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Abstract

:

The advancement of technology has led to a paradigm shift in the educational system, especially in classrooms. Technological tools have been used for language teaching in recent years, and it is proven that the use of technology enhances teaching and learning experiences. However, the researchers lamented the lack of use of technology by pre-service to teach English as a second language (ESL). This study aims to investigate factors that influence pre-service teachers’ intention of using technology for teaching ESL. This research applied the Unified Theory of Acceptance and Use of Technology (UTAUT) with some modifications to the constructs. Using simple random sampling, this study distributed questionnaires to 257 ESL pre-service teachers in Malaysia. Confirmatory factor analysis (CFA) and structural equation modelling (SEM) were used to analyse the data. The findings showed that technological, pedagogical, and content knowledge (TPACK) had a significant positive effect on the intention to incorporate technology in teaching. This study provides knowledge on the factors that influence ESL pre-service teachers’ intention to use technology in the classroom. It is hoped that this study can provide information for teacher training institutions to develop strategies and a new framework to address pre-service teachers’ concerns in technology utilisation for teaching ESL. As a conclusion, further study could be conducted qualitatively to better understand the subject matter.
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1. Introduction


One of the most significant changes in education over the past decades is the integration of technology. The use of technology in education has changed the teaching and learning manner. According to [1], it is important to note that technology has been used in language teaching for decades. Tape recorders, language labs, and videos have been used in classrooms around the world since the 1960s and 1970s [2]. In the 1980s and 1990s, there was a shift in the trend of language teaching, which emphasised the authenticity of materials and meaningful interaction [3]. With that, the integration of technology in classrooms has become increasingly important.



The use of technology in education is undeniably essential. This is because there are still a large number of researchers who believe that technology is a cognitive tool and instructional media, despite debates on the effectiveness of technology [4]. According to [4,5], technology can encourage inquiry, promote communication, construct teaching products, and assist students’ self-expression. With that, it helps students to have a better learning experience. Knowing its importance, the Malaysian education system has also shown a shift. Leading-edge technology is used to transform memory-based schooling culture to informing, thinking, creativity, and caring [6].



A paradigm shift in English lessons in Malaysia has been created by the myriad emergence of technologies. This is because the chalk and talk teaching method is insufficient to teach English effectively [7]. Thus, technology has become a tool to support English language learning. This was proven through a study done by [8] on using the WhatsApp application in English dialogue journals, with the findings of the study revealing that learners have an improvement in their writing and speaking skills, vocabulary, and word choice as a result of the use of WhatsApp. According to [9], English language learners can also improve their English language proficiency through online English language learning websites, computer-assisted language learning programmes, presentation software, electronic dictionaries, chatting and email messaging programmes, listening to CD players, and learning through video clips. On the basis of the findings of past research, researchers found that learners’ standard of English is able to be enhanced through the use of technology in classrooms. Therefore, the utilisation of technology in ESL classrooms has become increasingly important.



Due to the importance of technology in education, English teachers nowadays are required to be techno-savvy as they have to incorporate technology in their English as Second Language (ESL) classrooms. However, in reality, the use of technology is often disregarded in teacher training programmes [1]. Hence, although teachers are aware of the importance of the use of technology, the utilisation of technology has yet to reach expectation [10]. As there is insufficient use of technology among teachers in classrooms, there have been studies performed in the past to find out the factors that affect the utilisation of technology in classrooms. However, most of the past studies focused on foreign context and in-service teachers. Pre-service teachers were often overlooked by most researchers.



Therefore, the purpose of this study was to identify the factors that affect Malaysian pre-service teachers’ use of technology in the ESL classroom. Moreover, this study aimed to find out the most influential factors that affect the use of technology in ESL classrooms among pre-service teachers. This was to gain a better understanding of the teaching and learning situation. A quantitative instrument was employed in this study. Data were gathered through a survey with pre-service teachers regarding the factors that affect the use of technology. An overview is provided on the basis of the general findings of the survey.




2. Literature Review


The presence of technologies in today’s world has expanded dramatically. There is a worldwide expansion of technologies into many aspects of social life, significantly in the last three decades [11]. It is crucial for pre-service teachers and in-service teachers to be technology savvy since the governments in most parts of the world intend to prepare children nowadays for the information age. Therefore, there is technology in education. According to [12], educational technology is creating, using, and managing ICT facilities to promote learning by allowing free access to information. The use of print, film, and internet enable learners to have access to a range of information, and this offers students a wide range of materials for interpretation of language and contexts [13].



The importance of technology in education is further proven by [14], who conducted a study to investigate if Wiki technology helps in enhancing learners writing skills; the results revealed the reading of their peers’ writings helps to boost learners’ mastery of vocabulary, spelling, and sentence structure. Moreover, the use of technology can also improve learners’ reading skills. This is supported by a study conducted by [15] on how the use of technology increases university students’ English reading ability, and the findings revealed that their reading skills have improved through the digital reading web. Other than that, the use of technology can improve learners speaking skills. The findings of a study proved that Skype conference call is a supporting tool that can enhance learners’ English-speaking skills, mainly in the aspects of social interaction, language fluency, and course contents outside the classrooms [16]. Aside from that, incorporating technology in education helps in terms of motivation. Learners are more likely to engage in lessons when there is an integration of technology as an education tool [17,18]. In other words, the use of technology in ESL classrooms benefits learners in learning the English language.



With that, teachers are anticipated to use technology in their lessons. As a result, most of the teacher training programmes have a technology training component [11]. However, most past studies on the level of technology use by pre-service teachers found that pre-service teachers are unlikely to use technology in their lessons [19]. The under-use of technology in lessons among pre-service teachers is the result of ineffective technology teacher training programmes. This is supported by the findings of a study conducted by [20] because the respondents also claimed that teacher education courses have not prepared the teachers for the use of modern technologies, and therefore they proposed that there should be more importance given to the utilisation of technology to enhance language skills. The authors of [21] also shared the same perception as they believe that the under-use of technology in classrooms may be due to the failure to equip pre-service teachers with both technological skills and the technique to incorporate technology in the curriculum, instead of merely technology knowledge. The authors of [22] followed suit, and they proposed the technological, pedagogical, and content knowledge (TCPK), which takes into account how content, pedagogy, and technology dynamically constrain each other, helping teachers to utilise technology in classrooms more effectively. In other words, teachers have to possess content, pedagogy, and technology knowledge to be able to successfully deliver their lessons.



On other hand, there is a claim that those pre-service teachers who utilise technology in their lessons are mostly driven by their self-efficacy [19]. However, the authors of [23] argued that there are other intentions that may urge teachers in the use of technology in classrooms, and therefore they proposed the Unified Theory of Acceptance and Use of Technology (UTAUT) that stated performance expectancy, effort expectancy, and social influence affect behavioural intention to use technology, which the behavioural intention and facilitation conditions determine technology use. Despite that, the findings of a study conducted by [4] discovered that there is a difference between theoretical belief and real-world contexts, because the findings of their study revealed that, in reality, the influential factors that affect teachers’ use of technology in the classroom are adapting the external requests and other expectations; deriving attention; using the basic functions of technology; relieving physical fatigue, class preparation, and management; and using the enhanced functions of technology.



There are many challenges faced by teachers in the use of technology in the classroom, which affects their integration of technology in the classroom [24,25,26]. The abundance of technology, which leads to a hassle in choosing technology to be integrated in lessons, and for being time-consuming, especially in setting up, are reported to be challenges in teachers’ integration of technology in the classroom. This is more apparent among pre-service teachers, as research findings suggest that pre-service teachers are not fully ready for technology integration in education. As a result, most past studies on pre-service teachers’ technology utilisation are to find out how much teacher education programmes prepare teachers in terms of the integration of technology in their teaching [27]. However, there were some studies that focused on whether pre-service teachers are able to apply the skills and knowledge that they have learned from technology training programmes during their college into real teaching [28]. Given the lack of comprehensive study on this matter, it is of great importance to examine the factors that affect technology utilisation of pre-service teachers [29].



A number of challenges faced by pre-service teachers in technology integration have been identified. Limited access of technological devices, inability to apply pedagogical knowledge learned in real life teaching experience, and lack of experience in the use of technological tools are some of the challenges that the pre-service teachers face [30,31]. There is no doubt that these are the factors that lead to the lack of technology integration, but findings of a study conducted by [32] in 2016 highlighted that attitudes and beliefs of pre-service teachers are other barriers that affect their utilisation of technology. In another research work, the findings suggested that performance expectancy, effort expectancy, and social influence were the determinants of pre-service teachers’ intention of using technology [33,34]. In a similar study, the findings showed that performance expectancy, facilitating condition, and attitude significantly influence a teacher’s intention of using technology [35]. Pre-service teachers’ level of technology acceptance also has a significant impact on their integration of technology in the classroom [36]. For this reason, there were many past studies on the factors that influence pre- service teachers’ technology acceptance.



Moreover, in the last decade, technological, pedagogical, and content knowledge (TPACK) is accepted as a framework that is related to teachers’ technology integration in their classrooms [37]. It is a seven-component model that shows the link between technology knowledge (TK), pedagogical knowledge (PK), and content knowledge (CK). In other words, it refers to the pedagogical way of knowing how to teach content with the use of the most appropriate technology [38]. To address some of the common barriers in the integration of technology in classrooms, substantial funds have been allocated for the usage of technology in Malaysian education, including the building of computer labs, supplying of PCs and related peripherals, training of teachers, and development of instructional materials [39]. With that, some teachers do attempt to incorporate technology in their teaching. However, there are some who do not make use of multimedia tools, despite knowing their great capability in providing assistance to enhance teaching [40]. The method and mode to use technology in ESL classrooms are often missing [41].



Although many studies have been conducted to understand pre-service teachers’ technology integration, there are still some obstacles that affect pre-service teachers’ use of technology in the ESL classroom. Therefore, to address the gap, this study intended to identify factors the factors that affect ESL pre-service teachers’ utilisation of technology in classrooms and to determine the extent of its incorporation in Malaysian English language classrooms among pre-service teachers.




3. Methodology


A descriptive survey design was used in this quantitative study. This study was conducted due to the unsatisfactory pre-service teachers’ use of technology in ESL classrooms. Due to this fact, this study intended to explore factors that affect pre-service teachers’ use of technology in Malaysian ESL classrooms.



Convenient sampling was used for this study because it was inexpensive and the respondents were readily available. Prior to that, the researcher communicated with some pre-service teachers (samples) to set a good ground and platform to promote a good rapport and ideal relationship built to gain cooperation and conduct the survey successfully without any obstacles, which is common in the process of collecting raw data. A total number of 100 undergraduate TESL students participated in this study. These 100 samples were randomly chosen, as a large sample ensures validity and reliability of the study. A total of 81% of the participants were females, and 19% were males. The majority of them were at the age of 18 to 21, which accounts for 65%.



The survey method was followed to collect the data on the factors that affect the utilisation of technology in ESL classrooms among pre-service teachers. A questionnaire was designed to gather sufficient information pertaining to the objective of the study. In order to ensure the validity of the questionnaire, we obtained experts’ feedback and conducted face validity and content validity. A pilot test was also conducted to test the reliability of the instrument. The coefficient value for all constructs ranged from 0.795 to 0.858, which was higher than the acceptable limit. The authors of [42] suggested that a value of 0.6 to 0.7 is acceptable, while 0.8 or greater is very ideal. In this study, the coefficient value for performance expectancy was 0.803, the coefficient value for effort expectancy was 0.795, the coefficient value for facilitating condition was 0.858, the coefficient value for deriving attention was 0.813, and the coefficient value for intention was 0.822. All values are well above the recommended value.



Questionnaires were distributed to the respondents for data collection. As it is a web-based survey, the questionnaire was distributed to the respondents through Google Form. This promotes convenience to researchers and respondents as they could answer the questionnaire through their electronic gadgets no matter where they were. There are two sections in the questionnaire, which are demographic factors and the factors that affect pre-service teachers’ use of technology in the ESL classroom. There were 5 demographic questions and 35 questions on factors of utilisation of technology. Pre-service teachers had to rate the items that indicate factors that affect their use of technology in ESL classrooms in the questionnaire on the basis of their level of agreement or disagreement. They were on a five-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). Cronbach alpha was used to determine the reliability of the questionnaire, and it was 0.951. The value indicated a high level of reliability.



In order to answer the research questions, we analysed the gathered data using Structural Equation Modelling Software (SEM). This study used this family of statistical models because it explains the relationship between multiple variables. In order to test the theoretical models, we conducted a two-step procedure that consisted of the measurement model, confirmatory factor analysis (CFA), and structural model. CFA was performed to evaluate the contribution of each item (indicator variable) to the construct (latent variables) being assessed, while the structural model was performed to determine the strength of the hypothesised relationship between the constructs. The following are the hypotheses tested in this study:



Hypothesis 1 (H1).

Performance expectancy has a significant effect on TESL pre-service teachers’ use of technology for teaching ESL.





Hypothesis 2 (H2).

Effort expectancy has a significant effect on TESL pre-service teachers’ use of technology for teaching ESL.





Hypothesis 3 (H3).

Facilitating condition has a significant effect on TESL pre-service teachers’ use of technology for teaching ESL.





Hypothesis 4 (H4).

Technological, pedagogical, and content knowledge (TPACK) has a significant effect on TESL pre-service teachers’ use of technology for teaching ESL.






4. Findings


4.1. Measurement Models


The more efficient and highly suggested method for assessing the measurement model is to combine all latent construct (pooled) in one measurement model. The measurement model is assessed and validated using confirmatory factor analysis (CFA). This method is called pooled CFA. In the pooled CFA, the item deletion process is made for every construct by selecting the items with the lowest factor loading in each construct to be deleted. The CFA results showing fitness indexes and factor loading for every item together with its R2 are presented in Figure 1. Using this method, we computed the correlations between constructs simultaneously.



As shown in Figure 1, certain factor indexes for the pooled constructs did not achieve the required level, which was greater and equal to 0.6. Table 1 presents the summary of the fit statistics for the initial model.



On the basis of the data displayed in Table 1, we found that two of the index categories obtained, which were absolute fit (RMSEA) and parsimonious fit (ChiSq/df), had achieved the required level. However, the model did not fit the incremental index category (CFI) where the index value was 0.813 below the required level. Item with factor loading below 0.60 was identified. Therefore, the item that was below 0.6 was deleted. The fitness indexes were examined every time the new measurement was run after an item is deleted. The fitness indexes were examined every time the new measurement was run until the fitness indexes were achieved. In this procedure, item pe4, ee7, tpack7, tpack8, tpack9, i4, i5, and i6 were found to have low factor loading as compared to the other items. Finally, the new measurement model was run, as shown in Figure 2.



After the CFA procedure, the fitness indexes for the model were assessed on the basis of the results in Table 2.



On the basis of the data displayed in Table 2, we found that all three index categories obtained had achieved the required level. For absolute fit index category, index value for RMSEA was 0.062, which had achieved the required level. For incremental fit index category, the CFI index value was 0.945, which had achieved the required level, as well as the parsimonious fit category, where the index value for ChiSq/df was 1.915 and had also achieved the required level. Hence, the model was judged to have an acceptable fit.




4.2. The Structural Equation Modelling


The constructs were analysed in one full structural model by using structural equation modelling (SEM). In SEM, the multiple relationships among the constructs are analysed simultaneously. The standardised estimate for the model is presented in Figure 3, while the corresponding fitness indexes and assessment are presented in Table 3 and Table 4.



On the basis of the data displayed in Table 3, we found that all three index categories achieved the required level. For absolute fit index category, index value for RMSEA was 0.066, which had achieved the required level. For incremental for fit index category, the CFI index value was 0.938, which had achieved the required level, as well as the parsimonious fit category, where the index value for Chisq/df was 2.030 and had also achieved the required level. Hence, the model was judged to have an acceptable fit.



The output in Figure 3 indicates that Malaysian TESL undergraduates’ use of technology in the ESL classrooms could be measured by using performance expectancy; effort expectancy; social influence; facilitating conditions; technological, pedagogical, and content knowledge (TPACK); and intention. The standardised beta estimates are as shown in Table 4.



As shown in Table 4, the standardised beta estimate for performance expectancy was 0.226, standardised beta estimate for effort expectancy was −0.003, standardised beta estimate for facilitating condition was 0.101, while the standardised beta estimate for TPACK was 0.363. Each path coefficient was also checked to verify whether it was statistically significant or otherwise. Figure 4 displays the path coefficient for the model, while Table 5 presents the regression path coefficient results and its significance.



The results presented in Table 5 indicate that only technological and pedagogical knowledge construct have a significant effect on the Malaysian TESL undergraduates’ use of technology in the ESL classroom. The analysis shows that the path coefficient between technological and pedagogical knowledge and intention is statistically significant with the regression coefficient of 0.372. However, the path coefficient between performance expectancy, effort expectancy, and facilitating condition and intention were not statistically significant with the regression coefficient of 0.174 for performance expectancy, −0.003 for effort expectancy, and 0.094 for facilitating condition. Thus, the followings hypotheses are answered:




	(1)

	
Performance expectancy









Hypothesis 1 (H1).

Performance expectancy has a significant effect on TESL pre-service teachers’ use of technology for teaching ESL.





For hypothesis 1, the study aimed to investigate the effect of performance expectancy on the Malaysian TESL undergraduates’ use of technology in ESL classrooms. Results from SEM of the proposed model revealed that the standardised coefficient for path ‘intention <- performance expectancy’ was 0.226, while the unstandardised coefficient for path ‘intention <-performance expectancy’ was 0.174, indicating that H1 was rejected at the 0.10 level of significance. The findings show that performance expectancy did not have a significant effect on the Malaysian TESL undergraduates’ use of technology for teaching ESL.




	(2)

	
Effort expectancy









Hypothesis 2 (H2).

Effort expectancy has a significant effect on TESL pre-service teachers’ use of technology for teaching ESL.





For hypothesis 2, the study aimed to investigate the effect of effort expectancy on the Malaysian TESL undergraduates’ use of technology in ESL classrooms. Results from SEM of the proposed model revealed that standardised coefficient for path ‘intention <- effort expectancy’ was −0.003, while the unstandardised coefficient for path ‘intention <- effort expectancy’ was −0.003, indicating that the H2 was rejected at the 0.10 level of significance. The findings show that effort expectancy did not have a significant effect on Malaysian TESL undergraduates’ use of technology for teaching ESL.




	(3)

	
Facilitating conditions









Hypothesis 3 (H3).

Facilitating condition has a significant effect on TESL pre-service teachers’ use of technology for teaching ESL.





For hypothesis 3, the study aimed to investigate the effect of facilitating conditions on the Malaysian TESL undergraduates’ use of technology in ESL classrooms. Results from SEM of the proposed model revealed that standardised coefficient for path ‘intention <- facilitating condition’ was 0.101, while the unstandardised coefficient for path ‘intention <- facilitating condition’ was 0.094, indicating that the H3 was rejected at the 0.10 level of significance. The findings showed that the facilitating condition did not have a significant effect on Malaysian TESL undergraduates’ use of technology in ESL classrooms.




	(4)

	
Technological, Pedagogical, and Content Knowledge









Hypothesis 4 (H4).

Technological, pedagogical, and content knowledge (TPACK) has a significant effect on TESL pre-service teachers’ use of technology for teaching ESL.





For hypothesis 4, the study aimed to investigate the effect of technological and pedagogical knowledge on the Malaysian TESL undergraduates’ use of technology in ESL classrooms. Results from SEM of the proposed model revealed that standardised coefficient for path ‘intention <- technological and pedagogical knowledge’ was 0.363, while the unstandardised coefficient for path ‘intention <- technological, pedagogical, and content knowledge’ was 0.094, indicating that the H4 was accepted at the 0.10 level of significance. The findings show that technological and pedagogical knowledge had a significant effect on Malaysian TESL undergraduates’ use of technology for teaching ESL.





5. Discussion


The results by structural equation modelling rejected the research hypothesis for the following factors: performance expectancy, effort expectancy, and facilitating conditions. However, the results of the structural equation modelling accepted one research hypothesis, which was for the factor related to technological, pedagogical, and content knowledge (TPACK). Regression coefficient results indicated that technological, pedagogical, and content knowledge (TPACK) is the only significant predictor of Malaysian pre-service teachers’ intention for using technology in ESL classrooms.



The final model linking the construct, technological, pedagogical, and content knowledge (TPACK) was then verified through the test of the proposed model. Referring to Figure 5, the final model suggests that technological, pedagogical, and content knowledge (TPACK) had a significant effect on Malaysian ESL pre-service teachers’ intention towards the use of technology for teaching ESL.



The results indicate that the proposed conceptual model may not adequately explain and predict Malaysian English as a second language (ESL) pre-service teachers’ intention for using technology in the classroom. This may be due to the inability of the use of the tools at ease, although there is an awareness on the usefulness of the technology as there is a lack of technical support mentioned in the past studies. It is apparent that teachers’ technological, pedagogical, and content knowledge (TPACK) plays an important role in the intention of technology utilisation in the classroom. The results show the lack of competence in pedagogical technological tool application, and insufficient knowledge of digital technology teaching approaches are the challenges in the incorporation of technology and in the redesigning of learning tasks. With that, the utmost important competence that a teacher should have for the utilisation of technology is pedagogical skills [40]. However, the authors of [38] also argue that teachers’ digital literacy skills are important as the use of technology in the classroom is now an essential instead of a choice, especially during this COVID-19 pandemic that has triggered the new educational context of online learning.



Therefore, it is shown that technological, pedagogical, and content knowledge (TPACK) affect teachers’ incorporation of technology in the classroom. For technological, pedagogical, and content knowledge (TPACK), teaching is not to transfer content to anyone, just as learning is not to memorise but to create the possibilities for the production and construction of knowledge. With technological knowledge, one can facilitate pedagogical approaches to support the construction of knowledge, which eventually affects teachers’ intention to use technology in the classroom. On the other hand, performance expectancy, effort expectancy, and facilitating conditions do not significantly influence ESL pre-service teachers’ use of technology in ESL classrooms because most pre-service teachers at university age are known as digital natives, Generation Y (GenY), Net Generation (Net Gen), and Millennials [40]. Thus, they are better teachers in the use of technology. In other words, all they need is the practice ground of incorporating their technological, pedagogical, and content knowledge (TPACK). On the basis of the hypothesis tests and regression analysis, as shown in Figure 6, we found that performance expectancy, effort expectancy, and facilitating condition will not affect ESL pre-service teachers’ use of technology in the classroom, as the only factor that is considered as an important factor impacting ESL pre-service teachers’ intention for using technology in classroom is technological, pedagogical, and content knowledge (TPACK). The significant portion of variance in intention for using technology in ESL classroom is R2 = 0.334.



To conclude, TPACK is important in pre-service teachers’ utilisation of technology in classrooms. Therefore, many teacher preparation programmes emphasise on preparing pre-service teachers to integrate technology with instruction in meaningful ways that support students’ learning on the basis of the TPACK framework. In order to help pre-service teachers to have better understanding of the connections between their content areas, content-specific pedagogies, and technologies, more exemplary TPACK lessons and experiences are needed [43]. It is important to provide more support and monitoring to pre-service teachers in TPACK during their field practices.




6. Conclusions


This study tested a conceptual model by examining the factors affecting Malaysian ESL pre-service teachers’ intention to utilise technology in the classroom through a user acceptance model, which is Unified Theory of Acceptance and Use of Technology (UTAUT) by [24], with some modifications to the model. If teachers fail to accept the learning of technological tools offered to them, then they would not use them to enhance teaching of English language. Thus, this study provides teacher training institutions, especially in producing TESL teachers to make effective fiscal and educational decisions regarding technology usage in the ESL classroom in a globally competitive environment. Although technology usage is capable of offering new pedagogical approach, pre- service teacher’s preferences are not sophisticated. This suggests that providing more technological friendly learning activities and resources could be the first step to incorporate technology in the ESL classroom, but educators need to eventually explore more instructional models that employ unique capabilities of educational technological tools for the purpose of teaching and learning English language. To educate pre-service teachers on benefits of incorporating technology in the classroom, support staff can help them be familiarised with using technological tools to access English language teaching resources, create various learning tasks, and provide recommendations for applications that support English language teaching by using technology. The key is to understand teachers’ needs and factors impacting teachers’ intention for using technology in the classroom. Overall, technological, pedagogical, and content knowledge (TPACK) is the only significant predictor of Malaysian ESL pre-service teachers’ intention for using technology in the ESL classroom. Apparently, the implication on the ESL pre-service teachers is that they need to be trained to use technology more effectively so that different teaching approaches and learning needs could be accommodated effectively.
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Figure 1. The factor loading for all items of the respective constructs. 
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Figure 2. Final measurement model after CFA procedure. 
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Figure 3. The standardised path coefficient for the model. 
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Figure 4. The regression path coefficient for the model. 
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Figure 5. The final model of the study. 
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Figure 6. Factor affecting intention for using technology in the ESL classroom (p < 0.10). 
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Table 1. Summary of fit statistics for initial model.






Table 1. Summary of fit statistics for initial model.





	Name of Index Category
	Name of Index
	Index Value
	Level of Acceptance
	Comments





	Absolute fit
	RMSEA
	0.091
	RMSEA 0.05 to

0.10
	The required level is achieved



	Incremental fit
	CFI
	0.813
	CFI > 0.90
	The required level is not achieved



	Parsimonious fit
	ChiSq/df
	2.960
	ChiSq/df < 3.0
	The required level is achieved
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Table 2. Summary of fit statistics for new measurement model.
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	Name of Index Category
	Name of Index
	Index Value
	Level of Acceptance
	Comments





	Absolute fit
	RMSEA
	0.062
	RMSEA 0.05 to 0.10
	The required level is achieved



	Incremental fit
	CFI
	0.945
	CFI > 0.90
	The required level is achieved



	Parsimonious fit
	ChiSq/df
	1.915
	ChiSq/df < 3.0
	The required level is achieved
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Table 3. The fitness indexes assessment for the structural model in Figure 3.
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	Name of Index Category
	Name of Index
	Index Value
	Level of Acceptance
	Comments





	absolute fit
	RMSEA
	0.066
	RMSEA 0.05 to 0.10 acceptable
	The required level is achieved



	Incremental fit
	CFI
	0.938
	CFI > 0.90
	The required level is achieved



	Parsimonious fit
	ChiSq/df
	2.030
	ChiSq/df < 3.0
	The required level is achieved
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Table 4. The standardised regression weight as shown in Figure 3.
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	Path
	Standardised Beta Estimate





	I <- PE
	0.226



	I <- EE
	−0.003



	I <- FC
	0.101



	I <- TPACK
	0.363










[image: Table] 





Table 5. The regression path coefficient and its significance.






Table 5. The regression path coefficient and its significance.





	
Path

	
Estimate

	
S.E.

	
C.R.

	
p

	
Result






	
I

	
<-

	
PE

	
0.174

	
0.092

	
1.891

	
0.059

	
Not significant




	
I

	
<-

	
EE

	
−0.003

	
0.086

	
−0.029

	
0.976

	
Not significant




	
I

	
<-

	
FC

	
0.094

	
0.088

	
1.062

	
0.288

	
Not significant




	
I

	
<-

	
TPACK

	
0.372

	
0.108

	
3.458

	
<0.01

	
Significant at 0.10
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