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This self-assessment study aims to investigate Saudi teachers’ knowledge about the three essential components of TPACK,
technology, content, and pedagogy. A quantitative research design was employed. The sample included 111 males and 132
females; out of which, 116 were primary grade teachers, 55 were middle grade teachers, and 72 were secondary grade
teachers. Around 32% of the teachers had teaching experience of between 10 and 20 years, and about 27% had teaching
experience of between 5 and 10 years. A majority of the teachers reported that they had an average confidence level of
knowledge relative to the TPACK framework. Certain differences existed amongst them on the basis of their gender,
teaching subjects, and teaching experience. Statistically, a significant difference was shown between technological content
knowledge and teaching experience. A recommendation resulting from the study was that the teachers ought to change their
teaching style from traditional to effective learning approaches with the use of technology. Beyond this, the Ministry of
Education ought to focus on providing both girls’ and boys’ schools with educational technologies, and teachers with
effective technological training.
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Introduction

The framework of Technological Pedagogical Content Knowledge (TPACK) is commonly used for
understanding, learning, and describing different knowledge types needed by professors or teachers (Mishra &
Koehler, 2006). Proper guidance is provided by the decision and policy makers while formulating the policy of
an education system in order to develop and implement technologies in teaching and learning (Lee, 2002).
However, technological advancements in education should not only be focused, but additionally, there is the
need for more effective learning tools (Romeo, 2006). There is positive impact of Information and
Communications Technology (ICT) on various learning processes (Romeo, 2006).

The development of three overlapping components of learning including content, pedagogy and
technology conceptualises the pedagogical approaches. Cox and Graham (2009) have argued that TPACK may
help educators to understand the potential contributions of new technologies in education. According to Graham
(2011), TPACK can be used to assess the way in which teachers’ professional development affects their
performance in the classroom with the use of ICT. The added value of TPACK can be found in the support it
provides students through technology in their learning, and their development of conceptual, and procedural
attributes (Voogt, Fisser, Pareja Roblin, Tondeur & Van Braak, 2013).

Problem Statement

Traditional learning methods need to be changed as per advanced learning approaches, with the use of ICT.
Bransford, Brown and Cocking (2000) have argued general teaching skills to be required in order to revise with
the use of advanced technologies for effective teaching. Lee (2002) meanwhile suggested that with the
integration of ICT into schools, teachers ought to play the role of mentors, rather than expert in formation
givers. This study investigates teachers’ knowledge about three essential components of TPACK, which include
technology, content, and pedagogy (Mishra & Koehler, 2006). The present study has contributed towards the
understanding of the teacher’s level of knowledge in Technology, Pedagogy, and Content in Saudi Arabia. This
may also be helpful for other countries, where technology has not been effectively utilised by teachers. The
study validates and reinforces the importance of technology in the teacher preparation stage, which is beneficial
for other countries as well.

Research Questions

The following research questions have been constructed to investigate teachers’ knowledge with regard to three

components of TPACK and their combination. The questions have been developed on the basis of seven

domains, which include technology, pedagogy, content, technological content, technological pedagogy, and

pedagogical content, along with the combination of all these components (TPACK).

1. What is the level of teachers’ knowledge of technology, pedagogy, and content, including the combinations of these
domains?

2. Is there a significant difference between participants’ TPACK and their gender, teaching subjects, and teaching
experiences?
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Literature Review

There are three common elements, including tech-

nology, pedagogy, and content; therefore,

knowledge about individual element is defined
first. Afterwards, a combination of these two
elements have been defined. Ultimately, TPACK is
defined as a combination of technology, pedagogy,
and content knowledge. These components can be
used as a guideline to integrate new technologies
into learning environments. On the basis of
previous studies, the definition of each component
is shown below (Koehler & Mishra, 2009; Mishra

& Koehler, 2006):

e TK: general knowledge of standard and advanced
technologies, such as blackboard, applications,
software, smart devices, and social media. These
cases require certain skills to operate particular
technologies.

e PK: knowledge of teaching and instruction, such as
instructional practices, pedagogical approaches,
teaching strategies, students’ roles, classroom
management, and student communities.

e CK: knowledge of subject matter, such as scientific
information and mathematic knowledge.

e TCK: knowledge of employing technologies to gain
information about specific subject matter knowledge.

e TPK: knowledge of employing technologies to
support teaching strategies and instructional
practices.

e PCK: knowledge of transforming specific subject
matter into a pedagogical approach for students.

e TPACK: knowledge of employing suitable
technologies to represent specific subject matter
knowledge via successful instructional approaches
and teaching strategies.

e There are several previous studies that considered the
relationship among TPACK framework domains. For
example, a study conducted by Archambault and
Crippen (2009) showed that although the teachers
had positive attitude towards the domains of
pedagogy, content, and pedagogical content, they
were less confident about the use of technology. The
framework of TPACK revealed some of the
interconnected domains; technology and pedagogy,
and technology and content are also related to one
another. Within the TPACK framework, techno-
logical knowledge, content knowledge, and peda-
gogical knowledge play an important role (Chai, Koh
& Tsai, 2010). It ought also to been examined that all
the domains of TPACK are complicated and
interconnected, and consequently, it proves difficult
to separate each domain. Moreover, pedagogy,
content, and technology proved to be the most
evident, out of which technology was the most
important domain (Harris & Hofer, 2011).

Content, pedagogy, and technology are important

constituents of the framework of TPACK; but for

completion of this framework, it is important to
design technology-mediated instructions for teach-
ers. According to Kelly (2008), teachers ought to
be regarded as instructional designers, rather than
just teachers or instructors. The use of ICT in
teaching and learning has several characteristics.
These characteristics, when linked with the
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TPACK framework, can have positive impact on
the outcomes; therefore, this practice ought to be
implemented (Baran, Chuang & Thompson, 2011).

Theoretical Framework

Technological Pedagogical Content Knowledge
(TPACK) was introduced by Mishra and Koehler
(2006) as a conceptual framework for teacher
knowledge specifically with regard to technology
integration. TPACK is built on Shulman’s (1986)
study of PCK, with the addition of technological
knowledge by Mishra and Koehler (2006), to
explain effective teaching with the use of
technology. Although, TPACK was mentioned by
Mishra and Koehler (2006), this idea is not new, as
several researchers have addressed a similar con-
cept while describing the associations between
technology, content, and pedagogy. The term
TPCK referring to technology-enhanced PCK has
been utilised by Niess (2005).

A TPACK framework has gained popularity
over the last 10 years (Voogt et al., 2013) as a
result of effective integration of technologies into
education (Koehler, Shin & Mishra, 2012; Mishra
& Koehler, 2006). The use of TPACK can assist
researchers and educators in integrating tech-
nologies into teaching and learning. TPACK has
mainly described instructors’ needs of knowledge
to integrate appropriate technologies into effective
teaching (Schmidt, 2009). In other words, TPACK
has been suggested as the combination of content,
pedagogy, and technology. TPACK provides a
combination of knowledge of a particular subject
that is taught using technology and the knowledge
of teaching strategies (Niess, 2005). Koehler et al.
(2012) suggested that this framework joins
technology to specific pedagogical methods and
curriculum content. The theoretical framework of
TPACK has been represented as a Venn dia-
gramme with the overlapping circles that represent
the seven basic domains by Mishra and Koehler
(2006), as shown in Figure 1.

There are several scales that have been
developed by researchers for examining the
TPACK self-efficacy of teachers (Chang, Jang &
Chen, 2015; Koehler et al., 2012). Koehler et al.
(2012) have categorised TPACK into five types,
namely self-report measures, open-ended question-
naires, performance assessments, interviews, and
observations.

The items of the surveys were different
according to the nature of studies, where Schmidt
(2009) developed a scale with 7 aspects and 47
items. Similarly, Sahin (2011) adopted a TPACK
scale with seven dimensions and 47 items for
measuring TPACK of the student teachers. TPACK
is used to develop the concept of TPACK, explore
strategies, teacher beliefs, and measuring teachers’
TPACK (Voogt & Roblin, 2012). Most of the
TPACK surveys aimed to measure and preserve the
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professional teachers’” TPACK, and some of them
were conducted to measure university faculty
member’s TPACK (Chang et al., 2015). Several
surveys have been validated through exploratory or
confirmatory factor analyses (Archambault &
Barnett, 2010; Schmidt, 2009).

Method

This self-assessment study aimed to analyse
teachers” TPACK, and to examine the way in
which it differs on the basis of gender, teaching
subjects, and teaching experiences. The study re-

cruited teachers from primary, middle, and
secondary grades from the Kharj District, which is
located 85 kilometres south of Riyadh. The sample
teachers were randomly selected. Teachers who
were interested were sent an informed consent form
by emails to be signed before the starting of survey.
The emails of teachers were provided to the
researcher by Kharj Education Directorate. A total
of 243 responses were obtained, among which 132
were females and 111 were males. Table 1 provides
some teacher participants’ characteristics.
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Pedagogical Content
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(TPACK)

Technological
Pedagogical

Knowledge

(TPK)

Pedagogical
Knowledge
(PK)

Technological
Knowledge

Technological
Content

Knowledge
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Content
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Contexts

Figure 1 TPACK framework (Reproduced by permission of the publisher, ©2012 by tpack.org)

In this study, a quantitative research design
has been employed to analyse the results. The
respondents in this study were allowed to complete
the survey in their own chosen place at a time that
was convenient to them, via self-administered
survey (Robson, 2002). The first part of the survey
was concerned with the collection of demographic
information such as participants’ gender, school
grades, subject courses taught by teachers, and their
teaching experience. This aspect was useful to
understand the background of all the respondents
that facilitated in testing different variables. The
second part of questionnaire was based on TPACK

as a guiding framework that enhanced the level of
knowledge among the teachers. It included 40
questions that were based on the literature (Mishra
& Koehler, 2006; Shulman, 1986). The seven
domains including technological knowledge (TK)
(7 items), pedagogical knowledge (PK) (6 items),
content knowledge (CK) (6 items), technological
pedagogical knowledge (TPK) (6 items), peda-
gogical content knowledge (PCK) (5 items),
technological content knowledge (TCK) (5 items),
the knowledge of technology, pedagogy, and
content (TPACK) (5 items); distributed into 40
items.
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Table 1 Teacher participants’ characteristics

Variables Categories Frequencies Percentages
Gender Male 111 45.7%
Female 132 54.3%
Total 243 100%
Educational levels Primary 116 47.7%
Middle 55 22.7%
Secondary 72 29.6%
Total 243 100%
Subjects Islamic studies 60 24.7%
Avrabic Language 43 17.7%
Sciences 27 11.1%
English Language 20 8.2%
Mathematics 32 13.2%
Social studies 9 3.7%
Computer 11 4.5%
Other 41 16.9%
Total 243 100%
Teaching experience  Less than five years 44 18.1%
From 5 to less than 10 years 65 26.7%
From 10 to less than 20 years 78 32.1%
20 years and above 56 23.1%
Total 243 100%

The Validity

There are several TPACK surveys that have been
validated through exploratory or confirmatory
factor analyses, and this study tends to increase the
validity (Archambault & Barnett, 2010; Roberts,
1999; Schmidt, 2009). The use of a pilot approach
in this study has examined some suggestions to
revise the items.

The Validity Internal Consistency

In order to examine validity of the internal
consistency, the Pearson correlation coefficient
between each statement and each domain was
conducted. The Pearson correlation coefficient
ranged between .725 and .925 for the correlation
among each domain, and ranged from .652 to .931
between statements. All these coefficients were
statistically significant at level <.01.

Statistical Reliability

Cronbach’s Alpha (Cronbach, 1951) was used to
examine the reliability coefficient that measures the
reliability of a set of items in a study. The results
showed that Cronbach’s alpha of the seven

Table 2 Mean and standard deviation for each domain

domains ranged from .868 for the CK domain to
921 for the PCK domain. According to Field
(2009), the value of Cronbach’s Alpha at an
acceptable level of reliability was either seven or
higher.

Results

The results have been developed on the basis of
teachers’ TPACK knowledge. Different statements
have been provided to the participants about all of
the domains, and participants were asked to select
whatever statement best suited them.

First Question: What is the Level of Teachers’
Knowledge of Technology, Pedagogy, and Content,
Including the Combinations of These Domains?

To examine the level of teachers’ knowledge of
technology, pedagogy, and content (TPACK), and
sup-TPACK, mean and standard deviation were
conducted for domains. This is provided in Table 2.
The confidence level of each domain from the
participants’ perspectives was separately deter-
mined in other tables.

No Domains

M SD  Ranking

Pedagogical Knowledge (PK)

Pedagogical Content Knowledge (PCK)
Content Knowledge (CK)

Technological Content Knowledge (TCK)
Technological Pedagogical Knowledge (TPK)

~No ok~ wWwN R

Technological Knowledge (TK)
Overall mean

Technological Pedagogical Content Knowledge (TPACK)

413 0.76
4.03 0.88
3.75 0.79
3.73 0.97
3.68 0.97
3.16 1.02
315 104
3.65 0.76

~NOoO O WN -

Teachers thought about the confidence level
of their TPACK, which was generally medium
(M= 3.65 & SD = 0.76). The confidence level of

teachers’ knowledge with regards to items in each
domain were determined using mean and standard
deviation as follows.
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Teachers’ Technological Knowledge (TK)
The first domain included seven items that were
shown in Table 3, which has determined the
confidence level of teachers’ technological know-
ledge (TK) from the participants’ perspectives.

The majority of teachers described themselves
on average (overall M = 3.15 & SD =1.04),
positively for all the items of technological

knowledge (TK). All the items were indicated to
have high ratings, from 24 to 61 percent.

Teachers’ Pedagogical Knowledge (PK)

The second domain included six items that has
been shown in Table 4, determining the confidence
level of teachers’ pedagogical knowledge (PK)
from the participants’ perspectives.

Table 3 Perspective of respondents regarding teachers’ Technological Knowledge (TK)

Statement Percentage* M SD  Ranking
I have the ability to use popular application software, such as a word processor 61% 3.73 116 1
(Word), presentation graphics (PowerPoint), spreadsheet (Excel).

I have the ability to use social media, such as (Twitter, Facebook, blogs, and Wiki). 60% 3.68 1.33 2

I have the ability to use the basic devices attach by computer such as a printer, 58% 359 124 3

scanner, digital camera, projector, and smart blackboard.
I have the ability to install software programs that | need.

49% 339 1.36

SN

I have the ability to solve basic technical problems of computers and its 29% 267 14 5

accessories.

I have the ability to create and edit video.

I have the ability to create my personal website.
Overall mean (n = 243)

29% 260 1.49 6
24% 243 144 7
315 1.04

Note. *Percentage of either very high or high.

Table 4 Perspective of respondents regarding teachers’ Pedagogical Knowledge (PK)

Statement

Percentage* M SD  Ranking

| have the ability to manage my classroom.

I have the ability to connect a variety of concepts to students.

89% 447 0.84 1
79% 418 0091 2

I have knowledge of the common mistakes and misconceptions among my 76% 409 0.88 3

students.
I can assess my students by many different scientific ways.

76% 4.08 0.95 4
5

I have the ability to apply a variety of teaching methods (such as cooperative 68% 400 1.03
learning, problem-solving approach, active learning, discovery learning, and

project-based learning).
I can plan group activities for students.
Overall mean (n = 243)

68% 3.93 094 6
413 0.76

Note. *Percentage of either very high or high.

The confidence level of teachers’ pedagogical
knowledge (PK) from the participants’ perspectives
was high (M = 4.13 & SD = 0.76). Moreover, about
68% of participant teachers indicated that they have
an ability to apply a variety of teaching methods,
problem-solving approach, active learning, dis-
covery learning, and project-based learning

(M =4.00 & SD = 1.03).

Teachers’ Content Knowledge (CK)

Another domain of the TPACK framework is the
confidence level of teachers’ content knowledge
(CK), which included six items as shown in Table
5.

Table 5 Perspective of respondents regarding teachers’ Content Knowledge (CK)

Statement

Percentage* M SD  Ranking

I have enough self-confidence to teach any subject specialisation.
I have sufficient information about my subject specialisation.

84% 433 0.88 1
83% 426 081 2

The ability to help my colleagues with knowledge and skills in my subject T7% 412 091 3
specialisation.

I know experts and scholars in the field of my subject specialisation. 51% 344 1.09 4
They follow-up new sources and recent development (books/journals/articles) in 50% 341 119 5

the field of my subject specialisation.

I know conferences and events in the field of my subject specialisation. 30% 295 116 6

Overall (n = 243)

3.75 0.79

Note. *Percentage of either very high or high.

Teachers described themselves on average
(M= 3.75 & SD = 0.79), positively on most of the
items. Least positive, however, only 30% of
teachers thought high or very high knew con-

ferences and events in the field of their subject
speciality with mean of 2.95 and standard deviation
of 1.16.



Teachers’ Technological Pedagogical Knowledge
(TPK)

Another domain of the TPACK framework
included six items, as shown in Table 6, indicating
the confidence level of teachers’ technological
pedagogical knowledge (TPK) from the partici-
pants’ perspectives.

Teachers’ responses indicated that the con-
fidence level of their technological pedagogical
knowledge was high on average (M = 3.68 &
SD = 0.97). About 67% of teachers thought that
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they could confidently choose the appropriate new
technologies to motivate their students to learn.
However, only 48% of teachers thought that they
possessed the ability to effectively manage
classrooms supported by smart classrooms.

Teachers’ Pedagogical Content Knowledge (PCK)
Another domain included five items showing the
confidence level of teachers’ pedagogical content
knowledge (TCK) from the participants’ per-
spectives (see Table 7).

Table 6 Perspective of respondents regarding Technological Pedagogical Knowledge (TPK)

Statement Percentage* M SD  Ranking
I can confidently choose the appropriate new technologies to motivate my students 67% 3.84 112 1

to learn.

I have the ability to use new technologies to develop my teaching approaches. 67% 381 1.08 2

I have the ability to use new technologies to increase my student engagement of 65% 3.81 1.09 3
learning.

I have the ability to use new technologies in evaluating students in various ways. 62% 3.69 1.08

I have the ability to use social media in teaching.

I have the ability to manage classrooms supported by new technologies (smart 48% 3.35 1.27

classrooms) effectively.
Overall mean (n = 243)

57% 356 1.25

o o1 b

3.68 0.97 -

Note. *Percentage of either very high or high.

Table 7 Perspective of respondents regarding Pedagogical Content Knowledge (PCK)

Statement Percentage* M SD  Ranking
I have knowledge of appropriate teaching methods in my subject specialisation. 76% 414 0.98 1
I have the ability to prepare effective activities in my subject specialisation. 76% 410 1.00

I have the ability to achieve goals in my lesson plan.

2
73% 407 1.04 3
4

I have the ability to help my students to link concepts in my subject specialisation 70% 3.96 1.03

with other disciplines.

I have the ability to develop students’ assessment tools particularly in my subject 67% 3.89 1.02 5

specialisation.
Overall mean (n = 243)

403 0.88 -

Note. *Percentage of either very high or high.

The confidence level of their pedagogical
content knowledge was high on average (M = 4.03
& SD = 0.88). Teachers (about 76%) indicated that
they have knowledge about appropriate teaching
approaches in their speciality (M = 4.14 &
SD = 0.98) and have the ability to prepare effective
activities in their speciality (M = 4.10 & SD = 1.0).

Teachers’ Technological Content Knowledge (TCK)
The sixth domain included five items, which are
shown in Table 8, determining the confidence level
of teachers’ technological content knowledge
(TCK) from the participants’ perspectives.

Table 8 Perspective of respondents regarding Technological Content Knowledge (TCK)

Statement

Percentage* M SD  Ranking

I have the ability to use the internet in the scientific research in my speciality 75% 405 1.13 1

(subject area).

I have the ability to use social media to enrich my knowledge in my speciality 68% 3.86 1.10 2

(subject area).

I have the ability to develop my knowledge in my speciality using new 63% 3.76 1.11 3

technologies.

I have knowledge of new technologies related to my speciality.

55% 3.60 114 4

I have the ability to use appropriate new technologies to represent the content of 52% 339 131 5

my speciality (such as multimedia, simulation, and modelling).

Overall mean (n = 243)

3.73  0.97 -

Note. *Percentage of either very high or high.
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The majority of teachers described themselves
on average (M = 3.73 & SD = 0.97) positively
when it came to their confidence level of TCK.

Teachers’ Technological Pedagogical Content
Knowledge (TPACK)

The last domain included five items that are shown
in Table 9, determining the confidence level of
teachers” TPACK from the participants’

perspectives.

According to teachers’ responses, the
confidence level of their technological pedagogical
content knowledge (TPACK) was high on average
(M =3.16 & SD = 1.02). Teachers’ ratings on their
ability to integrate effective teaching methods with
appropriate modern technologies in their speciality
were highest (62%), with the mean of 3.75 and the
standard deviation of 1.14.

Table 9 Perspective of respondents regarding Technological Pedagogical Content Knowledge (TPACK)

Statement Percentage* M SD  Ranking
I have the ability to integrate effective teaching methods with appropriate modern 62% 3.75 114 1
technologies in my speciality.

I could be a leader to help others in teaching content in my speciality by using an 55% 352 1.18 2
appropriate teaching method with the use of suitable new technologies.

I have the ability to design educational activities in my speciality using appropriate 41% 324 1.27 3
new technologies.

I have the ability to use social media (such as Facebook, chat programmes, blogs, 32% 286 1.37 4
wikis) for the design of effective teaching activities in my speciality.

I have the ability to use learning management systems, such as (Blackboard, 22% 244 129 5

Moodle) to teach my speciality (subject).
Overall mean (n = 243)

3.16 1.02 -

Note. *Percentage of either very high or high.

In summary, a majority of teachers were
described to be average in most of the domains
concerned in this study such as CK, TK, TCK,
TPK, and TPACK. However, they described
themselves on high in two domains, Pedagogical
Content Knowledge (PCK), and Pedagogical
Knowledge (PK).

Second Question: Is There a Significant Difference
Between Participants’ TPACK and Their Gender,
Teaching Subjects (Differences Between Subjects),
and Teaching Experiences?

Further discussion of the results is associated with
the seven domains that indicated the confidence
level of teachers’ TPACK based on their gender,
teaching subject, and teaching experience.

Gender differences

A comparison between mean scores (M) and
standard deviations (SD) was performed to ex-
amine the differences between male and female
teacher knowledge. Statistically significant diff-
erences between male and female in some domains
of TPACK including TK, and TCK were obtained
through the t-test analysis. The t-values reached
-3.85, and -3.14 respectively, with p-values of
< 0.01. There is no statistical significant difference
between male and female teachers in response to
the domains of PK, CK and PCK.

Teaching subject differences

In order to examine the differences between eight
subjects, viz. including Islamic studies, Arabic
Language, Sciences, English Language, Mathe-

matics, Social Studies, Computer, and Other, a One
Way ANOVA (Analysis of Variance) was
performed. This helped in determining whether any
of the differences between the means are
statistically significant. According to ANOVA
outcomes, the domain of TK (Technological
Knowledge) was significantly different, according
to teaching subjects at level p-values of < 0.01.
Another domain (TPACK) was also significantly
different according to teaching subjects at level p-
values of < 0.05. Other than these, no significant
results appeared among the other domains based on
teaching experience. As shown in Table 10, Post
hoc comparisons using Fisher’s Least Significant
Difference (LSD test) was utilised to examine
which pairs of the group means differed. According
to Abdi and Williams (2010), this approach helps
in calculating the smallest significant difference
between two means.

Teaching experience differences

The significant differences between the teachers’
TPACK domains were examined on the basis of
their teaching experiences using one way ANOVA
(see Table 11).

Teachers” TK was significantly different
among teachers, with various levels of teaching
experiences at level p-values of < 0.01. Moreover,
there were significant differences in teachers” PK
and TPACK according to teaching experience at
level p-values of < 0.05. However, Fisher’s LSD
was also used to examine which pairs of the group
means differed as shown in Table 12.
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Table 10 Fisher’s LSD post hoc results for teaching subjects

College or Islamic Avrabic English Social
Domains speciality M Studies Language Sciences Language Mathematics Studies Computer  Other
Technological Knowledge (TK) Islamic studies 2.76 -

Arabic Language 3.07 -

Sciences 2.95 -

English Language  3.61 * * * -

Mathematics 3.29 * * -

Social studies 3.02 -

Computer 45 * ** * ** * -

Other 3.28 * *x -
Technological Pedagogical Content Islamic studies 2.93 -
Knowledge (TPACK) Arabic Language 3.17 -

Sciences 2.7 -

English Language  3.53 * * -

Mathematics 3.20 -

Social studies 331 -

Computer 3.71 * * -

Other 3.38- * * -

Note. *Level p-values of < 0.05. **Level p-values of < 0.01.
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Table 11 Testing One-Way ANOVA for the seven domains of TPACK according to teaching experience

Sources of p-Value
Domains Variation SS df M F (Sig)
Technological Knowledge Between Groups 17.2 3 573  5.64** 0.001
(TK) Within Groups 24285 239 1.02
Total 260.05 242
Pedagogical Knowledge Between Groups 4.74 3 1.58 2.83* 0.039
(PK) Within Groups 1334 239 0.56
Total 138.14 242
Content Knowledge (CK) Between Groups 1.09 3 0.37 0.58 0.626
Within Groups 149.32 239 0.63
Total 15041 242
Technological Pedagogical Between Groups 2.73 3 0.91 0.97 0.407
Knowledge (TPK) Within Groups 22415 239 0.94
Total 226.88 242
Pedagogical Content Between Groups 5.08 3 1.69 2.20 0.089
Knowledge (PCK) Within Groups 184.07 239 0.77
Total 189.15 242
Technological Content Between Groups 7.18 3 2.39 2.60 0.053
Knowledge (TCK) Within Groups 220.05 239 0.92
Total 22723 242
Technological Pedagogical Between Groups 8.4 3 2.8 2.76% 0.043
Content Knowledge Within Groups 24206 239 1.01
(TPACK) Total 250.46 242
Overall M Between Groups 2.67 3 0.89 1.55 0.202
Within Groups 137.27 239  0.57
Total 139.94 242
Note. *Level p-values of < 0.05. **Level p-values of < 0.01.
Table 12 Fisher’s LSD post hoc results for teaching experiences
College or Lessthan  5toless 10toless 20 years and
Domains Speciality M five than 10 than 20 above
Technological Knowledge (TK) Less than five years  3.26 -
From5tolessthan  3.34 -
10 years
From 10 to less 3.29 -
than 20 years
20 years and above  2.67 el il *x -
Pedagogical Knowledge (PK) Less than five years  3.89 -
From 5 to less than  4.04 -
10 years
From 10 to less 4.24 * -
than 20 years
20 years and above  4.26 * -
Technological Pedagogical Content Less than five years  3.15 -
Knowledge (TPACK) From 5 to less than ~ 3.31 -
10 years
From 10 to less 3.28 -
than 20 years
20 years and above  2.84 * * -
Note. *Level p-values of < 0.05. **Level p-values of < 0.01.
Statistically ~significant differences were teachers” TPACK in general was medium,

obtained between the teaching experiences of 20
years and above (M = 2.67) and less than 20 years
(p-values of < 0.01). Moreover, statistically signi-
ficant differences were also observed in the
TPACK domain between teachers with 20 years or
more experience, and five years to less than 20
years of teaching experience.

Discussion

The TPACK framework has helped in under-
standing the overall teaching performance of the
participant teachers. The confidence level of

specifically, the domains that related to technology.
The study aimed to investigate the teachers’
knowledge about the three essential components,
which include technology, content, and pedagogy.
The technological Pedagogical and Content
Knowledge of teachers was not high. It was
perceived that only a few (32%) of the teachers
were involved in using social media to create
effective teaching techniques, whereas only (22%)
comprehended that they use blackboard to teach
their students. Lack of Saudi teachers’ training in
the use of new technologies in education
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(Bingimlas, 2010) is identified as a common reason
for such findings, along with the resistance of
changes in teaching methods (Gomes, 2005), or
lack of time to prepare their lessons using
technology (Sicilia, 2005).

Taking into account teachers’ pedagogical
knowledge, the confidence level of teachers was
high. A majority of the participant teachers were
quite confident regarding their ability to connect
with students, and the lowest responses were
gathered on arranging group activities and
discussions for students. Sixty-eight percent of the
teachers were comfortable with the usage of
various teaching methods, such as project-based
learning, cooperative learning, active learning, and
discovery learning. Moreover, teachers’ peda-
gogical content knowledge was estimated as high
as great number of teachers (76%) affirmed of
having proper knowledge of teaching methods and
plan effective activities accordingly. This occurs
due to Saudi teachers, who have been prepared well
by their preparation courses at Saudi collages of
education. Also, it may suggest that they have built
good experiences in the classroom, as most of the
teachers had good experience for more than five
years (see Table 1). Such findings are consistent
with Archambault and Crippen’s (2009) findings
that teachers’ knowledge levels were high for items
related to pedagogical knowledge, and pedagogical
content knowledge.

Learning interactions can be supported, when
training is provided to teachers in a constructivist
environment. Appropriate strategies are also used
to train the technical staff regarding the practices of
TPACK framework. A study conducted by Kav-
anoz, Yiksel and Ozcan (2015) revealed that the
level of general self-efficacy among participants
regarding TPACK is associated with their attitudes
towards web-based instructions. The ability of
teachers in assimilating technology into their
teaching methods holds great importance. The level
of technological literacy between teachers and their
ability is majorly relied upon the improvement of
teacher performance within TPACK framework. It
is worth noting that a difference between male and
female teachers’ knowledge was observed only
with the domains related to technologies. The
interpretation may be similar to that of all the girls
study separately from boys in the Saudi schools.
However, both the genders are provided with
similar policy, courses and curriculum (Doumato,
2003). The school supplies including educational
technologies may be different between girls’
schools and boys’ schools (Bingimlas, 2010).
Another study conducted by Alshehri (2012)
demonstrated that there is a negative association
between evaluation and effectiveness of pro-
fessional teaching preparedness in university
courses. The interaction of learning can be
supported, when trainings are provided. The

creation and distribution aspects and utilizing inno-
vative knowledge identify technological innovation
that drives growth on the basis of expanded
productivity.

There were certain differences found among
teachers according to their teaching subjects and
their teaching experiences. On the other hand, there
were notable differences between teachers who had
20 years of experience and above, and those who
had less than 20 years of experience. Such findings
occur due to a change in resistance (Gomes, 2005),
as most of the old Saudi teachers followed older,
more traditional methods of teaching (Bingimlas,
2010).

Conclusion

The association between three components of
knowledge, including technology, pedagogy and
content has been introduced on the basis of TPACK
framework. This helps to understand the asso-
ciation among three different components involved
in effective teaching and learning with educational
technologies. There were differences among teach-
ers” according to their gender, teaching subjects
and teaching experiences. Findings have important
implications for Saudi teachers and educators.
Specifically, preparation for the future teachers
needs to be moved from traditional approaches to
advanced approaches, including the integration of
technologies throughout content courses (Arch-
ambault & Crippen, 2009; Bingimlas, 2010).
Moreover, the Saudi Ministry of Education needs
to focus on providing both girls’ and boys’ schools
with educational technologies and teachers with
effective technological training, especially those
who teach the subjects of Arabic language, Islamic
Studies and Science.

Note
i Published under a Creative Commons Attribution
Licence.
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