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_____________________________________________________________________________________________________ 

 
Abstract: The study set out to investigate which factors contributed to a Thai student teacher’s competency as viewed from the 

experiences and expertise of their teachers. The sample group of 214 teaching professionals was collected by the use of 

multistage random sampling from the Computer Science education departments of 31 Rajabhat Universities (Thai teaching 

universities) dispersed across four geographical regions in Thailand. LISREL 9.10 software was used to conduct the 2nd order 

CFA. From the analysis, it was determined that the student-teacher programming skills (PROG) were the most important 

(1.00). This was followed closely by their educational digital media (MEDIA) skills (0.93), and then their overall ICT 

knowledge (KNOW) (0.88). The study also determined that hands-on, working knowledge of multimedia applications was 

judged as the single most important skill that a student-teacher could have. This was closely followed by their project 

development skills and a good understanding of peripheral software management software, computer operating systems, and 

educational application software. All elements were found to be consistent with the empirical data and demonstrated structural 

integrity, while all 15 observed variables were determined to be at a 'high level' in support of student-teacher ICT competency. 

 

Keywords: Computer science majors, digital media, ICT instructors, information technology competency, preservice teachers, 

Thailand. 

___________________________________________________________________________ 
 

1. Introduction 

Teaching is one of the most rewarding professions there is but at the same time also one of the most 

challenging. One major reason for these challenges is the pace of technological change, both inside and outside 

the classroom.   

Another aspect is students frequently access new technologies far quicker than their teachers.   However, new 

digitally based learning concepts are constantly evolving and teachers are now expected to not only use these new 

platforms and software but be able to teach them (Matthews, 2021).   

Unfortunately, there are a significant number of educators who refuse to embrace these new technologies and 

are still focused on their comfort level of using traditional 'chalk and talk' methods (Allen, 2020; Dili, 2016; 

Kenan Foundation Asia, 2021; Mongkhondao, 2015; Vangmeejongmee&Naiyapatana, 2017). Moreover, other 

studies have revealed that Thai educators are overwhelmed with their assigned tasks which leave them with little 

time to prepare for their assigned classes and learn new technologies. This problem is very similar to research 

from Pakistan, in which Pasha et al. (2019) stated that time availability was one of the most prominent challenges 

faced by teachers. 

Fortunately, however, student teachers are part of a new breed of technologically enabled 21st-century 

educators who can flip a classroom and use a YouTube video with a high degree of confidence and skill (Noonoo, 

2012). Therefore, expectations are high for student teachers in many ways and across many aspects of the culture 

they will be expected to teach in. 

In Thailand, various studies have examined both teacher and student-teacher competencies in digital and 

information communications technology (ICT) teaching and learning environments.  Studies also abound that 

highlight the virtues of digital classroom mediums such as flipped classrooms (Eppard&Rochdi, 2017; Fornons et 

al., 2021;Noonoo, 2012), blended learning environments (Siripongdee et al., 2021; Wahyudi, 2020), and online 

classrooms, especially since the COVID 19 global pandemic wreaked havoc and shuttered nearly every campus 

around the world.  

Moreover, these same digitally based learning environments have been proposed as the secret to enhancing a 

student's higher-order thinking skills (HOTS) and their creative and critical thinking skills (Kruger, 2013). 
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Governments and their respective education ministries have also written into their five-year economic and 

educational plans they need for 21st century digitally enabled knowledge workers who have creative and critical 

thinking skills and who are also motivated to do lifelong learning (Rauch et al., 2021). 

Fortunately, anything is possible when access to the right tools is achieved and when the teachers know how to 

use these tools to teach their students. However, with these new possibilities, there is an increase in demand for 

teachers as well as the expectation that they will know how to use them better than the students they teach. Also, 

with the advantage of 24/7 access to learning management system (LMS) based lessons and collaboration, comes 

the fact that teachers no longer just ‘teach’ in their classroom at a specific time and place  (Eppard&Rochdi, 2017; 

Shih & Tsai, 2017). In these aspects, difficulties and challenges abound. 

Furthermore, under guidelines established in the Thailand 4.0 initiatives, implementation requires a Thai 

creative society in which innovation is used to enhance new thinking and skills for both teachers and students 

(Buasuwan, 2018). Once again, under Thailand 4.0, the plan is to use technological innovation and education and 

robust Internet and wireless access to create a new generation of knowledge workers (Rauch et al., 2021). Thus, 

the focus and support are now on teaching and learning that helps students with creative thinking, problem-solving 

skills, and the use of innovation to increase productivity. At the forefront of the numerous and difficult challenges 

will be Thailand’s next generation of student teachers (Boonkua et al., 2019; Office of the National Economic and 

Social Development Board, 2017).  

However, challenges must be met with competent teachers and the measurement of competency is a highly 

debated field, with many scholars pointing to research by McClelland in the late 1950s as being at the forefront of 

the discussion on competency (Boyatzis et al., 2017). As a research psychologist, McClelland linked the human 

ability to perform through job-competency study methods and developments and measured an individual’s 

capability from their motives, self-image, skills, and traits (Kanawapee et al., 2021). 

 

2. Literature Review 

2.1. Student-Teacher ICT Knowledge (KNOW) 

Khvilon and Patru (2002) have highlighted how imperative it is that teachers are knowledgeable as to the 

content, teaching methodologies, and standards of their disciplines. Moreover, a combined study from the 

OECD/UNESCO (2016) on Thailand outlined Thai teacher ICT strategies additionally stating that schools needed 

to focus on improving Thai teacher ICT classroom skills. It was additionally stated that teacher technology 

provides tools for analyzing and synthesizing data.  

Yuktirat et al. (2018) has also added that digital content can be conveyed through a variety of digital media and 

formats, while Achwarin (2009) identified nine Thai teacher core competencies (TCCs) including teacher 

language and technology and their ability to do curriculum development, educational research abilities, and how 

well they can create educational innovation, use information technology. 

2.2. Student-Teacher Programming Skills (PROG) 

In Thailand, a study conducted by Kaewta et al. (2020) indicated that programming skills are essential in the 

creation or development of programs that potentially can evolve into today's most popular smartphone 

applications. Also, programming skills are needed for the applications and innovations for the Internet of Things 

(IoT) that require programming skills in building hardware, connectivity, displays, and sensors. 

2.3. Student-Teacher Educational Digital Media (MEDIA) 

Various scholars have expressed the need and importance for educators to embrace new technologies as 

technology connects real-world and relevant resources to subject area content (Achwarin, 2009; Jalli, 2020; 

Khvilon&Patru, 2002).  In Thailand, Phuapan et al. (2015) also stated that in a university environment, evaluation 

skills were the most essential educator skill for digitally based student learning development. This is consistent 

with other Thai research in which Watnayoo et al. (2019) noted that in Thailand teachers are expected to teach less 

but students need to learn more. Therefore, teachers need to modify their teaching focus and instead focus on new 

teaching designs which rely on their ICT abilities and the use of hardware, software, as well as analyzing media 

that is effective for student teaching and learning.  

However, in a study by Sinlapasakkhajorn and Unaromlert (2015) on obstacles facing 304 teachers in their use 

of digital media and ICT resources in the rural primary schools in Thailand’s northeast province of 

NakornPathom, the authors discovered significant problems. These included serious problems in out-of-date 

software, lack of computers, and lack of knowledge of the Internet and Internet applications, and frequent Internet 
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outages. However, the 'digital divide' is not just a Thai problem but one which exists throughout all of southeast 

Asia as only three countries (Brunei, Malaysia, and Singapore) have over 80% Internet penetration (Federal 

Communications Commission, 2014). In Indonesia, out of the country's total population of 268 million, only 56% 

or 150 million have Internet access. In Thailand, only 57%, in Myanmar only 39%, and finally, in Vietnam, only 

38% had Internet access in 2019. 

2.4. Student-Teacher ICT Competencies (COMP) 

In Thailand, multiple studies have been conducted on teacher competencies. One study from Khunsang and 

Chaisiri (2020) reported that there were five competency-related aspects involved in teachers majoring in 

educational technology. These included the teacher's knowledge of ICT, their skills in using ICT, their self-

concept, traits, and finally, their attitudes and motivations. Kanawapee et al. (2021) also determined that Thai high 

school teachers felt their highest competency need was their skill at the curriculum and learning management and 

the analysis, synthesis, and research for learner development.  

In other research concerning Thai and Southeast Asian teacher core competencies (TCC), Vesamavibool et al. 

(2015) determined 10 TCCs could be measured. These included class preparation, the learning environment's 

construction, resource development and utilization, student evaluation, and moral and ethics promotion. Teacher 

competency was also stated to include the creation and development of networks as well as making sure of the 

welfare of each student. This is also consistent with Wilson and Berne (1999) who investigated TCC and 

highlighted the great importance, characteristics, and advantages/disadvantages of professional teaching networks.  

Furthermore in Thailand in 2012, the Office of the Basic Education Commission (OBEC) created a similar list of 

TCCs. These include curriculum management and learning management, learner development, classroom 

management, analysis, synthesis, and research to develop learners, teacher leadership, and community relationship 

building and partnerships for basic learning (Singsungnoen&Jeerungsuwan, 2015).  

2.5. Objectives of the Research 

To analyses the supporting components of ICT competence for undergraduate student teachers majoring in 

Computer Science while attending Thai Rajabhat Universities (student-teacher universities) 

 

3. Methodology  

The following sections detail the process of questionnaire development, data collection, data analysis, and 

ensuring reliability and validity of the processes used.  

3.1. Population and Sample 

The population used in this research was lecturers and professors involved in preparing Thai student teachers 

for teaching positions in the fields of Computer Science, computer studies technology, or information technology-

related fields from one of 31 Thai Rajabhat (teaching) Universities. Furthermore, to obtain a statistically valid 

sample size we conducted a review of the literature from which it was determined that numerous scholars have 

determined and used a ratio of 10 questionnaires for each observed variable (Schumacker & Lomax, 2010) in a 

CFA model.  Therefore, as the study was finalized with 15 observed variables, an initial target was set of 150 

questionnaires. However, Hair et al. (2016) has reported that samples from 200 – 400 are generally better. 

Additionally, Loehlin's (1992) Monte Carlo simulations on CFA models have also determined that a sample size ≥ 
of 200 is best. From these suggestions, we set a goal of 214 teachers and professors.  

3.2. Research Tools 

The research tool was a questionnaire that was compiled from the related theory concerning educational 

competency for ICT student teachers. In the design and eventual implementation, two sections were used. In 

section 1, each respondent was asked to give their input concerning their gender, age, degree level, their current 

title/position, teaching experience, and which Thai region they were teaching in. In section 2, three parts were 

consisting of 15 observed variables used a 5-level opinion scale to assess the level of agreement from each 

respondent. Furthermore, Part 1 in Section 2 had five items related to the importance of each student teacher's 

knowledge (KNOW) in each ICT area. Part 2 consisted of six items concerning their educational computer system 

design and programming skills (PRO), and finally, part 3’s four items concerning digital educational media. The 

actual scale and values were 4.50 – 5.00 indicating the ‘most agreement’, 3.50 – 4.49 as ‘significant agreement’, 
2.50 – 3.49 as ‘moderate agreement’, 1.50 – 2.49 was ‘minimal agreement’, and finally, 1.00 – 1.49 was a ‘strong 

disagreement’ with the item's statements.  
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3.3. Pre-Test Questionnaire Reliability and Validity Testing 

After the questionnaire’s development, seven ICT educational experts reviewed each of the questionnaire’s 

items and gave their assessment of the survey instrument’s content quality. Numerous studies suggest that the 

index of item-objective congruency (IOC) is a useful numerical tool for this purpose (Turner & Carlson, 2003). 

Normally, items with values of ≤ .50 are deleted or revised. After this process, we were pleased to note that the 

final questionnaire had IOC values 0.57 – 1.00, and reliability values averaging 0.85. 

Finally, to confirm the questionnaire’s usability, accuracy, and reliability, we undertook a pre-test in which 35 

ICT teachers were asked to evaluate the proposed questionnaire format and research items. Once again, numerical 

values were assigned to each group of items using Cronbach’s α, in which George and Mallery (2010) have also 

suggested that ≥ .8 is good, and α values ≥ .9 is excellent. Our pre-test returned an Alpha α average value of 0.92. 

3.4. Data Collection 

The population for the study was teachers and professors teaching in information technology, Computer 

Science, computer studies, technology, or information technology-related fields within the Faculty of Education 

at one of 31 Thai Rajabhat (teaching) universities. After this determination, multistage random sampling was 

used to ensure a consistent and harmonious collection of the empirical data by dividing Rajabhat Universities 

across Thailand into four geographical regions comprising Thailand’s north, central, northeastern, and southern 

regions. Data collection commenced in September 2020 and was completed by the end of January 2021 which 

was performed using online questionnaires.  

3.5. Data Analysis 

The researcher analyzed the data by using a combination of statistical software programs. The details of the 

analysis are as follows: 

 The analysis of each of the variables for the 2nd order CFA model was undertaken using LISREL 

9.10 with the interpretation and validation of the model done using the harmonization index criteria as 

shown in Table 3. 

 The analysis of each teaching professional’s opinion concerning student-teacher ICT competency 

used descriptive statistics output from IBM® SPSS® for Windows Version 21 program.  

4. Results 

Research results from the 2nd order CFA student-teacher competency model included the respondents' general 

information (Table 1), testing of the element weights and R2 (Table 2), a goodness-of-fit (GoF) analysis (Table 3), 

the final 2nd order CFA model for Thai ICT student-teacher competency (Figure 1), and finally, the descriptive 

analysis of the variables’ mean and standard deviation (S.D.) for Thai teacher s' opinions on their student teachers' 

ICT competency (n = 211) (Table 4). 

4.1. Teachers’ Personal Characteristics 

Table 1 shows that most of the professional teachers were male, accounting for 52.80%, and between the age 

of 36 - 45 (44.86%). Moreover, 51.87% of the Thai student teachers' teachers had obtained a Master's degree 

while another 48.13% had obtained a Ph.D. However, interestingly only 28.97% had risen to the rank of Assistant 

Professor while 70.56% classified themselves as a ‘teacher’ only.  Finally, 45.33% had 6 – 10 years of teaching 

experience; another 28.50% had 10 or more years, while the remaining 26.17% had 0 – 5 years of experience.  

Table 1. The teachers’ general information (n = 214) 

General Information Teachers % 

1. Gender   

- Men 113 52.80 

- Women 101 47.20 

2. Age   

- 25 - 35 years of age 40 18.69 

- 36 - 45 years of age 96 44.86 

- 46- 55 years of age 47 21.96 

- Over 56 years of age 31 14.49 

3. Education level   
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General Information Teachers % 

- Master's degree 111 51.87 

- Ph.D. 103 48.13 

4. Academic position   

- Teacher 151 70.56 

- Assistant Professor 62 28.97 

- Associate Professor 1 0.47 

- Professor 0 0.00 

5. Teaching experience   

- Five years or less 56 26.17 

- Six to ten years 97 45.33 

- More than 10 years 61 28.50 

6. University Group   

- Central Group 76 35.51 

- Southern Group 21 9.81 

- Northern Group 42 19.63 

- Northeast Group 75 35.05 

 

4.2. Testing of the Element Weights and R
2
 

Table 2 also details the LISREL 9.10 analysis results for β (regression coefficient), the SE (standard error), the 

t-test values, andtheR
2
(coefficient of determination).  First, Hooper et al. (2008) recommend that R

2
 values should 

be ≤ 0.20. Therefore, we find that from the use of this parameter that the lowest R2
 value for all the variables was 

0.33 for D2. Secondly, a t-test was performed in which Hair et al. (2016) have suggested that t-values are 

significant if the absolute t-value is |t|≥1.96. Once again, model strength determination was made as the lowest t-
value was 12.44 for B5. Moreover, another indication of the mean value’s reliability is the use of the SE (standard 

error), with larger sample sizes usually resulting in smaller SEs. Finally, in Table 2, we note the β values 
(standardized regression coefficient) which are used for strength comparison effects of each independent variable 

to the dependent variable (Khaled et al., 2019). The higher the absolute value of the β, the stronger the effect. This 
is consistent with research on Chinese entrepreneurial education by Mu et al. (2020) who reported that 

quantitative analysis frequently uses linear regression analysis to accomplish the statistical analysis of data in 

which β can be used to characterize the correlation between the variables.  

Table 2.Variable weights and their R
2
 values for student-teacher ICT competency 

Elements/Variables 
Element weights 

R2 β SE t 

I think Computer Science student teachers (CSSTs) 

should have a good basic knowledge of ICT (KNOW) 

(5 items). 

0.88 0.06 12.79  

I think CSSTs should have a good understanding of how 

to repair a computer and computing logic (B1). 

0.80 -  0.63* 

I think CSSTs should be proficient and have a good 

understanding of peripheral software management 

software, computer operating systems, and educational 

application software (B2). 

0.85 0.05 14.57 0.72* 

I think CSSTs should be proficient in computer networks 

and their connections, data communications, and the 

Internet (B3). 

0.84 0.05 15.72 0.70* 

I think Computer Science student teachers should be 

proficient in computer equipment maintenance (B4). 

0.83 0.05 14.10 0.68* 

I think CSSTs should be proficient in ICT legal and 

copyright issues and be ethical in their installation and 

use (B5). 

0.81 0.06 12.44 0.66* 

I think CSSTs should have good educational 

computer system design and programming skills 

1.00 0.07 13.86  
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(PROG) (6 items). 

I think CSSTs should have a good working knowledge of 

computing mathematics (C1). 

0.76 -  0.58* 

I think CSSTs should be proficient in computer education 

system design (C2). 

0.92 0.06 15.28 0.85* 

I think CSSTs should be proficient in computer 

information systems design (C3). 

0.85 0.06 13.18 0.72* 

I think CSSTs should be proficient in educational 

database management software (C4). 

0.87 0.05 14.93 0.76* 

I think CSSTs should be proficient in their programming 

skills (C5). 

0.85 0.05 14.26 0.71* 

I think CSSTs should have good computer studies project 

development skills (C6). 

0.86 0.05 14.68 0.74* 

I think CSSTs should have good digital educational 

media skills (MEDIA) (4 items). 

0.93 0.06 14.80  

I think CSSTs should be proficient in educational digital 

media production (D1). 

0.85 -  0.73* 

I think CSSTs should be proficient in computer graphic 

design (D2). 

0.88 0.04 18.14 0.33* 

I think CSSTs should be proficient in multimedia and 

animation lesson design (D3). 

0.87 0.04 17.78 0.75* 

I think CSSTs should be proficient in web design and 

related programming skills (D4). 

0.86 0.04 17.58 0.73* 

*p ≤ .01, β = regression coefficient, SE = standard error,t = t-test values, R
2
= coefficient of determination 

4.3. Goodness-of-fit (GoF) testing 

The 2
nd

-oreder CFA model was also found to be consistent with the empirical data as in the GoF analysis in 

Table 3 the χ2 = 0.99, χ2/df = 0.95, RMSEA = 0.00, GFI = 0.95, AGFI = 0.91, RMR = 0.01, SRMR = 0.01, NFI = 

0.99, and CFI = 1.00, all indicating that the research model is harmonious with the empirical data. 

Table 3.Criteria, values, validity, and theory for the GOF appraisal 

Criteria Index Criteria Value Validity Theory Support 

Chi-square: χ2 p ≥ 0.05 0.99 validated (Rasch, 1980; Pimdee, 2020, 2021) 

Relative Chi-square: χ2/df ≤ 2.00 0.95 validated (Byrne et al., 1989; Pimdee, 2020, 2021) 

RMSEA ≤ 0.05 0.00 validated (Hu & Bentler, 1999) 

GFI ≥ 0.90 0.95 validated (Jöreskog &Sörbom, 1996) 

AGFI ≥ 0.90 0.91 validated (Hooper et al., 2008) 

RMR ≤ 0.05 0.01 validated (Hu & Bentler, 1999) 

SRMR ≤ 0.05 0.01 validated (Hu & Bentler, 1999) 

NFI ≥ 0.90 0.99 validated (Schumacker & Lomax, 2010) 

CFI ≥ 0.90 1.00 validated (Schumacker & Lomax, 2010) 

 

4.4. Final 2
nd

-order CFA model testing results 

Figure 1 shows the final 2
nd

 order CFA model for Thai student-teacher ICT competency (COMP), which had a 

final Chi-Square = 26.75, df = 56, p-value = 0.99968, RMSEA = 0.000. Moreover, from the analysis of the 15 

observed variables and the three latent variables, it was determined that Thai student-teacher ICT competency 

(COMP) has significant support from the programming skills (PROG) of each individual, followed by their digital 

media (MEDIA) skills, and lastly, their knowledge (KNOW), with component weights of 1.00, 0.93 and 0.88, 

respectively. 

 

 

Figure 1.The final 2
nd

-order CFA model for Thai student-teacher ICT competency (COMP). 
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4.5. Teacher's Opinions on Student-Teacher ICT Competency Importance 

Table 4 details the descriptive analysis of each variable's mean and standard deviation (S.D.) for the 211 Thai 

teachers' opinions on their student teachers' ICT competency importance. Overall, it was determined that each 

observed variable has a ‘high level’ (3.50 – 4.49) from each of the teaching professionals surveyed. Moreover, we 

find that the 15 observed variables had a mean value range of 4.03 - 4.21. Also, it has been suggested that CFA 

models should have a minimum of three observed variables for each of the latent variables, which was also met in 

this study. Also, Barclay et al. (1995) has determined that standardized loadings should be statistically significant 

(≥.50) and appropriately high which is ideally ≥ .707.  

Furthermore, from the mean and S.D. analysis, we find that the greatest importance was placed on each student 

teacher'sworking knowledge of computer graphic design (D2). This was closely followed by each student 

teacher’s good computer studies project development skills (C6) and good working knowledge of computer 

networks and their connections, data communications, and the Internet (B3). However, the least important aspect 

was each student teacher’s knowledge of computing mathematics (C1). 

Table 4.Descriptive analysis of the variables’ mean and standard deviation (S.D.) 

 

Indicator Mean S.D. 

KNOW 4.17 0.72 

B1 4.15 0.81 

B2 4.19 0.74 

B3 4.16 0.75 

B4 4.17 0.84 

B5 4.17 0.85 

PROG 4.11 0.79 

C1 4.03 0.90 

C2 4.11 0.83 

C3 4.13 0.79 

C4 4.10 0.85 

C5 4.07 0.87 

C6 4.20 0.77 

MEDIA 4.15 0.71 

D1 4.13 0.81 

D2 4.21 0.80 

D3 4.13 0.79 

D4 4.12 0.86 
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Indicator Mean S.D. 

Average 4.14 0.80 

 

 

5. Discussion  

The findings from this study’s 2
nd

 order CFA are consistent with the learning outcomes detailed in 2019 by 

Thailand’s Ministry of Education's announcement on the standard of qualifications for a four-year bachelor's 

degree in education for the ICT student teacher program. In this guide, the MOE details that student teachers in 

ICT programs should know about learning technology, concepts, principles, theories, and be capable of analysing 

and evaluating the knowledge of ICT use in education. Moreover, each student teacher should be able to apply 

this knowledge in designing and managing digitally based learning systems (Fornons et al., 2021).  

The MOE’s guidelines are also consistent with Thailand’s ICT framework (ICT2020), in which Thailand 

envisioned a “Smart Thailand 2020” strategy, with ICT as a key element in improving the Thai economy and life 

quality. In the third iteration, key objectives were stated to entail broadening ICT access through continuous ICT 

infrastructure improvement, increased mobile broadband penetration, and increased Thai citizen digital literacy 

and information literacy (Oranop, 2016). With a change in governments came a change of plans, which today is 

referred to as the Digital Economy Master Plan (DEMP). Under it, there were five main concepts including the 

improvement and expansion of hard, soft, and service infrastructures, promotion and innovation, and finally, Thai 

society and knowledge. 

Support for these digital plans can also be found in the European Framework for the Digital Education Action 

Plan which discusses the need for education and training in support of achieving greater use of innovative 

thinking, digital technology, and digital skills development (European Commission, 2018). Moreover, digital 

competencies are stated as being critical to the safe use of digital technology in a rapidly evolving digital society. 

By so doing, educators and their initial training (preservice and student teachers) are highly relevant for achieving 

the effectiveness of these objectives. 

 
5.1. Programming (PROG) 

These principals and plans were also found to be consistent with the overwhelming importance (1.00) of the 

need for programming (PROG) skills determined by the study’s 211 Thai professional teachers shown in the 

study’s final model (Figure 1). This result is also consistent with Sengsri (2019) who stated that programming is a 

compulsory class at the bachelor's Computer Science degree level in Thailand which offers the opportunity to 

enhance ICT skills and logical thinking and analysis. Programming is also a skill that supports science learning 

which can also be integrated with many other sciences, including mathematics, computing mathematics, computer 

studies, data analysis, and related theory (Siriwat et al., 2017).  

Luadnakhawok et al. (2017)has also suggested that instructors need to adjusttheir roles from teaching to 

designing the learning process, as ICT advances have expanded the reach, awareness, and openness of knowledge 

and the ability to communicate with each other. Moreover, teachers need to learn together with their students and 

paradoxically reflect on the students’ previous learning experiences and new learning experiences based on 

empirical data and data gathered from ICT resources.  

 

5.2. Educational digital media (MEDIA) 

The study next determined that student-teacher knowledge concerning educational digital media was ranked 

second most important by their teachers (0.93). However, studies have shown that many teachers lack the 

motivation to use digital resources in class due to their perceived ineffectiveness or benefit awareness (Groff 

&Mouza, 2008). Therefore, as Matthews (2021) suggests, teachers need to continually develop their digital 

literacy (DL) skills to ensure that students receive the most recent and highest quality education possible. 

In Thailand in many rural schools, resources are lacking including software, computers, and reliable Internet 

connectivity (Federal Communications Commission, 2014; Sinlapasakkhajorn&Unaromlert, 2015).   However, 

even when resources are readily available, benefits from ICT will not come unless the teacher and their students 

understand how to implement it (The Office of Educational Technology, 2017).  

Therefore, as the results from this study show in response to item D2, “I think Computer Science student 

teachers should have a good working knowledge of computer graphic design,” was determined by the Thai ICT 

educators as the most important variable in the study (mean = 4.21, S.D. = 0.80). This is interpreted as suggesting 

that a working, hands-on knowledge of the software is paramount in the perception of a student teacher’s 

classroom competency.  
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5.3. ICT Knowledge (KNOW) 

The study also determined that KNOW was the third most important (0.88) contribution to a Thai student 

teacher’s teaching competency. This is consistent with numerous other studies in which student-teacher 

knowledge of ICT and its use in a classroom was determined to be crucial. Specifically, studies have pointed to 

ICT benefits including longer attention spans, increased learning motivation, greater classroom participation and 

engagement, higher academic achievement, and increased DL (Bester & Brand, 2013; Filer, 2010; Friedman, 

2019; Levy, 2018). 

 

5.4. Student-teacher ICT competency (COMP) 

A student teacher’s ICT competency is a global concern, as in the OECD TALIS 2018 Results (2019) report 

and the Digital Education at School in Europe report (Eurydice, 2019), both studies highlight the crucial role that 

educators must play to ensure the proper use of ICT by students. Therefore, student-teacher training must involve 

learning concerning the appropriate, critical, reflective, and ethical use of ICT. 

In Thailand, Khunsang and Chaisiri (2020) added that teacher competence in ICT education emphasis should 

also be placed on having a role in bringing knowledge and ability to develop learners in achieving effective 

learning, research development, and integrate various sciences for use in creating coursework, teaching activities, 

and evaluation processes.  Finally, ICT teachers should be able to analyse, synthesize, assess knowledge of 

technology, be up-to-date, and be able to apply ICT resources to self-development, learners, and teaching-learning 

management. 

Vangmeejongmee and Naiyapatana (2017) also examined Thai teacher competency problems and stated that 

traditional methods are still quite common in Thai classrooms (chalk and talk), the lack of motivation to teach, 

and the inability of the teacher to keep pace with the change. The authors also added that there were seven 

elements involved in developing ‘teacher competency’. These were student-centered teaching, assessment and 

evaluation skills, the instructor’s ICT digital literacy competency, their professional ethics and morals, teamwork 

abilities and professional learning community competencies, their cross-cultural awareness competency, and 

finally, their coaching and facilitating competency. Finally, Whitty (1996) listed what the author felt constituted 

professional competency in teachers. From the analysis, it was determined that teacher competency was made up 

of the knowledge that a teacher had concerning their teaching discipline, knowledge of their students and the 

methods in which they learn, and their role within their educational system.  

 

6. Conclusion 

The study set out to investigate which factors contributed to a Thai student teacher's competency as viewed 

from the experiences and expertise of their teachers. After an analysis of 214 teaching professionals dispersed 

across four geographical regions in Thailand, the analysis concluded that student-teacher programming skills were 

the most important (1.00). This was followed closely by their educational digital media skills (0.93), and then their 

overall ICT knowledge (0.88). The study also determined that hands-on, working knowledge of multimedia 

applications was judged as the single most important skill that a student-teacher could have. This was closely 

followed by their project development skills and a good understanding of peripheral software management 

software, computer operating systems, and educational application software. Moreover, all elements were found to 

be consistent with the empirical data and demonstrated structural integrity.  

 

7. Suggestions for future research and study limitations 

The authors would like to suggest that further research concerning ICT competency should expand on which 

ICT competency components are important to other undergraduate disciplines across Thailand.  Moreover, it is 

suggested that ICT competency components should be developed and applied as short courses in undergraduate 

studies for Computer Science students across all of Thailand’s Rajabhat Universities (teaching universities) to 

enhance student-teacher performance.  

Limitations to the study come from the focus on ICT/Computer Science instructors. Future studies might 

expand the concept of student-teacher competencies across other academic disciplines with the addition of latent 

variables specific to their field. It would also be interesting to see how the multi-year COVID 19 global pandemic 

has impacted the perceptions of ICT and digital education media teacher competency skills.  
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