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The aim of this study was to adapt the Survey of EFL-Technological 

Pedagogical Content Knowledge (EFL-TPACK) by Bostancıoğlu & Handley 

(2018) and to investigate its factor structure through exploratory factor 

analysis. 100 ESL teachers of secondary schools in Sabah participated in this 

study. SPSS application has been used for statistical analyses. The reliability 

of the subscales from Cronbach Alpha is ranging from 0.898 to 0.902. The final 

TPACK survey included a total of 33 items: 6 TK, 3 CK, 6 PK/PCK, 6 TCK, 

6 TPK, and 6 TPACK. Based on the findings also, the TPACK Survey has been 

found to be ideal to study on TPACK level of English language teachers in 

Malaysia. 
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Introduction 

Today, in many countries around the world, the task of creating professional teachers in the 

21st century is a hotly debated issue that always being discussed. This is because, creating and 

training quality teachers are the keys to achieving quality education (Lin, et al., 2017), as the 

effectiveness of teachers is related to the quality of primary and secondary school graduates 

(Stronge, 2018, Ghavifekr & Rosdy, 2015). Governments under their respective ministries 

have invested in school technology services and developed policies governing the use of 

technology to train teachers for today's new learning environments (Davis, 2014, UNESCO 

Bangkok, 2013, Kalolo, 2019). As schools are accustomed to the use of technology, teachers 

must also be prepared for their teaching to incorporate technology effectively into schools 

(Voogt & McKenney, 2017,  Tondeur, 2017). Preparing teachers whether in-service or pre-

service to successfully incorporate technology into classroom teaching is an ongoing problem 

that requires tools, training, and preparation to assist and direct teachers to accommodate 

themselves in schools. 

 

Using ICT plays a major role for all teachers in incorporating technology. There are, however, 

many situations in which teachers are not trained to use technology of ICT in education and to 

incorporate it effectively into classroom training. The obstacles to technology adoption in 

teaching may be due to lack of access to technology adoption programs. It may also be due to 

lack of access to technology in schools and the fear that they would not be trained adequately. 

Efficient use of technology in teaching and learning requires the teacher to understand how 

technology relates to pedagogy and content. There are many studies in recent years focused on 

how teachers' knowledge and use of technology in schools can be enhanced and how 

technology integration can be established successfully. In today's classrooms where technology 

is increasingly growing, the need for a framework such as TPACK that helps teachers learn to 

use available learning technologies is something that very useful. 

 

Literature Review  

 

Technological Pedagogical Content Knowledge 

Mishra and Koehler (2006) suggested Technological Pedagogical Content Knowledge 

(TPACK) framework from Shulman’s (1987) pedagogical content knowledge (PCK) that 

clarifies the need to improve the knowledge of technology, pedagogy, and content separately 

and together in order to effectively incorporate technology into teaching. According to Schmidt 

et al (2009), the TPACK model aims to help teachers to design and evaluate instruction that 

effectively combines pedagogical content knowl¬edge and technology. This model also 

supports technology usage to ease learning difficulties and to develop new knowledge by using 

previous and existing knowl¬edge in students (Koehler & Mishra, 2009).  

 

As illustrated in Figure 1, TPACK has three basic types of knowledge: Technological 

Knowledge (TK), Content Knowledge (CK) and Pedagogy Knowledge (PK). More precisely, 

technological knowledge (TK) refers to the ability of the teachers to operate technology ranging 

from marker pen and whiteboard to mobile devices and the Internet. Pedagogical knowledge 

(PK) is characterized as the understanding of the procedures and strategies employed by 

teachers to schedule lessons, manage classrooms, and assess learning for students. Content 

knowledge (CK) is treated as the knowledge of teachers about subject matter content to be 

taught in class, for instance, English components and skills, such as vocabulary, grammar, 

reading, listening, speaking, and writing. Technical Pedagogical Knowledge (TPK) is 
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conceptualized as the teachers' knowledge of using different pedagogical techniques to suit 

technical affordances. Technological Content Knowledge (TCK) on the other hand deals with 

the knowledge of the teachers on how subject matter is interpreted by the use of various 

technologies. Pedagogical Content Knowledge (PCK) is concerned with the knowledge of 

teachers in the execution of teaching strategies to reflect content, resolve learner difficulties 

and enhance understanding among students. Lastly, Technological Pedagogical Content 

Knowledge (TPCK) refers to knowledge about how technology can be used to represent 

content in pedagogically meaningful ways, as well as creating conditions and involving 

learners in learning processes. TPACK emphasizes the sensitivity of teachers to the complex, 

transactional relationships among all three knowledge components (technology, pedagogy, and 

content). The examples of each TPACK component can be seen in Table 1. 

 

 

 
                                

Figure 1: TPACK Framework 

 

The TPACK system helps to direct teachers through on how to incorporate the technology, 

pedagogy, and content knowledge multiple domains. Thus, this framework can be defined as a 

teacher's understanding of when, where, and how to enhance student subject learning through 

appropriate technology-supporting instructional strategies (Koehler, Mishra, & Yahya, 2007; 

Mishra & Koehler, 2006; Niess, 2011). 
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Table 1: TPACK Constructs, Definition And Examples 

TPACK 

Constructs 

Definition Example 

Technological 

Knowledge (TK) 

Knowledge about teacher’s 

ability to operate technology 

Teacher’s ability to use web tools 

such as Facebook, blogs etc. 

Pedagogical 

Knowledge (PK) 

Knowledge about teacher’s 

skills to schedule lessons, 

manage classrooms, and assess 

learning for students. 

Teacher’s ability to use problem 

based learning (PBL) in teaching 

different language components 

(writing, reading etc.). 

Content 

Knowledge (CK) 

Knowledge about teacher’s 

understanding of subject 

matter 

Teacher’s knowledge to use 

suitable contents in class such as 

vocabulary in writing essay. 

Technological 

Pedagogical 

Knowledge (TPK) 

 

Knowledge about using 

different pedagogical 

techniques to suit technical 

affordances. 

Knowledge about how to utilise 

online tools such as Facebook or 

Wiki to enhance collaborative 

writing among students.  

 

Technological 

Content 

Knowledge (TCK) 

Knowledge on how subject 

matter is interpreted using 

various technologies. 

Knowledge about how to use 

illustrations to show the rules of 

subject-verb-agreement. 

Pedagogical 

Content 

Knowledge (PCK) 

Knowledge of adopting 

relevant pedagogical strategies 

to make learners understand 

the subject matter.  

Knowledge about how to use 

listening skills to teach speaking. 

 

Technological 

Pedagogical 

Content 

Knowledge 

(TPACK) 

Knowledge of using various 

technologies to teach and 

represent the designated 

subject content. 

Knowledge to use mobile learning 

technologies such as Facebook as a 

communicating tool to enhance 

collaborative learning in a writing 

class. 

 

TPACK Survey Instruments 

A number of TPACK survey instruments have been developed by researchers throughout the 

years to study teachers’ TPACK level from various disciplines through statistical procedures 

of testing validity and reliability. The first pilot study that used TPACK instrument was 

conducted by Schmidt et al. (2009). In the study, the had developed 75 survey items 

administered to 124 pre-service teachers in a university in the USA. The instrument catered 

subjects of literacy, mathematics, science, and social studies on the aspects of teaching and 

learning. Then, the study by Chai, et al., (2011) used a 46 items TPACK instrument for their 

study on pre-service elementary teachers in Singapore. This was followed by Sahin (2011) who 

assessed 348 pre-service teachers’ perceptions of their TPACK using a 47-items survey.   
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Those instruments mostly focused on a variety of subject-matter areas such as science and 

mathematics. The need to have a valid and reliable TPACK survey developed for EFL or ESL 

teachers specifically also had seen some researchers had developed instruments just focusing 

on language teaching. For this purpose, there were various studies that developed TPACK 

instrument in the field of language teaching. For example, Chai, et al., (2013) used TPACK 

instrument purposely to assess TPACK level of teachers who teach Chinese as a second 

language in Singapore. Baser, et al., (2016) developed their own instrument to measure TPACK 

level of pre-service English language in Turkey. They focused towards the educational 

technology integration and how technology could support the teaching of English language. 

According to Bostancıoğlu & Handley (2018), both instruments had some limitations like 

influenced by certain thoughts or theories and restrictions to certain use of technologies of the 

learners. These limitations urged for the development of EFL-TPACK instrument developed 

by Bostancıoğlu & Handley. 

 

For this study, the researcher used an instrument by Ali Bostancıoğlu & Zoe Handley (2018).  

They had developed a 36 items TPACK instrument specifically for measuring TPACK among 

teachers of EFL that was called EFL-TPACK instrument. In developing the instrument, 

Bostancıoğlu & Handley had followed three stages of (1) item pool genetation, (2) content 

validation and (3) construct validation. They finally reported the validity, consistency and 

reliability of the new instrument through Confirmatory factor analysis (CFA), thus  making it 

a valid and reliable tool in measuring TPACK level among teachers of EFL or ESL. 

 

Research Objective 

To adapt the Survey of EFL-Technological Pedagogical Content Knowledge (EFL-TPACK) 

by Bostancıoğlu & Handley into Malaysian context and to investigate its factor structure 

through Exploratory Factor Analysis (EFA). 

 

Research Methodology  

 

Sample 

The target population for this study was the ESL secondary school teachers in Sabah. This 

study randomly selected 100 ESL teachers from the total population of 1200 to be used as 

simple random sampling. The number of samples is adequate for the purpose of doing an 

Exploratory Factor Analysis (EFA) study (Hair, et al., 2016). The data is analysed using EFA 

for establishing the rotated component analysis that has been used for significance of items in 

the model. 

 

Instrument  

The EFL-TPACK Survey developed by Ali Bostancıoğlu & Zoe Handley (2018) was used in 

this study. This 36 items-survey is scored as Strongly Disagree =1, Disagree =2, Neither Agree 

nor Disagree =3, Agree =4, Strongly Agree =5. There are no any negative statements in the 

survey. The distribution of items for this survey can be seen in table 2 below. 
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Table 2: Dimensions and Number of Items of EFL-TPACK Instrument 

Dimensions No of Items 

Technology Knowledge (TK)                          6 

Pedagogy Knowledge (PK) / 

Pedagogical Content Knowledge (PCK) 

 

                         7 

Content Knowledge (CK) 

 

                         5 

Technological Content Knowledge (TCK) 

 

                           6 

Technological Pedagogical Knowledge 

(TPK) 

 

                           6 

Technological Pedagogical Content 

Knowledge (TPCK) 

                           6 

TOTAL                           36 

 

Data Analysis 

The construct validity of the EFL-TPACK Survey was tested through EFA before Cronbach 

Alpha reliability coefficients of subscales were reported. Then, the item total correlations were 

computed for item discrimination. Table 3 shows the value for Bartlett’s Test which is 

significant (P-Value < 0.05) and also the measure of sampling adequacy by Kaiser-Meyer-

Olkin (KMO) is 0.782 which is higher than the minimum requirement of 0.6 (Awang, 2012). 

 

 

 

 

 

 

The results of the pilot study also show the reliability value index of 0.902 (very good reliability 

or acceptable standardised test for internal consistency) as shown in Table 4. This is at the degree 

of positive correlation level. According to Hair, et al., (2016), the value for Cronbach’s Alpha 

for an instrument should exceed the value of 0.7 for it to be accepted in the subsequent studies. 

The value of 0.7 and above indicates that the instrument has high reliability standards. Thus, the 

reliability results of the pilot study are important to uphold the precision of research instruments. 

The higher the value and level of the validity and reliability of the instrument, the accuracy of 

the data will be derived later (Ghazali et.al, 2016). 

 

Table 3: KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling 

Adequacy. 
.782 

Bartlett's Test of 

Sphericity 

Approx. Chi-Square 2207.009 

df 630 

Sig. .000 
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 Table 4: Chronbach’s Alpha 

 

 

 

 

 

Results 

 

Exploratory Factor Analysis Findings 

Based on the Survey of EFL-Technological Pedagogical Content Knowledge (EFL-TPACK), 

there are six dimensions outlined in the instrument. The total variance for those six dimensions 

is 70.706. According to Awang (2012), Hoque et al., (2017), the minimum requirement of total 

variance is 60%. If the value is lower than 60%, it indicates the existing items are inadequate 

to measure the construct, thus making the researcher to build or add a few items for the 

respective construct. 

 

Hair, et al., (2016) mentioned that factor loadings between the range of ±.30 to ±.40 considered 

to meet the minimal level for interpretation of structure while loadings ±.50 or greater are 

considered practically significant. They also indicated that factor loadings can be based on 

sample size. For example, in a sample of 100 respondents, factor loadings of .55 and above are 

considered significant. Items that have values lower than .55 are then deleted. The range values 

of factor loadings and items deleted are shown in Table 5 below. As can be seen, a total of six 

items are deleted from being used in the subsequent study since they have a loading factor 

value of less than .55. 

 

                                      Table 5: Factor Loadings and Deleted Items  

No Items Factor 

Loadings 

Item(s) Deleted 

1 TK (Technology Knowledge) .663 to .792 TK6 

2 PK (Pedagogy Knowledge) / 

PCK (Pedagogical Content Knowledge) 

 

.587 to .761 PK/PCK1 & 

PK/PCK3 

3 CK (Content Knowledge) .605 to .745 CK1 & CK5 

4 TCK (Technological Content Knowledge) 

 

.591 to .882 - 

5 TPK (Technological Pedagogical Knowledge) 

 

.695 to .782 - 

6 TPCK (Technological Pedagogical Content 

Knowledge)  

.650 to .916 TPCK3 

 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based 

on 

Standardized 

Items 

N of 

Items 

.902 .899 36 
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Conclusion 

The purpose of this study was to adapt the Survey of EFL-Technological Pedagogical Content 

Knowledge (EFL-TPACK) by Bostancıoğlu & Handley into Malaysian context and to 

investigate its factor structure through Exploratory Factor Analysis (EFA). The participants 

were 100 ESL secondary school teachers from the state of Sabah. The present study contributes 

to the measurement of TPACK construct, particularly in the context of ESL secondary school 

teachers in the state of Sabah. The EFA results of the present study produced a structure which 

extracts six dimensions of TPACK. The dimensions are Technology Knowledge (TK), 

Pedagogy Knowledge (PK) / Pedagogical Content Knowledge (PCK), Content Knowledge 

(CK), Technological Content Knowledge (TCK), Technological Pedagogical Knowledge 

(TPK), Technological Pedagogical Content Knowledge (TPCK). All reliability measures for 

the six dimensions or components of TPACK construct showed high Cronbach's Alpha value, 

met Bartlett Test achievements (significant), KMO (> 0.6), and exceeded 0.60 of factor 

loadings. This reflects that the items that are not set aside, are applicable in this study. The 

rigorous scale development and validation procedures of the present study have ensured that 

the EFL-TPACK instrument adapted in this study is internally consistent and stable across 

samples, thus appropriate to be conducted in Malaysian education system for studies on ESL 

teachers. 
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