that teachers are

required to possess. According to Ball & Cohen (1999), educators' perspectives on knowledge
and learning have evolved significantly over the last few decades, and as a result, they now hold
guite divergent opinions on what should be taught in the classroom and how teachers should
instruct students. What knowledge is necessary for the best teaching practices for educators,
researchers, and teachers? Therefore, in addition to possessing fundamental knowledge and
abilities linked to the teaching profession, instructors are required to be proficient in the
appropriate use of technology in the classroom (Herro et al., 2021; Sa'ari et al., 2005; Tondeur
et al., 2017). Identifying competencies in the integration of technology into education offers
indicators for the effective implementation of professional development procedures for
teachers. Mishra and Koehler (2008) argued that the core elements of effective technology-
based instruction are content, pedagogy, and technological expertise, and that the interplay
among these three elements is of equal significance. The three fundamental elements came
together to form Technological Content Knowledge (TCK), Pedagogical Content Knowledge
(PCK), and Technological Pedagogical Knowledge (TPK). Furthermore, these notions came
together and interacted to form the notion of TPACK. According to Borko et al. (2009), TPACK is
the conception of the knowledge that educators need to incorporate technology into their
classes to enhance student learning. According to Wang (2016), TPACK is the capacity of
educators to use technology to effectively integrate it into their pedagogical and content
knowledge, as well as their intuitive grasp of the subject matter through the use of relevant
technologies and pedagogical approaches. Teachers' technological and instructional skills are
highlighted in this setting.

According to Zadhorcova et al. (2012), competency is often defined as a set of knowledge,
abilities, and experience that may be used to meet future demands. Extending the notion of
teacher effectiveness, it describes some particular attributes that educators have in order to
meet their high professional demands. The majority of research on the instructional
components of teachers' efficacy has been on teachers' knowledge (e.g. pedagogical
competence, pedagogical content knowledge and technological pedagogical
competences) (Mansour, 2009; Zee & Koomen, 2016). Studies have also shown that in order to
assist students in learning and applying the knowledge they have acquired, teachers must
successfully oversee the teaching process; as a result, teachers must enhance their
competencies in accordance with educational activities in the classroom. Such reasoning
suggests that enhancing students' success may be greatly influenced by teachers' general and
pedagogical competence (Garcia-Martinez et al.,, 2019; Prasertcharoensuk et al., 2015).
Academic accomplishment of students and the pedagogical competence of teachers
are significantly correlated (Keller, Neumann & Fischer, 2017; Sadler et al., 2013).

Pedagogy can be defined as a branch of science that binds educational processes to rules
and enables teachers to perform their profession by adhering to these rules and provides
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3 The Relationships between Pedagogical and Technological Competence

teachers with the necessary competencies to ensure this performance (Jay, 2023). According to
Ewing (2005), pedagogy is the work of reconciling and integrating the activities of the teacher
with the interaction of the learner, curricula and teaching sets, future and tradition, and the
discourses of school administrators and education policy makers. Pedagogical competence is
the teacher's knowledge of teaching approaches and the most appropriate teaching strategies
to teach the subject matter to be taught. Pedagogical competence includes the competencies
in making the methods, techniques and teaching process used in teaching the subject effectively
(Barnett & Hodson, 2001; Wang, 2016). Pedagogical competence is teachers' competencies
about teaching and learning methods, practices, and processes. This form of competence
requires understanding and practicing how students learn, general classroom management
skills, lesson planning and student assessment. It covers methods and techniques used in the
classroom, strategies for assessing the nature of the target audience and student
understanding. A teacher with strong pedagogical competence is aware of how pupils construct
knowledge, acquire skills, form mental habits, and develop a positive attitude toward learning.
Additionally, it makes the required adjustments. Thus, knowledge of cognitive, social, and
developmental theories of learning and how to apply them to students in the classroom is
necessary for pedagogical competence. (Koehler & Mishra, 2009; Twiselton, 2004). Putnam and
Borko (2000) assert that educators are become increasingly removed from their research and
instructional activities. Financial challenges and the social environment are regarded as some of
the factors. One of the approaches that will help teachers to improve their learning practices is
to establish a relationship between the methods they use in the classroom and the social
environment in which the school is located. As teachers carry out their educational activities,
they consider a wide range of issues, including classroom dynamics, the physical layout of the
classroom, and classroom management techniques. Thus, it is thought that teachers with strong
pedagogical competence will be effective in learning-teaching processes (Masrur, 2021).
Teachers' technological competencies in the teaching-learning process refer to their
competencies in various technologies ranging from low technology such as pen and paper to
digital technology such as the Internet, digital video, interactive whiteboards, and software
programs (Schmidt et al., 2009; Ventayen, 2019). Teachers need to be able to realize not only
the subject they teach but also the goal-behaviors of their teaching by using technology
effectively. Teachers' acceptance and adaption of technology into their courses is assumed to
be influenced by a variety of characteristics, including their professional self-efficacy, age,
education, and perception of the technology. In this regard, several studies have investigated
how useful instructors' technical skills are for their own learning, planning lessons, and engaging
in classroom activities (Foulger et al., 2017; Judson, 2006, Norris et al., 2003; Sugar et al., Fine,
2004; Zhu et al., 2013). According to McManis and Gunnewig (2012), in general, teachers try to
show students when they use technology or try to ensure that they use technology in turn.
However, teachers should also tend to interact with students in order to support their positive
approach to learning and increase their knowledge. To do this, they need to be competent in
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educational technology. According to this viewpoint, teachers' technical abilities include skills
like putting technology to use, active engagement, group participation, interaction, feedback,
and connecting technology to the real world—in other words, guiding learners how to utilize
technology (Guzman & Nussbaum, 2009; Parrish & Sadera, 2019).

With the use of technology in education, digital competence has become one of the
important competencies that teachers need to master (Mathews, 2016; Moyo et al., 2022, Zhao
et al., 2021). Teachers' digital competence refers to a set of skills that enable them to effectively
use a variety of appropriate technologies to optimize the teaching process (Chadegani et al.,
2013). However, in the realization of technology and digital competence, teachers are primarily
expected to have digital literacy (Hutchison & Woodward, 2018; Zang, 2023). Digital literacy can
lead to teachers' professional development and empowerment, improve the quality of their
education, and thus lead to confidence and mastery in using these technologies (Hamakali &
Josua, 2023; Pérez-Escoda et al., 2019).

Gilster (1997), who first used the concept of digital literacy, defined it as the ability to
make sense of the information obtained, to evaluate it in the many dimensions offered by the
computer, and to combine new information with previous knowledge. Martin (2006) explains
the concept of digital literacy as the ability of individuals to recognize, access, use, combine,
evaluate, analyze and synthesize digital materials and to access new information by using
technological tools. Technology use competencies in education contribute to the healthy
integration of technology into education and the sustainability of this process (Burnett, 2011; Li
& Yu, 2022; Pianfetti, 2001).

The idea of digital literacy and the concept of digital competence are employed
interchangeably in research, as demonstrated by the literature (Mujtahid et al., 2021). Although
they have the same meaning, the use of these concepts interchangeably is due to the semantic
differences between languages. As a matter of fact, according to Godhe (2019), although the
digital literacy is used quite frequently in English-speaking societies, it cannot be easily
translated into Spanish, Italian and Scandinavian languages. Instead, concepts such as digital
competence or digital competency are preferred in these languages. Although languages are
differentiated through cultures, digital literacy or digital competence can equip individuals with
certain skills (Aslan, 2016; Falloon, 2020). In the current educational environment, the mission
of teachers is to support students to master the knowledge and skills required in the twenty-
first century. Moreover, digital literacy is recognized as an important factor in learning as well
as one of the core competencies (Farihin, 2022; Japar, et al. 2023; Knutsson et al., 2012)

Digitalized education has had a significant impact on the way the materials used in the
teaching of courses in classrooms and teaching methods. This effect in the classrooms has also
had significant effects on teachers with the developing technology (Sahoo & Rana, 2023;
Timotheou et al., 2023; Waters & Russell, 2016). Educators have had to change their traditional
teaching methods in order to use digital technology techniques as course materials (Greenhow
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5 The Relationships between Pedagogical and Technological Competence

et al., 2016). In addition, educators have started to use social media platforms to communicate
with each other and share ideas (Mujtahid et al., 2021).

Research shows that both online applications used in the learning process and students'
active use of digital devices and the internet have a positive impact on the quality of learning
(Araniri, Nahriyah, Jamaludin, & Jatisunda, 2021; Kailani, Susilana, & Rusman, 2021). Digital
literacy specifically supports educators and students' ability to teach and learn effectively in
digital environments (Atmazaki & Indriyani, 2019; Kilinc et al., 2023). Thus, teachers need to
have digital literacy skills in order to provide students with rich and diverse learning experiences
by using digital resources and tools effectively. By developing digital literacy skills, teachers can
support their career advancement and professional development. These skills can make them
more competitive and versatile educators. In conclusion, understanding teachers' digital literacy
levels and pedagogical-technological abilities are critical for them to grow professionally,
succeed in the modern classroom, and provide learners a better education.

One of the reasons why teachers have some reservations about technology may be the
barriers to the integration of information technologies into the classroom environment
(Blackwell et al., 2013). In the literature, some of the obstacles in the process of integrating
information technologies into the classroom environment are teachers' negative beliefs and
attitudes towards information technologies, teachers' insufficient knowledge and skills in
information technologies, and teachers' lack of adequate training in information technologies
(Fenty et al., 2014; Lindahl & Folkesson, 2012; Parette et al., 2013; Wood et al., 2008). 21st
century teachers are expected to use the possibilities of information technologies effectively,
appropriately, creatively and ethically without encountering any obstacles (Kuhlthau et al.,
2015; Willermark, 2021). Therefore, today's teachers need to have a certain level of digital
literacy and digital literacy skills (Admiraal et al., 2016; Borthwick & Hansen, 2017).

When a teacher wants to demonstrate his/her knowledge and beliefs, he/she does so
through actions (van Aalderen-Smeets et al.,, 2012). A person's skills form an integrated
structure and determine the tendency to behave in a certain way, in other words, attitudes. The
development of teachers' self-efficacy can positively affect their attitudes towards technology
(Yesilyurt et al., 2016). In addition, these competencies should be sought especially in teachers
who are responsible for raising new individuals. It is not enough for teachers to adapt to this
change in their daily lives. They also need to successfully integrate this adaptation into
education. Thanks to this competency, it is thought that teachers will be able to use technology
more efficiently in education and training instead of having problems in the process of
integration of technology into education. As can be understood from the competencies
mentioned above, teachers are not only technologically literate but also responsible for the
effective use of technology in education. Teachers should question the accuracy and
appropriateness of the resources they use while utilizing this technology. Teachers need to
make use of technology from the methods they apply during teaching and learning, the
materials, to the assessment of students. According to Raja and Nagasubmarani (2018),
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computers, projections, cameras, 3D modeling, educational software and power point
presentations provided by technological developments are not only a good resource for
teachers but also help students grasp a concept easily. Therefore, it has become one of the
responsibilities of teachers to follow the developments in this field constantly, improve
themselves in this field and transfer their competencies in this field to the educational
environment. Teachers possess the necessary skills when looking at the studies on digital
literacy, pedagogical competences, and technological pedagogical content knowledge
independently (Alkis Kiictikaydin, 2022; Azgin & Senler, 2018; Rizal et al., 2018; Tomczyk, 2019).
However, the literature shows that the number of studies on teachers' digital literacy,
pedagogical and technological competencies with a holistic approach is quite limited. This study
differs from other studies in this respect and aims to fill this gap in the literature. Thus, the study
is expected to contribute to the related literature. Answers to the following questions were
sought in the study:
e What is the level of primary school teachers' digital literacy, pedagogical and
technological competencies?
e Do primary school teachers' digital literacy, pedagogical and technological competencies
differ by gender and professional seniority?
e What is the relationship between primary school teachers' digital literacy, pedagogical
and technological competencies?

METHOD

The research design is correlational survey method within the framework of quantitative
research paradigm. In this context, in the first stage, digital literacy and pedagogical and
technological competence levels of teachers were examined with the survey model. In the
survey design, the phenomenon, factor or characteristics focused on are described in a natural
and non-intervened framework. The correlational survey model is a survey technique that aims
to determine the existence of a common change between two or more variables. In the
correlational survey model, it is aimed to determine whether the variables change together and
if they do, how they change. In general, survey models enable to determine the current situation
of the group from the individuals within the selected group and to collect information about
their opinions, competencies, and attitudes. "Simple cluster sampling" method, one of the
selective sampling methods, was used as the sampling method.

Probability-based sampling method was used for quantitative research. The sample of
the study was selected according to the cluster sampling method among the teachers working
in public primary schools in Almaty city center of Kazakhstan. The criterion taken as a basis in
determining the participants was that the teachers were working in public schools. Therefore,
10 schools were identified in the city center and teachers working at the primary school level in
these schools were included in the study. The study's data collection instruments were applied
to 223 instructors as part of its scope. Of these, 133 were female and 90 were male.
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Data Collection Tools

The survey was conducted online due to transportation and time constraints. Three scales were
used in addition to questions about demographic information. The following scales, which have
demonstrated validity and reliability in Kazakhstan, were used to gather the data. In the
demographic section, teachers were asked in multiple-choice form in terms of gender, age,
professional seniority, digital media use, duration, and the frequency of internet use.
Pedagogical Competence Scale

The studies of Shulman (1986) and Mishra and Kohler (2006) were utilized to develop the
pedagogical competence scale. These sources were used to construct an item pool of 20 items.
To gain a clear understanding of each item's position in the item pool across all the previously
mentioned sources, special tables were prepared, and horizontal and vertical readings were
made. The developed item pool was shared with teachers from the field of educational sciences
with different levels of experience and 5 expert opinions were obtained. The final scale was
reexamined by two field experts after modifications were made in accordance with the advice
of these five experts, and after duplicate and inclusive items were removed from the pool that
an assessment and evaluation expert had reviewed. The expert opinions were evaluated by
comparing them with each other. Another purpose of this comparison to ensure content validity
was to ensure that the pedagogical competencies in question could be rephrased in a field-
specific manner in line with the sources and to do so in scientific consistency. In order to
eliminate the risk of bias in the research, dimensions were hidden and competencies that were
not related to pedagogy were eliminated and reduced to 15 items in the scale, which was
organized in accordance with the battery type with the opinion of the assessment and
evaluation expert. Before piloting, the draft scale was read and applied to 2 Kazakh literature
teachers/instructors to evaluate the comprehensibility and functionality of the items. Items that
were not understood or misunderstood were reorganized. During the pre-testing process, it was
determined that the participants answered the 15 items in 4-5 minutes on average. Thus, care
was taken to organize the time component in a way that would not negatively affect the internal
reliability. Since the developed scale is an efficacy scale, all of the items were prepared in
positive sentence structure and no negative structure was included. Due to time constraints,
the scale was made suitable for implementation via digital platforms and transferred to Google
Form. Google Form was chosen as the digital intermediary component because it was likely to
have been used by the participants before due to its widespread use and the form facilitated
the analysis process by giving a 5-point Likert-type measurement.

In the literature on research methods, there is a common view that the size of the study
group in quantitative studies should be 5-10 times the number of items (Desu, 2012). According
to this view, it was decided that the size of the study group was sufficient for Exploratory Factor
Analysis, considering the narrowness of the population compared to other disciplines, since data
were collected from 218 participants, and the analysis phase started. Before the factor analysis
of the scale, the KMO and Barlett Sphericity Test was performed to determine the suitability of
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the data for factor analysis. According to Pallant (2011), KMO value should be greater than 0.6
for factor analysis. As a result of the analysis, the KMO value of the scale was found as 0.945.
This value shows that the collected data is suitable for factor analysis. Barlett Sphericity
Technique was used to test for normal distribution. This test yielded a significant chi-square test
value, suggesting that the data are drawn from a multivariate normal distribution. As a result of
the analysis of the scale applied to the sample, it was concluded that Barlett's Test for the scale
was significant (p=.0.00). According to the findings of the scale, the data are suitable for factor
analysis. After determining the suitability for factor analysis, the process of collecting and
processing the data continued. After determining the suitability of the scale data for factor
analysis, the variance explained by the items of the scale formed in a single dimension was
55.96%. The factor loadings of the items ranged between .39 and .81. The Cronbach Alpha
reliability coefficient of the scale was .93.

Technological Competence Scale

In the study, the “Technology Proficiency Self-Assessment” developed by Ropp (1999) and
adapted into Kazakh by the researchers was used to measure teachers' self-efficacy perceptions
of technology. The scale has 20 items in the form of a six-point Likert-type scale. The rating
options for the scale items are expressed as "strongly disagree = 1" and "strongly agree = 6".
There are no reverse-scored items in the scale and a unidimensional structure was obtained as
a result of the factor analysis performed on the Kazakh form of the scale. High scores obtained
from each factor indicate high self-efficacy in that dimension. According to the validity and
reliability studies conducted by Ropp (1999), Cronbach's Alpha coefficient for all items in the
scale was .95. The Cronbach's Alpha coefficient of the items in the Kazakh form of the scale was
92.

Digital Literacy Scale

The adaptation of the 17-item "Digital Literacy Scale" developed by Ng (2012) into Kazakh was
carried out by the researchers. The original version of the scale has a 4-factor structure and
consists of attitudinal, technical, cognitive and social dimensions. In the scale, which uses a 5-
point Likert-type rating as Strongly Agree (5), Strongly Disagree (1), there are no reverse-scored
items. Higher scores on the 'Digital Literacy Scale' indicate higher digital literacy. The Cronbach
Alpha internal consistency coefficient of the scale was 0.89. The lowest Cronbach Alpha
coefficient in the four sub-dimensions of the scale was 0.76, indicating that the scale is highly
reliable.

Data Analysis

The data obtained from the scale used in the study were analyzed using IBM SPSS 27.0 and
AMOS 24.0 package programs. In the first stage of the questionnaire, frequency and percentage
distributions of demographic and general information are presented. In addition, the
percentage and frequency distributions of the scale responses and the mean response and
standard deviation are also presented. In the second stage, exploratory factor analysis (EFA) was
applied to the scales used in the study. Confirmatory factor analysis (CFA) was also applied for
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9 The Relationships between Pedagogical and Technological Competence

the construct validity of the scale. The methods to be used in the analyses are determined
according to whether the distribution is normal or not. Therefore, Kolmogorov-Simirnov and
Shapiro-Wilk normality tests were applied to the scale dimensions. Since the data followed
normal distribution, unpaired sample t-tests were conducted for each paired group and ANOVA-
F tests were conducted for groups of three or more. Shceffe's test was used to determine the
source of the differences between the groups. Multiple Regression analysis was used to test the
relationship between the scales.

FINDINGS
In this section, in accordance with the general purpose of the study, the findings obtained by
comparing the scores obtained by teachers from pedagogical and technological competence
and digital literacy scales based on the variables of gender and professional seniority are
presented. Before the comparisons are made, descriptive information about the scores
obtained from the scales is presented.
Table 1.
Descriptive Values of Teachers' Scores from the Pedagogical Competence, Digital Literacy and
Technological Competence Scales

N Minimum Maximum Mean Std. Deviation
Pedagogical 223 1.00 5.00 3.79 0.92
Competence
Digital Literacy 223 1.00 5.00 3.36 1.00
Technological 223 1.00 5.00 3.20 1.02
Competence

The table displays that the pedagogical competence scores ranged between 1.00 and
5.00 and the mean pedagogical competence score was 3.79+0.92. According to the mean values
obtained, it is understood that the participant teachers in the research sample had a high level
of pedagogical competence.

The table also shows that the digital literacy scores ranged between 1.00 and 5.00 and
the mean digital literacy score was 3.3611.00. According to the mean values obtained, the digital
literacy of the participant teachers in the research sample was at a moderate level.

In addition, the technological competence scores ranged between 1.00 and 5.00 and the mean
digital literacy score was 3.20+1.02. According to the mean values obtained, the technological
competencies of the participant teachers were at a moderate level.
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Table 2.
Comparison of the Scores Obtained from the Pedagogical Competence Scale by Gender
Std.
Gender N Mean Deviation t p
Pedagogical Female 133 3.91 0.85 2.370 0.019
Competence Male 90 3.61 0.99

According to the table, a significant difference was found in teachers' pedagogical
competence scores based on gender variable (p<0.05). Female teachers included in the study
had significantly higher pedagogical efficacy scores compared to their male colleagues.

Table 3.
Comparison of the Scores Obtained from the Digital Literacy Scale by Gender

Std.
Gender N Mean Deviation t p
Digital Literacy Female 133 3.21 0.92 -2.894 0.004
Male 90 3.59 1.07

According to the table, a significant difference was found in the digital literacy scores of
teachers based on gender variable (p<0.05). Male teachers included in the study had
significantly higher digital literacy scores compared to their female colleagues.

Table 4.

Comparison of the Scores Obtained from the Technological Competence Scale by Gender

Std.
Gender N Mean Deviation t p
Technological Female 133 3.09 1.03 -1.943  0.048
Competence Male 90 3.35 1.00

When the table is analyzed, a significant difference was found in the technological
competence scores of teachers based on the variable of gender (p<0.05). Male teachers
included in the study had significantly higher pedagogical competence scores compared to their
female colleagues.

When the table (Table 5) is analyzed, there was a significant difference in the pedagogical
competence scores of the teachers based on the variable of professional seniority (p<0.05).
According to the Scheffe test results, the mean pedagogical efficacy scores of teachers with 20
years or more of service were significantly higher than the mean scores of their colleagues with
19 years or less.
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11 The Relationships between Pedagogical and Technological Competence

Table 5.
Comparison of the Scores Obtained from the Pedagogical Competence Scale by Professional
Seniority
Years of Profession N Mean  Std. Deviation F p
Pedagogical 0-9 years 53 3.18 0.93 29.421 <0.001
Competence 10-19 years 84 3.68 0.69
20 years or more 86 4.26 0.86
Total 223 3.79 0.92
Table 6.
Comparison of the Scores Obtained from the Digital Literacy Scale by Professional Seniority
Years of
Profession N Mean  Std. Deviation F p
Digital Literacy 0-9 years 53 3.55 0.96 1.187 0.307
10-19 years 84 3.31 0.78
20 years or more 86 3.30 1.19
Total 223 3.36 1.00

When the table is examined, there was a significant difference in the digital literacy
scores of teachers based on the variable of professional seniority (p<0.05). According to the
Scheffe test results, the mean digital literacy scores of teachers with 9 years or less working time
were significantly higher than the mean scores of their colleagues with 10 years or more.
Table 7.

Comparison of the Scores Obtained from the Technological Competence Scale by Professional

Seniority
Years of Profession N Mean  Std. Deviation F p
Technological  0-9 years 53 351 0.96 3.950 0.021
Competence 10-19 years 84 3.19 0.71
20 years or more 86 3.02 1.25
Total 223 3.20 1.02

When the table is analyzed, there was a significant difference in the technology efficacy
scores of teachers based on the variable of professional seniority (p<0.05). According to the
Scheffe test results, the mean technology efficacy scores of teachers with 9 years or less working
time were significantly higher than the mean scores of their colleagues with 10 years or more
working time.

When Table 8 is examined, it is understood that the regression model developed to
determine the effect of digital literacy on technological competence was statistically significant
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(R=0.81; F=332.16; p<0.01). Approximately 66% of the change in teachers' technological efficacy
was explained by their digital literacy. Digital literacy had a positive and high effect on teachers'
technological competence ($=0.83; p<0.01).

Table 8.

Regression Analysis Results to Determine the Effect of Digital Literacy on Technological

Competence
Unstandardized Standardized
Coefficients Coefficients
Std.
Variable B Error B t Sig.
(Constant) 0.402 0.141 2.856 0.005
Digital Literacy 0.831 0.040 0.812 20.704 <0.001

Dependent Variable= Technological Competence; R=0.81; R?>=0.66; F= 332.16

Table 9.
Regression Analysis Results to Determine the Effect of Digital Literacy and Technological
Competence on Pedagogical Competence

Unstandardized

Coefficients

Standardized
Coefficients

Std.
Variables B Error B t P
(Constant) 3.181 0.216 14.713 <0.001
Technological Competence 0.105 0.101 0.116 1.033  0.303
Digital Literacy 0.280 0.104 0.305 2.702  0.007

Dependent Variable: Pedagogical Competence; R= 0.221; R?= 0.049; F= 5.635; p<0.05

When the table is examined, it is understood that the regression model developed to
determine the effect of digital literacy and technological competence on pedagogical
competence was statistically significant (R=0.22; F=5.64; p<0.05). Approximately 4.9% of the
change in teachers' pedagogical efficacy was explained by their digital literacy and technological
efficacy. According to the Beta analysis, only digital literacy had a significant and positive effect
on teachers' pedagogical competencies (B=0.28; p<0.01).

DISCUSSION
Teachers need to have pedagogical and technological competencies to respond to the learning
needs of learners in the digital age and to increase the level of learnability. Therefore, in this
study, pedagogical and technological competencies and digital literacy of primary school
teachers were examined based on some variables. The research findings showed that primary
school teachers had a high level of pedagogical competencies. In addition, the pedagogical
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competencies of the participant teachers showed differences based on gender and professional
seniority. It was found that female teachers and participants with longer work experience had
high pedagogical competencies. These findings are similar to the findings of Colodarci (1992),
Hosseini and Kamal (2012), Lin, Tsai, Chai, and Lee (2013), and Mahmudoglu (2019). In
Mahmutoglu's (2019) study, female teachers were found to have stronger pedagogical
competencies and more effective interactions with their students. Coladarci (1992) stated that
female teachers are more committed to their profession than male teachers and it affects their
pedagogical competencies. On the other hand, teachers' length of experience in their profession
is also an important factor in their pedagogical efficacy. As a matter of fact, Cheung (2008) and
Daughetry (2005) argued that teachers' professional seniority is an important factor in their
competence and confidence in the learning-teaching process. According to the findings of this
study, it was found that teachers' pedagogical competencies increased as their professional
seniority increased.

Sub-problems of the study were “What is the level of digital literacy and technological
competencies of primary school teachers?” and “Do digital literacy and technological
competencies show differences based on gender and seniority in the profession?” Answers to
these questions were sought. According to the research findings, primary school teachers'
digital literacy and technological competencies were at a moderate level. Previous studies have
shown that teachers generally do not have sufficient digital literacy (Sun et al., 2016). There are
also research findings that educators' data literacy has improved significantly in recent years
(Kippers et al., 2018). Participants' digital literacy and technological competencies differed
based on gender and professional seniority. Male teachers had higher digital literacy and
technological competencies than their female colleagues. Lin, Tsai, Chai, and Lee (2013)
reported that male pre-service teachers had better technological competencies than female
pre-service teachers. Studies showing that gender differences in technology use and related
skills persist support the research results in this regard (Colley & Comber, 2003; Li & Kirkup,
2007; Drabowicz, 2014). According to Van Grootel (2018) and colleagues (2018), the difference
in the use of digital technologies between genders corresponds to gender stereotypes that
portray boys as autonomous. In this context, males are better at independent and technology-
related fields, whereas females are better at nurturing, i.e. pedagogical fields. Similarly,
specifically, it has been suggested that males may have an advantage over females in the online
classroom only because of their higher perceived ability, comfort and interaction with
computers (Ashong & Commander, 2012).

In the study, primary school teachers with 9 years or less in the profession had higher
digital literacy and technological competencies compared to their colleagues with more
professional seniority. Some studies show that age and seniority are significantly and inversely
related to digital competencies (Li & Ranieri, 2010; Salajan, Schonwetter, & Cleghorn, 2010). It
can be argued that the reason for lower digital competencies is that teachers with more
professional seniority and age show resistance to new technologies in education. In contrast to
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this situation, the high level of digital literacy and technological competencies of novice teachers
may be due to the importance given to technology-related courses in line with the requirements
of the age in the curriculum during the pre-service education process. At the same time, it may
be based on the fact that teachers with lower professional seniority are characterized as digital
natives (Prensky, 2001) who adapt to digital environments more easily and actively use new
technologies. In addition, it is thought that teachers who are new to the profession have higher
self-confidence in digital self-confidence.

One of the research questions addressed in this study is the relationship between
primary school teachers' digital literacy, technological and pedagogical competencies.
Regression analyses showed that teachers' digital literacy had a very high effect on their
technological competencies. On the other hand, digital literacy and technological competence
variables together were found to be a significant predictor of pedagogical competence.
However, the highest effect on these relationships was shown by whether teachers had digital
literacy skills or not. Indeed, Redmond & Lock (2019) argue that "designing and facilitating
robust learning in technology-enhanced environments is complex and challenging if one does
not possess the relevant skills". An important finding from the literature was that teachers who
lack digital literacy skills face challenges and problems when using TPACK and SAMR models.
Similarly, Drugova et al. (2021) in Russia found that inadequate digital skills lead to
disadvantages in the use of technologies and associated pedagogical skills for teacher users.
Similar findings were obtained in studies conducted in a similar context (Redmond & Lock, 2019,
Voithofer & Nelson, 2021).

In conclusion, with the implementation of digital technology in the education system, the
use of digital technology in the teaching process has created higher requirements for teachers'
digital literacy, pedagogical and technological competencies. Accordingly, teachers' knowledge
and skills should be developed and teachers should improve their ability to use technology
effectively in their teaching. As with any research, the present study has limitations in addition
to its results. The first one is that the sample of the study was selected by convenient sampling
method in a single city in Kazakhstan and the generalizability of the findings is low due to its
relatively small size. As a matter of fact, it should not be ignored that the participants' digital
literacy, technological and pedagogical competencies may be affected by individual and
environmental factors. Therefore, a similar study can be repeated on a larger sample group
including different regions and schools in the future. In addition to teachers, including
academics, pre-service teachers and other educators in the research sample may allow
categorical inferences. Second, in the study, digital literacy, technological and pedagogical
competencies were addressed based on certain variables at a limited level. In future studies,
different variables such as digital literacy, technological and pedagogical competencies, age,
type of education and in-service training can be investigated and modeling studies can be
conducted.

curriculumstudies.org JCSR 2024, 6(1):1-21



15 The Relationships between Pedagogical and Technological Competence

REFERENCES
Admiraal, W., Van Vuget, F., Kranenburg, F., Koster, B., Smit, B., Weijers, S., et al. (2016).
Preparing preservice teachers to integrate technology into K-12 instruction: Evaluation
of a technology-infused approach. Technology, Pedagogy and Education, 26(1), 105-
120, https://doi.org/10.1080/1475939X.2016.1163283
Alkis Kiigikaydin, M. (2022). Digital pedagogical competencies and motivational access to

digital technologies of primary school teachers during the pandemic process. Milli
Egitim Dergisi, 51 (235), 2651-2668. DOI: 10.37669/milliegitim.927809

Araniri, N., Nahriyah, S., Jamaludin, G. M. & Jatisunda, M. G. (2021). The impact of digital
literacy ability of Islamic religious education students on high learning achievements.
Proceedings of the 1st Paris Van Java International Seminar on Health, Economics,
Social Science and Humanities, Atlantis Press.
https://doi.org/10.2991/assehr.k.210304.053

Ashong, C. Y., & Commander, N. E. (2012). Ethnicity, gender, and perceptions of online

learning in higher education. MERLOT Journal of Online Learning and Teaching, 8(2).
Aslan, Y. (2016). Using Dynamic Environments in Foreign Language Teaching. Participatory
Educational Research (PER). Special Issue 2016-1, 72-76.
https://doi.org/10.17275/per.16.spi.1.9
Atmazaki, A. & Indriyani V. (2019). Design of reading materials based on contextual teaching

and learning (CTL). Advances in Social Science, Education and Humanities Research,
30(1), 235-241. https://doi.org/10.2991/icla-18.2019.38
Azgin, A. O. & Senler, B. (2018). Investigating the technological pedagogical content knowledge

of primary teachers. Journal of Computer and Education Research, 6(11), 47-64.
https://doi.org/10.18009/jcer.346858
Ball, D. L. & Cohen, D. K. (1999). Developing practice, developing practitioners. In Linda Darling

Hammond and Gary Sykes (ed.), Teaching as the learning profession: Handbook of
policy and practice. San Francisco: Jossey-Bass Publishers.

Barnett, J. & Hodson, D. (2001). Pedagogical context knowledge: toward a fuller understanding
of what good science teacher know. Science Education, 85, 426—453.
https://doi.org/10.1002/sce.1017

Blackwell, C. K., Lauricella, A. R., Wartella, E., Robb, M., & Schomburg, R. (2013). Adoption and
use of technology in early education: The interplay of extrinsic barriers and teacher
attitudes. Computers & Education, 69, 310-319.
https://doi.org/10.1016/j.compedu.2013.07.024

Borthwick, A., & Hansen, R. (2017). Digital literacy in teacher education. Are teacher educators

competent? Journal of Digital Learning in Teacher Education, 33(2), 46—48.
https://doi.org/10.1080/21532974.2017.1291249

curriculumstudies.org JCSR 2024, 6(1):1-21


https://doi.org/10.1080/1475939X.2016.1163283
https://doi.org/10.2991/assehr.k.210304.053
https://doi.org/10.17275/per.16.spi.1.9
https://doi.org/10.2991/icla-18.2019.38
https://doi.org/10.18009/jcer.346858
https://doi.org/10.1002/sce.1017
https://doi.org/10.1016/j.compedu.2013.07.024
https://doi.org/10.1080/21532974.2017.1291249

Orakova et al. 16

Burnett, C. (2011). Pre-service teachers’ digital literacy practices: exploring contingency in
identity and digital literacy in and out of educational contexts. Language and
Education, 25(5), 433-449. https://doi.org/10.1080/09500782.2011.584347

Chadegani, A. A,, Salehi, H., Yunus, M. M., Farhadi, H., Fooladi, M., Farhadi, M., & Ebrahim, N.
A. (2013). A comparison between two main academic literature collections: Web of

Science and Scopus databases. arXiv preprint arXiv:1305.0377.
https://doi.org/10.5539/ass.vOn5p18
Cheung, Y. H. (2008). Teacher efficacy: a comparative study of Hong Kong and Shanghai

primary in-service teachers. Australian Educational Researcher, 35(4), 103-123
https://doi.org/10.1007/BF03216877
Coladarci, T. (1992). Teachers’ sense of efficacy and commitment to teaching. Journal of
Experimental Education, 60, 323-337. https://doi.org/10.1080/00220973.1992.9943869
Colley, A., & Comber, C. (2003). Age and gender differences in computer use and attitudes

among secondary school students: what has changed?. Educational research, 45(2),
155-165. https://doi.org/10.1080/0013188032000103235
Daugherty, S. G. (2005). Teacher efficacy and its relation to teachers’ behaviors in the

classroom. University of Houston, Unpublished Doctoral Thesis, Houston

Desu, M. M. (2012). Sample size methodology. Elsevier.

Drabowicz, T. (2014). Gender and digital usage inequality among adolescents: A comparative
study of 39 countries. Computers & Education, 74, 98-111.
https://doi.org/10.1016/j.compedu.2014.01.016

Drugova, E., Zhuravleva, |., Aiusheeva, M., & Grits, D. (2021). Toward a model of learning

innovation integration: TPACK-SAMR based analysis of the introduction of a digital
learning environment in three Russian universities. Education and information
technologies, 26(4), 4925-4942. https://doi.org/10.1007/s10639-021-10514-2

Ewing, E. T. (2005). Shaking the Foundations of Education: An Introduction to Revolution and

Pedagody. In Revolution and Pedagogy: Interdisciplinary and Transnational Perspectives
on Educational Foundations. Ed. Thomas E. Ewing. New York: Palgrave McMillan, 2005.
Pp. 1-18. https://doi.org/10.1057/9781403980137 1

Falloon, G. (2020). From digital literacy to digital competence: the teacher digital competency

(TDC) framework. Educational Technology Research and Development, 68(5), 2449-
2472. https://doi.org/10.1007/s11423-020-09767-4
Farihin (2022). The Influence of Digital Literacy on Administration Efficacy for Supervisor

Teachers in Cirebon City in the Post-Pandemic. Journal of Social Studies Education
Research, 13 (4), pp. 353 — 380.https://jsser.org/index.php/jsser/article/view/4676/601
Fenty, N. S., & Anderson, E. M. (2014). Examining educators’ knowledge, beliefs, and practices

about using technology with young children. Journal of Early Childhood Teacher
Education, 35(2), 114-134. https://doi.org/10.1080/10901027.2014.905808

curriculumstudies.org JCSR 2024, 6(1):1-21


https://doi.org/10.1080/09500782.2011.584347
https://doi.org/10.5539/ass.v9n5p18
https://doi.org/10.1007/BF03216877
https://doi.org/10.1080/00220973.1992.9943869
https://doi.org/10.1080/0013188032000103235
https://doi.org/10.1016/j.compedu.2014.01.016
https://doi.org/10.1007/s10639-021-10514-2
https://doi.org/10.1057/9781403980137_1
https://doi.org/10.1007/s11423-020-09767-4
https://jsser.org/index.php/jsser/article/view/4676/601
https://doi.org/10.1080/10901027.2014.905808

17 The Relationships between Pedagogical and Technological Competence

Foulger, T. S., Graziano, K. J., Schmidt-Crawford, D., & Slykhuis, D. A. (2017). Teacher educator
technology competencies. Journal of technology and teacher education, 25(4), 413-448.

Garcia-Martinez, |., Pérez-Ferra, M., Ubago-Jiménez, J. L., & Quijano-Lépez, R. (2019).
Promoting Professional Development for Teachers Through a Scale of Competence
Assessment. Research in Social Sciences and Technology, 4(2), 147-162.
https://doi.org/10.46303/ressat.04.02.11

Gilster, P., & Glister, P. (1997). Digital literacy. New York: Wiley Computer Pub..

Godhe, A. L. (2019). Digital literacies or digital competence: Conceptualizations in Nordic
curricula. Media and Communication, 7(2), 25-35.
https://doi.org/10.17645/mac.v7i2.1888

Greenhow, C., Sonnevend, J. & Agur, C. (2016). Education and Social Media: Toward a Digital
Future. MacArthur Foundation Series on Digital Media and Learning. Massachusetts:
MIT Press. https://doi.org/10.7551/mitpress/9780262034470.001.0001

Guzman, A., & Nussbaum, M. (2009). Teaching competencies for technology integration in the

classroom. Journal of Computer Assisted Learning, 25(5), 453-469.
https://doi.org/10.1111/j.1365-2729.2009.00322.x

Hamakali, H., & Josua, L. (2023). Engendering Technology-Assisted Pedagogy for Effective
Instructional Strategy in the University of Namibia Language Centre. Research in

Educational Policy and Management, 5(1), 18-32.
https://doi.org/10.46303/repam.2023.3

Herro, D., Visser, R., & Qian, M. (2021). Teacher educators’ perspectives and practices towards
the Technology Education Technology Competencies (TETCs). Technology, Pedagogy
and Education, 30(5), 623-641. https://doi.org/10.1080/1475939X.2021.1970620

Hosseini, Z., & Kamal, A. (2012). A Survey on Pre-service and In-service Teachers' Perceptions
of Technological Pedagogical Content Knowledge (TPCK). The Malaysian Online Journal
of Educational Technology, 1(2), 1-7.

Hutchison, A. C., & Woodward, L. (2018). Examining the technology integration planning cycle

model of professional development to support teachers’ instructional
practices. Teachers College Record, 120(10), 1-44.
https://doi.org/10.1177/016146811812001002

Japar, M., Hermanto, H., Muyaroah,S., Susila, H.R. & Alfani, H. (2023). Digital Literacy-Based
Multicultural Education through Civic Education in Indonesian Junior High Schools,
Journal of Social Studies Education Research, 14(4), 328-349.
https://jsser.org/index.php/jsser/article/view/5281/651

Jay, L. P. (2023). What do social studies methods instructors know and do? Teacher educators’
PCK for facilitating historical discussions. Theory & Research in Social Education, 51(1),
72-99. https://doi.org/10.1080/00933104.2022.2113194

Judson, E. (2006). How teachers integrate technology and their beliefs about learning: Is there

a connection? Journal of Technology and Teacher Education, 14(3), 581-597.

curriculumstudies.org JCSR 2024, 6(1):1-21


https://doi.org/10.17645/mac.v7i2.1888
https://doi.org/10.7551/mitpress/9780262034470.001.0001
https://doi.org/10.1111/j.1365-2729.2009.00322.x
https://doi.org/10.46303/repam.2023.3
https://doi.org/10.1080/1475939X.2021.1970620
https://doi.org/10.1177/016146811812001002
https://jsser.org/index.php/jsser/article/view/5281/651
https://doi.org/10.1080/00933104.2022.2113194

Orakova et al. 18

Kailani, R., Susilana, R. & Rusman, R. (2021). Digital literacy curriculum in elementary school.
Teknodika, 19(2), 90-102. https://doi.org/10.20961/teknodika.v19i2.51784
Keller, M. M., Neumann, K., & Fischer, H. E. (2017). The impact of physics teachers’

pedagogical content knowledge and motivation on students’ achievement and
interest. Journal of Research in Science teaching, 54(5), 586-614.
https://doi.org/10.1002/tea.21378

Kilinc, E., Tarman, B., & Yussupova, S. (2023). The Association Between College Students’

Participation Behavior and Social Media Use. Research in Social Sciences and
Technology, 8(2), 55-67. https://doi.org/10.46303/ressat.2023.11
Kippers, W. B., Poortman, C. L., Schildkamp, K., & Visscher, A. J. (2018). Data literacy: What do
educators learn and struggle with during a data use intervention?. Studies in
educational evaluation, 56, 21-31. https://doi.org/10.1016/j.stueduc.2017.11.001
Knutsson, O., Blasjo, M., Hallsten, S., & Karlstrom, P. (2012). Identifying different registers of

digital literacy in virtual learning environments. The Internet and higher education,
15(4), 237-246. https://doi.org/10.1016/j.iheduc.2011.11.002
Koehler, M. J. ve Mishra, P. (2009). What is technological pedagogical content knowledge?

Contemporary Issues in Technology and Teacher Education, 9(1), 60-70.

Kuhlthau, C. C., Maniotes, L. K., & Caspari, A. K. (2015). Guided inquiry: Learning in the 21st
century: Learning in the 21st century. Abc-Clio

Li, M., & Yu, Z. (2022). Teachers' satisfaction, role, and digital literacy during the COVID-19
pandemic. Sustainability, 14(3), 1121. https://doi.org/10.3390/su14031121

Li, N., & Kirkup, G. (2007). Gender and cultural differences in Internet use: A study of China
and the UK. Computers & Education, 48(2), 301-317.
https://doi.org/10.1016/j.compedu.2005.01.007

Li, Y., & Ranieri, M. (2010). Are 'digital natives' really digitally competent?. A study on Chinese
teenagers. British Journal of Educational Technology, 41(6), 1029-1042.
https://doi.org/10.1111/j.1467-8535.2009.01053.x

Lin, T. C., Tsai, C. C., Chai, C. S., & Lee, M. H. (2013). Identifying science teachers' perceptions
of technological pedagogical and content knowledge (TPACK). Journal of Science
Education and Technology, 22, 325-336. https://doi.org/10.1007/s10956-012-9396-6

Lindahl, M. G., & Folkesson, A. M. (2012). Can we let computers change practice? Educators'
interpretations of preschool tradition. Computers in Human Behavior, 28(5), 1728-1737.
https://doi.org/10.1016/j.chb.2012.04.012

Mahmutoglu, S.A. (2019). Gérsel sanatlar 6gretmenlerinin 6zel alan yeterliklerinin incelenmesi
.[Investigation of visual arts teachers' special field competencies] (Unpublished Master
Thesis). Marmara Universitesi Egitim Bilimleri Enstitisd.

Mansour, N. (2009). Science teachers' beliefs and practices: Issues, implications and research
agenda. International Journal of Environmental and Science Education, 4(1), 25-48.

Martin, A. (2006). A European framework for dijital literacy. Nordic Journal of Dijital Literacy,
2,151-161. https://doi.org/10.18261/ISSN1891-943X-2006-02-06

curriculumstudies.org JCSR 2024, 6(1):1-21


https://doi.org/10.20961/teknodika.v19i2.51784
https://doi.org/10.1002/tea.21378
https://doi.org/10.46303/ressat.2023.11
https://doi.org/10.1016/j.stueduc.2017.11.001
https://doi.org/10.1016/j.iheduc.2011.11.002
https://doi.org/10.3390/su14031121
https://doi.org/10.1111/j.1467-8535.2009.01053.x
https://doi.org/10.1007/s10956-012-9396-6
https://doi.org/10.1016/j.chb.2012.04.012
https://doi.org/10.18261/ISSN1891-943X-2006-02-06

19 The Relationships between Pedagogical and Technological Competence

Mathews, S.A. (2016). Using digital participatory research to foster glocal competence:
constructing multimedia projects as a form of global and civic citizenship. Journal of
Social Studies Education Research, 7(2), 1 - 29

Masrur. (2021). Digital Leadership to Improve the Pedagogical Competence of University
English Lecturers in Samarinda. Journal of Social Studies Education Research, 12 (4),424
— 446. https://jsser.org/index.php/jsser/article/view/3688/547

McManis, L. D. & Gunnewig, S. B. (2012). Finding the education in educational technology with
early learners. Young Children, 67(3), 14-24.

Moyo, R., Ngidi, S., Koai, M., & Lemeko, P. (2022). Online Teaching and Learning Experiences of
Higher Education Lecturers and Students in the COVID-19 Era: A Leap to Digital
Pedagogies?. Journal of Culture and Values in Education, 5(1), 23-42.
https://doi.org/10.46303/jcve.2022.4

Mujtahid, I. M., Berlian, M., Vebrianto, R., Thahir, M. & Irawan, D. (2021). The development of
digital age literacy: A case study in Indonesia. The Journal of Asian Finance, Economics,
and Business, 8(2), 1169-1179. https://doi.org/10.13106/jafeb.2021.vol8.n02.1169

Ng, W. (2012b). Can we teach digital natives digital literacy? Computers & Education, 59(3),
1065-1078. https://doi.org/10.1016/j.compedu.2012.04.016

Norris, C., Sullivan, T., Poirot, J. & Soloway, E. (2003). No access, no use, no impact: snapshot
surveys of educational technology in K-12. Journal of Research on Technology in
Education, 36(1), 15-27. https://doi.org/10.1080/15391523.2003.10782400

Pallant, J. (2011). Multivariate analysis of variance. SPSS survival manual. Crows Nest: Allen &
Unwin, 20(11), 283-96.

Parette, H. P., Hourcade, J. J., Blum, C., Watts, E. H., Stoner, J. B., Wojcik, B. W., & Chrismore,
S. B. (2013). Technology user groups and early childhood education: A preliminary
study. Early Childhood Education Journal, 41, 171-179. https://doi.org/10.1007/s10643-
012-0548-3

Parrish, A. H., & Sadera, W. A. (2019). A review of faculty development models that build
teacher educators' technology competencies. Journal of Technology and Teacher
Education, 27(4), 437-464.

Pérez-Escoda, A., Garcia-Ruiz, R., & Aguaded, I. (2019). Dimensions of digital literacy based on
five models of development/Dimensiones de la alfabetizacion digital a partir de cinco
modelos de desarrollo. Cultura y educacion, 31(2), 232-266.
https://doi.org/10.1080/11356405.2019.1603274

Pianfetti, E. S. (2001). Focus on research: Teachers and technology: Digital literacy through
professional development. Language Arts, 78(3), 255-262.

Prasertcharoensuk, T., Somprach, K. L., & Ngang, T. K. (2015). Influence of teacher
competency factors and students' life skills on learning achievement. Procedia-Social
and Behavioral Sciences, 186, 566-572. https://doi.org/10.1016/j.sbspro.2015.04.021

Prensky, M. (2001). Digital natives, digital immigrants. On the Horizon, 9(5), 1-6.
https://doi.org/10.1108/10748120110424816

Putnam, R. T. & Borko, H. (2000). What do new views of knowledge and thinking have to say
about research on teacher learning? Educational Research, 29(1),4-15.
https://doi.org/10.3102/0013189X029001004

Redmond, P., & Lock, J. (2019). Secondary pre-service teachers' perceptions of technological
pedagogical content knowledge (TPACK): What do they really think?. Australasian
Journal of Educational Technology, 35(3). https://doi.org/10.14742/ajet.4214

curriculumstudies.org JCSR 2024, 6(1):1-21


https://jsser.org/index.php/jsser/article/view/3688/547
https://doi.org/10.46303/jcve.2022.4
https://doi.org/10.1016/j.compedu.2012.04.016
https://doi.org/10.1007/s10643-012-0548-3
https://doi.org/10.1007/s10643-012-0548-3
https://doi.org/10.3102/0013189X029001004

Orakova et al. 20

Rizal, R., Setiawan, W. & Rusdina, D. (2018). Digital literacy of preservice science teacher.
International Conference on Mathematics and Science Education, 1157(2): 1-7.
https://doi.org/10.1088/1742-6596/1157/2/022058

Ropp, M. M. (1999). Exploring individual characteristics associated with learning to use
computers in preservice teacher preparation. Journal of research on computing in
education, 31(4), 402-424. https://doi.org/10.1080/08886504.1999.10782262

Sa'ari, J. R., Luan, W. S., & Roslan, S. (2005). Attitudes and perceived information technology
competency among teachers. Malaysian Online Journal of Instructional Technology,
2(3), 70-77.

Sadler, P. M., Sonnert, G., Coyle, H. P., Cook-Smith, N., & Miller, J. L. (2013). The influence of
teachers' knowledge on student learning in middle school physical science classrooms.
American Educational Research Journal, 50(5), 1020-1049.
https://doi.org/10.3102/0002831213477680

Sahoo, M., & Rana, K. (2023). Digital Education During COVID-19 in Odisha: Challenges and
Prospects. Changing World Economic Order in the Post-Pandemic Period, 147-165.
https://doi.org/10.4018/978-1-7998-6896-5.ch009

Salajan, F. D., Schonwetter, D. J., & Cleghorn, B. M. (2010). Student and faculty inter-
generational digital divide: Fact or fiction? Computers & Education, 55(3), 1393-1403.
https://doi.org/10.1016/j.compedu.2010.06.017

Schmidt, D. A., Baran, E., Thompson, A. D., Mishra, P., Koehler, M. J., & Shin, T. S. (2009).
Technological pedagogical content knowledge (TPACK): the development and validation
of an assessment instrument for preservice teachers. Journal of Research on
Technology in Education, 4(2), 123-149.
https://doi.org/10.1080/15391523.2009.10782544

Shulman, L.S. (1986). Those who understand: Knowledge growth in teaching. Educational
Researcher, 15(2), 4-14. https://doi.org/10.2307/1175860

Sugar, W., Crawley, F. ve Fine, B. (2004). Examining teachers' decisions to adopt new
technology. Educational Technology and Society, 7(4), 201-213.

Sun, J., Przybylski, R., & Johnson, B. J. (2016). A review of research on teachers' use of student
data: From the perspective of school leadership. Educational Assessment, Evaluation
and Accountability, 28, 5-33. https://doi.org/10.1007/s11092-016-9238-9

Timotheou, S., Miliou, O., Dimitriadis, Y., Sobrino, S. V., Giannoutsou, N., Cachia, R, ... &
loannou, A. (2023). Impacts of digital technologies on education and factors influencing
schools' digital capacity and transformation: A literature review. Education and
Information Technologies, 28(6), 6695-6726. https://doi.org/10.1007/s10639-022-
11431-8

Tomczyk, L. (2019). Digital literacy in the area of e-safety among teachers (Second stage of the
primary school) in Poland. The 15th International Scientific Conference eLearning and
Software for Education Bucharest, 11-12. https://doi.org/10.12753/2066-026X-19-087

Tondeur, J., Pareja Roblin, N., van Braak, J., Voogt, J., & Prestridge, S. (2017). Preparing
beginning teachers for technology integration in education: Ready for take-off?.
Technology, Pedagogy and Education, 26(2), 157-177.
https://doi.org/10.1080/1475939X.2016.1193556

Twiselton, S. (2004). The role of teacher identities in learning to teach primary literacy.
Educational Review, 56(2), 157-164. https://doi.org/10.1080/0031910410001693245

curriculumstudies.org JCSR 2024, 6(1):1-21



21 The Relationships between Pedagogical and Technological Competence

Van Grootel, S., Van Laar, C., Meeussen, L., Schmader, T., & Sczesny, S. (2018). Uncovering
pluralistic ignorance to change men's communal self-descriptions, attitudes, and
behavioral intentions. Frontiers in psychology, 9, 1344.
https://doi.org/10.3389/fpsyg.2018.01344

Ventayen, R. J. M. (2019). Educator's competencies on the application of technological tools in
teaching. International Journal of Scientific & Technology Research, 8(11).

Voithofer, R., & Nelson, M. J. (2021). Teacher educator technology integration preparation
practices around TPACK in the United States. Journal of teacher education, 72(3), 314-
328. https://doi.org/10.1177/0022487120949842

Wang, W. (2016). Development of technological pedagogical content knowledge (TPACK) in
PreK-6 teacher preparation programs. Graduate Theses and Dissertations.

Waters, S., & Russell, W. (2016). Virtually Ready? Pre-service teachers' perceptions of a virtual
internship experience. Research in Social Sciences and Technology, 1(1).
https://doi.org/10.46303/ressat.01.01.1

Willermark, S. (2021). Teachers' technology-related knowledge for 21st century teaching.
Teaching as a Knowledge Profession. In H. Ulferts (Ed). Studying pedagogical knowledge
across education systems (pp.42-64). Educational Research and Innovation, OECD
Publishing, Paris, https://doi.org/10.1787/e823ef6e-en

Wood, E., Specht, J., Willoughby, T., & Mueller, J. (2008). Integrating computer technology in
early childhood education environments: Issues raised by early childhood educators.
Alberta Journal of Educational Research, 54(2), 210-228.
https://ajer.journalhosting.ucalgary.ca/index.php/ajer/article/view/630/ 613

Yesilyurt, E., Ulas, A. H., & Akan, D. (2016). Teacher self-efficacy, academic self-efficacy, and
computer self-efficacy as predictors of attitude toward applying computer-supported
education. Computers in Human Behavior, 64, 591-601.
https://doi.org/10.1016/j.chb.2016.07.038

Zahorcova, E., Klierova, M., Podafil, M., & Hrmo, R. (2012). The importance of development
student's skills and teacher's competencies. Procedia-Social and Behavioral Sciences,
47,1329-1334. https://doi.org/10.1016/j.sbspro.2012.06.821

Zee, M., & Koomen, H. M. (2016). Teacher self-efficacy and its effects on classroom processes,
student academic adjustment, and teacher well-being: A synthesis of 40 years of
research. Review of Educational research, 86(4), 981-1015.
https://doi.org/10.3102/0034654315626801

Zhang J. (2023). EFL teachers' digital literacy: the role of contextual factors in their literacy
development. Frontiers in psychology, 14, 1153339.
https://doi.org/10.3389/fpsyg.2023.1153339

Zhao, Y., Llorente, A. M. P., & Gémez, M. C. S. (2021). Digital competence in higher education
research: A systematic literature review. Computers & Education, 168, 104212.
https://doi.org/10.1016/j.compedu.2021.104212

Zhu, C., Wang, D, Cai, Y., & Engels, N. (2013). What core competencies are related to
teachers' innovative teaching? Asia-Pacific Journal of Teacher Education, 41(1), 9-27.
https://doi.org/10.1080/1359866X.2012.753984

curriculumstudies.org JCSR 2024, 6(1):1-21


https://doi.org/10.1787/e823ef6e-en

