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Abstract. The present study ascertained the impact of technology integration in the L2 classroom using the 
Technological Pedagogical Content Knowledge (TPACK) for student teachers and using the implications in 
EFL settings.  In simple words, TPACK means the readiness, both in terms of attitude and knowledge, of 
teachers to use technology in their classrooms. The study used a quasi-experimental approach, blending both 
quantitative and qualitative methods to collect data at state-run universities in India on the population of 
student teachers of English. It may be pointed out here that though English is the language most spoken by 
Indians, it is officially the second or even third language in most state schools. Yet, it is not a ‘foreign language’ 
but one of the official languages in the country. Therefore, the premise that findings in this study can be used 
in EFL settings as in KSA. The data for this study was collected using mixed methods which provides 
definitive and useful results. The TPACK scale results and interviews indicated a major increase in the overall 
TPACK self-efficacy of student teachers of English after participating in CALL. The change was noticeable in 
TPACK's technology-related domains. This study generally demonstrates that TPACK CALL preparation holds 
great promise for students training to be English teachers and the incorporation of CALL into ELTEPs in L2 
and EFL settings is highly recommendable. Also, after engaging in CALL workshops, student teachers' TPACK-
Language self-efficacy increased. It can be suggested on the basis of the findings of this study that while CALL 
integration is paramount in ELTEPs, many student teachers need various hands-on opportunities and a kind 
of internship to promote their self-efficacy with TPACK-English to be in a better position to use technology 
correctly and efficiently inside language teaching. 
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INTRODUCTION  

There is an increasing interest in the integration of technology into teaching. The rapid and irrevocable 
advancements in computer technologies have made it possible for individuals around the globe to 
communicate, bridge cultural gaps, do business, and enjoy learning (Alotumi, 2020; Pegrum, 2014; Al-Ahdal & 
Algasham, 2020). Their position in all areas of knowledge and training programs, particularly in language 
education, have been strongly established (Kessler, 2018). This leads to a test as to how future language 
teachers can prepare themselves in using advanced technologies in their teaching making their teaching 
environment engaging, innovative and most importantly, effective (Kessler & Hubbard, 2017).  

In order to provide necessary intervention to address the issue of technology integration into 
language teaching pedagogy, Misha and Koehler (2006) introduced the Technological Pedagogical Content 
Knowledge (TPACK) which can be adopted by teachers for them to know the necessary technology applicable 
for their teaching process. According to Bostancıoğlu & Handley (2018), TPACK is focused on the theoretical 
foundations which will explain the teachers’ knowledge and skills in integrating the use of technology in 
education. 

Shulman’s (2016) construct of Pedagogical Content Knowledge (PCK) where TPACK was based, 
explained that it is important for teachers to understand and know the relationships between pedagogy, 
content, and technology so that the effective integration of technology in teaching can be successfully 
achieved (Koehler et al., 2017). The first domain is Content Knowledge (CK) being the body of knowledge 
under the subject matter which the teacher will share with the students. The second domain is the 
Pedagogical Knowledge (PK) which focuses on methods in teaching knowledge. The third domain is 
Pedagogical Content Knowledge (PCK) that talks about knowledge in merging content (subject matter) and 
pedagogy (methods of teaching) in order to advance the teaching practices in content areas. The fourth 
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domain is Technology Knowledge (TK) which includes knowledge on the application of various technologies 
that started from non-technology such as paper and pencil to digital technologies such as computer 
applications, internet, and other interactive means of technological knowledge. Technological Content is the 
fifth domain that deals with technology utilization as a tool in presenting specific content. The sixth domain is 
Technological Pedagogical Knowledge (TPK) which tells about the proper utilization of varying technologies 
in teaching. The last domain is the Technological Pedagogical Content Knowledge (TPACK) which requires a 
teacher to know how to effectively use or integrate technology in teaching a subject matter that will promote 
a student-centered environment. 

The English Language Teacher Education Program (ELTEP), through the adaption of TPACK suggests 
the use of technology related courses such as computer and educational technology course providing the 
student-teachers with technical knowledge of computer software and hardware including the technological-
pedagogical knowledge of using varying technology tools in their teaching. Through the use of Computer-
Assisted Language Learning (CALL), language teachers are targetted to be equipped with the advanced 
technologies considering that the world is now in a digital era. Kessler and Hubbard (2007) averred that 
there is really a need for teachers to become knowledgeable with computer-assisted language learning 
principles and practices in order to be able to adapt it to their own classroom. Rahimi and Pourshahbaz 
(2019), and Son (2018) believed that employing CALL in the classroom cannot be possible if the teacher 
doesn’t have the necessary knowledge and skills in integrating technology in instruction. Hence, the ELTEP 
encourages the integration of CALL across all curriculum (Fathi & Ebadi, 2020; Mei et al., 2017; Murray, 2017; 
Park & Son, 2020). 

The ELTEP is responsible for equipping the EFL teachers with knowledge in TPACK in teaching 
English by integrating Computer-Assisted Language Learning (Baser et al., 2015; Bostancıoğlu & Handley, 
2018; Fathi & Ebadi, 2020; Joo et al., 2018; Pegrum, 2014; Son, 2018; Rahimi & Pourshahbaz, 2019; Tai, 2015; 
Torsani, 2016; Turgut & Boylan, 2017; Kitishat, Omar & Al Momani, 2020; Alfallaj, 2020; Luanganggoon, 
2020; Al-Ahdal, 2020). Based on the definition of Beatty (2010), CALL means learner’s utilization of a 
computer which will boost the learner’s proficiency in the language. With these, the implementation of CALL 
Project is necessary for ELTEP in the different public universities to engage L2 student teachers of English in 
a formal CALL training which will also boost their confidence to teach the language in a technology enriched 
future. 

TPACK Self-Efficacy: The Background  

Bandura (1994) defines perceived self-efficacy as the 'beliefs of a person about their ability to produce 
designated levels of self-efficacy output that influences events that impact their lives". Self-efficacy of 
Teachers refers to the personal convictions of teachers regarding their experience and skills in pedagogy.  
Instructor conduct (Kent & Giles, 2017), the learning habits of student teachers (Koh, 2011), as well as their 
degree of learning anxiety or levels of trust are reliable measures of self-efficacy. TPACK self-efficacy refers to 
the personal opinions of teachers about their ability to successfully incorporate technology in their teaching 
(Baser et al., 2015; Bostancıoğlu & Handley, 2018; Setyowatiati Ciptaningrum, 2017; Tai, 2015; Rahimi & 
Pourshahbaz, 2019). 

Analysis of studies have assessed the value of positive views of TPACK self-efficacy on the success of 
teachers in the integration of technology in their teaching (Joo et al., 2018; Koh & Chai, 2014; Mei et al., 2017; 
Tseng et al., 2019). Studies have further shown that teachers with higher self-efficacy in TPACK Technology 
were more likely to use technology in their preparation (Joo et al., 2018; Kartchava & Chung, 2015; Teo & 
Chung, 2015). 

Evidently, the expectations of student teachers in TPACK competencies are important for their 
potential use of CALL. If a portion of CALL is considered uncomplicated, teachers are more likely to have a 
stronger intent to use it (Ince, 2017; Joo et al., 2018). Conversely, if it is considered that the technology used is 
difficult, they are more likely to show resistance (Akayoğlu, 2017; Mohammadzadeh & Salem, 2018). In this 
regard, Teo et al. (2018) stressed that the use of Web 2.0 technologies is conducive to a strong TPACK for 
purposes of instruction. 

Chambers and Bax (2006), stressing the significance of EFL-TPACK CALL preparation, pointed out 
that the teachers' significant variables that have a negative effect on the normalization of CALL cause the 
absence of adequate instruction. Accordingly, Kessler and Hubbard (2017) indicated that teacher educators 
should have CALL competency first to ensure that CALL normalization can be feasible in teacher education. 
Likewise, Son (2018) stressed that one of the key objectives of language teacher education is to help student 
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teachers improve their skills and abilities in CALL as more and more technology integration is becoming not 
only desirable, but also, a need of the hour.  

To maintain positive expectations of their self-efficacy with TPACK and thus improve their use of 
technology, student appropriate CALL training should be given for teachers to improve their self-efficacy with 
CALL (Ersanli, 2016; Fathi & Ebadi, 2020). In addition, teacher educators can use CALL regularly in their 
classrooms so that student teachers can be exposed to different CALL integration interactions (Kessler & 
Hubbard, 2017; Mei et al., 2017; Park & Son, 2017; 2020; Son, 2018). It is extremely significant, according to 
Kessler (2018), that formal teacher education involve proper means to provide future educators with the 
opportunity to use technology and to objectively improve their mindset towards use of technology for 
teaching and learning. 

It has also been documented that the attitudes of teachers not only influence their personal choices 
and interactions with technology but also of their students (Admiraal et al., 2016; Hlas, 2017). And, as 
technology continues to evolve, student teachers, particularly in a technology-based setting, are rapidly 
making some applications redundant and thus outdated.  

Previous Studies on TPACK Self-Efficacy in ELTEPs 

Given the fact that English is used for official, commercial and personal purposes by a predominantly large 
number of Indians, some claiming it as their first, second or third language, it is certainly not a native tongue 
for them. Moreover, with learners getting introduced to the language even as they move from primary to 
middle school, their language exposure is almost at par with that of EFL learners in KSA. On the definitions 
and distinction between ESL and EFL, Omidvar & Ravindranath (2017) have succinctly drawn the line by 
stating that in an EFL setting the language proficiency of the general population in English is much lower than 
that found in case of ESL. At the same time, studies in ESL are scarcer than studies in EFL settings. Even so, 
with new training needs brought about by recent global developments in the wake of the pandemic, schools 
incorporating smart boards and teacher consoles to remain tech savvy, and the administration favoring 
technology integration into educational curricula, teacher training needs too have undergone change. 
Moreover, it must be remembered that student teachers are the products of the current knowledge era and 
they are as much inseparable from their smart devices as their counterparts in other vocations. Hence the 
need for assessment of their TPACK competencies. These studies are almost unheard of in the L2 setting of 
India, which leads the current study to draw from EFL studies using TPACK.  

While there are several studies focusing on the incorporation of TPACK in general teacher education, 
a few recent studies have been published. The effect of CALL integration on the perceived TPACK self-efficacy 
of EFL student teachers (CALL) has been investigated. For example, Akayoğlu (2017) looked into Turkish 
perspectives of EFL student teachers on a CALL course. He used the approach of content analysis to evaluate 
students' reflection on 14-week-CALL course blog entries. He found tha, after taking the CALL course, the 
anxiety of the participants and the standard of CALL had altered and they felt more positive about CALL 
instruments. Additionally, the participants mentioned that the CALL course should have been offered at an 
earlier grade of the undergraduate program. Ersanli (2016) examined the influence of a five-week workshop 
on the TPACK of EFL student teachers. A TPACK survey and journal entries were used to collect data from 59 
Turkish state university ELTEP student teachers. The results of this study showed a statistically important 
change by using descriptive and inferential statistics. The study concluded that student teachers were 
positively disposed in the production and adaptation of language learning and teaching material and concrete 
targets using technology. In another study, Işler and Yıldırım (2018) analyzed the opinions of Turkish EFL 
student teachers regarding their TPACK competencies. The variables affecting the TPACK attitudes of student 
teachers and their interests in technology were also investigated as an integration to instruction at EFL. A 
TPACK questionnaire and interviews were used to gather data from 94 student teachers at ELTEP, a Turkish 
public university. Their results showed that participants had a satisfactory level of TPACK skills using 
descriptive statistics and content analysis. In addition, personal interest, experience, expertise, and access 
were found to influence factors associated with the creation of TPACK by student teachers. Joo et al. (2018) 
examined the expectations of EFL student teachers to explore structural relationships between TPACK, self-
efficacy of teachers, perceived ease of use, perceived utility, and their intentions to use technology for 
purposes of guidance. A questionnaire was used to collect data from 300 student teachers at three Korean 
universities' colleges of education. Using the methodology of structural equation modeling, their results 
showed that the TPACK of student teachers influenced their perceived ease of use and perceived usefulness 
positively. A questionnaire was used to collect data from 300 student teachers at three Korean universities' 
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colleges of education. Using the methodology of structural equation modeling, their results showed that the 
TPACK of student teachers influenced their perceived ease of use and perceived usefulness positively. Le and 
Song (2018) investigated the impact of a CALL course on the TPACK level of Vietnamese EFL student teachers 
and explored their attitudes to technology incorporation in language teaching. To gather data from a 
purposeful sample of 42 EFL student teachers, they used pre-and post-surveys and semi-structured 
interviews. The results of their surveys showed that while there was a relative rise in the TK, TPK, TPACK of 
student teachers, this increase was not a substantial change in the TPACK of student teachers. Participants 
with more teaching experience were also found to feel more secure in their incorporation of TPACK into 
language instruction. In addition, educational policy, services, and their teaching philosophy were informed 
by the attitudes of the participants towards CALL integration. During their teaching practice at ELTEP in 
Indonesia, Prasojo et al. (2018) analyzed the impressions of ICT integration by EFL student teachers. They 
used qualitative analysis with a case study technique focusing on video-based research. Observations and 
focus group discussions for a study of 60 EFL student teachers to gather data. Their findings showed that 
while participants had good level and experience of ICT competency and represented positive expectations of 
ICT benefits for EFL instruction, due to school circumstances, they did not use ICT in their teaching practices. 
The effect of background on the TPACK enactment of six EFL student teachers in Taiwan was explored by 
Tseng et al. (2019). They also aimed at explaining how, over the course of 14 weeks, student teachers 
considered contextual factors in applying web conference technology to EFL learning and teaching. 
Quantitative content analysis of coded post-teaching conversations and qualitative interview analysis were 
used by them. The results of their analysis showed that although the discussions of the participants were 
oriented towards PCK, their discussions were not especially correlated with TPK as compared to TK. In 
addition, their results showed that the two prominent contextual factors affecting the web-conferencing 
teaching of student teachers were quality technological problems and the doubts of teachers regarding their 
students' prior knowledge. 

Statement of the Problem 

ELTEPs (English Language Teachers Education Programmes) in India do not have a structured CALL course 
as part of their curriculum. Instead student teachers have two classes related to technology: a computer 
course and a course in educational technology. These courses are general and have little relevance to specific 
language teaching and may therefore not be necessary to improve their TPACK effectiveness as also noted for 
similar courses in other studies for EFL student teachers (El Shaban & Egbert, 2018; Kessler & Hubbard, 
2017; Schmid, 2017; Son, 2018). Since recent studies have yielded mixed results on the effect of CALL-
oriented training on the self-efficacy of TPACK student teachers (Le & Song, 2018; Tai, 2015), and since 
student perceptions are dynamic and influenced by the rate of change in self-efficacy of technology (Lai et al., 
2014; Lee et al., 2011), this study investigated the perceptions of Indian  prospective English teachers for 
their TPACK self-efficacy before and after the specialized training offered by CALL. 

Purpose of the Study 

The present study aims to investigate the impact of CALL on the effectiveness of Indian English langauge 
student teachers using the EFLL.  The study uses a slightly modified version of the TPACK Self-Assessment 
Survey known as TPACK-EFL by Baser et al (2015). In line, the study explicitly focuses on the following 
research questions for this purpose: 

1. What are the TPACK self-efficacy expectations of Indian English language student teachers before 
they received CALL training?  

2. What are the impressions of the Indian English language student teachers of their post-CALL TPACK 
self-efficacy? 

3. Is there any important difference in the perceived overall self-efficacy of TPACK pre and post CALL?  
4. What are the attributions of Indian student teachers to their increased or decreased expectations of 

self-efficacy in TPACK so far as ELT is concerned? 

Research Hypothesis 

The following null hypothesis was generated based on the above questions:  
H0: There is no substantial difference between the perceived overall pre and post CALL TPACK self-efficacy of 
English language student teachers in India.  
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METHODOLOGY 

As its participants have not been randomly assigned to the treatment, this descriptive study is of a quasi-
experimental nature. It used a one-group pre-test-post-test model and employed a mixed-method 
methodology, i.e. a mixture of both quantitative and qualitative methods were used to collect data at state-run 
universities in India on the population of student teachers of English.  

Design of the Study 

A one-group pre-test-post-test design was implemented in the present research. Based on participants' self-
reporting of their TPACK self-efficacy pre- and post-CALL, it employed a mixed-method approach in data 
collection. 

Participants 

Four hundred student teachers of English across three ELTEPs in India’s capital New Delhi were included in 
the target population of this report. Since CALL was introduced in these institutions during the running 
academic session 2019-2020. Via systematic sampling process, one hundred participants from each institute 
were selected by selecting every second name from the teachers’ roster. This yielded  400 homogeneous 
student teachers among the participants of the true representative sample (N = 400). They responded to the 
same pre- and post-CALL questionnaire. Their mean age, ranging from 23 to 29, was 24. Sixty-five percent 
were women among the participants. 

For qualitative results, based on their willingness to participate in semi-structured interviews, four 
male student teachers and four female student teachers were selected from those who replied to the 
questionnaire in each ELTEP. During the interviews, thirty-two student teachers were asked the same set of 
questions, with no space for further clarity on the spot questions. 

CALL Workshops 

The goal of this workshop was to familiarize participating student teachers with some of CALL's latest 
concepts and skills. For each institution in the study, five intensive English TPACK CALL workshops were 
organized (see Appendix A for the outline of CALL workshops). The student teachers were given the same 
CALL workshops by the same CALL trainer in each ELTEP (the researcher). Every workshop lasted 4 hours 
(with a 30-minute break) and followed the steps suggested in the model of TPACK-in-Action (Tai, 2013): (1) 
modeling; (2) analysis; (3) demonstration; (4) application; and (5) reflection (see Figure 2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. TPACK-in-action model adapted from Tai (2013). 

Instruments 

To gather data from the participants, two instruments were used: (1) a survey and (b) an interview. Two 
parts of the survey were (see Appendix B). The first one covered the demographic details of student teachers, 
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including age, gender, and willingness to participate in a CALL interview. The second portion was a 
questionnaire adapted from the TPACK-EFL self-assessment developed by Baser et al (2015). 

Seven subscales corresponding to TPACK's aforementioned components were included in the 
TPACK- questionnaire. It included 39 items (statements) of the Likert-type, ranging from strongly disagree = 
1, to disagree = 2, don't know = 3, to agree = 4, to strongly agree = 5. Items 1-9 assessed the perceived TK self-
efficacy of student teachers. Their perceived CK self-efficacy was measured by items 10-14. It was assessed 
using items 15- 20 with regard to their perceived PK self-efficacy. They were designed to assess the PCK self-
efficacy of student teachers with respect to items 21-25, while items 26-28 evaluated their TCK self-efficacy. 
With reference to items 29-35, they were structured to measure the perceived TPK self-efficacy of student 
teachers. The last four items (items 36-39) looked at their self-efficacy with TPACK. The seven TPACK 
domains in the instrument acquired high internal reliability in terms of reliability (Cronbach's > .80) (Baser et 
al., 2015). Their perceptions of each subscale were assessed with a variety of possible mean scores (between 
1 and 5) to determine the perceived self-efficacy of participants, with higher scores suggesting a higher 
degree of self-efficacy. 

A semi-structured interview form was designed for the interviews, based on the expectations of 
student teachers of English about their TPACK self-efficacy (see Appendix C). The purpose of the interview 
was to substantiate the information collected by the TPACK-EFL survey. It also aimed to get the participants 
to share their views on CALL and their TPACK self-efficacy shift attributions. 

This instrument was validated by experts and EFL student teacher feedback, and then by exploratory 
factor research, regarding the face validity and material validity of the TPACK-EFL survey (Baser et al., 2015). 
It was given to a panel of three professors of applied linguistics at a government University to analyze the 
validity of the items for the interview question type. Before carrying out the analysis, their informative input 
was used to delete, incorporate, and change the interview instrument items. 

Cronbach's coefficient alpha value for all the items in the modified TPACK-EFL analysis ranged from 
.81 to .92 in terms of reliability (Baser et al., 2015), suggesting that the items were of high reliability (Cohen et 
al., 2018). Cronbach's alpha values for the TPACK-EFL survey subscales were .89 for TK (extremely reliable), 
.88 for CK (highly reliable), .92 for PK (very highly reliable), .91 for PCK (very highly reliable), .81 for TCK 
(highly reliable), .91 for TPK (very highly reliable), and .86 for TPACK (very highly reliable), according to 
Baser et al. (2015). (highly reliable). 

Procedures of Data Collection 

The researcher travelled to the selected institutions after seeking formal permissions form the concerned 
Heads of English Departments (HoEDs). The first week was spent conducting the CALL workshops in the 
institutions. The attendees of these workshops were also the respondents for the questionnaire. The 
researcher himself conducted both questionnaires with the assistance of HoEDs and timed them similarly (60 
minutes). Therefore, the return rate and valid response rate were 94-97 percent for both questionnaires, 
suggesting a strong valid response rate (see Table D for each university response rate). 

Those who indicated their willingness to participate in a CALL interview were allocated numbers 
after administering the post-CALL modified TPACK-EFL survey in each ELTEP and classified as per gender 
(male/female). Four male and four females were finally interviewed from each institute with each interview 
lasting 15-20 minutes and conducted in English. All interviews were electronically recorded on a smartphone 
after obtaining formal consent of the participants.  

Data Analysis Procedure 

Questionnaire information was analyzed using both descriptive and inferential statistics (see Table E). In 
order to define and summarize the data obtained from the study sample, descriptive statistics (mean and 
standard deviation) were used, while inferential statistics (paired-sample t test and effect size) were used to 
make inferences about the population parameters using the sample data statistics (Cohen et al., 2018). 

Since their perceived TPACK self-efficacy was tested twice by the modified TPACK-EFL pre- and post-
CALL questionnaire in the same group, the research technique used was a paired-sample t-test (Cohen et al., 
2018). The paired-sample t-test examines whether the group's score distribution is significantly different. It 
relies on four key assumptions about the scores obtained (Cohen et al., 2018). The first assumption is the 
interval or ratio of the scores. The findings obtained in this analysis are obviously intervals. The second 
premise is that the scores are derived from mutually independent observations. In this analysis, during two 
separate sessions, pre- and post-CALL, the scores were obtained from the same group using the same 
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instrument. The third premise is that such ratings are usually assigned. To examine whether the scores are 
roughly normally distributed, the Shapiro-Wilk Test was used. It showed that the paired sample scores do not 
vary significantly from a normal distribution-the Sig.  value of the score difference between pre- and post-
CALL was greater than .055 on the exam (see Figure F1). The fourth premise is that no outliers should be 
contained in the scores. A sample scores boxplot visually showed that the study scores are without outliers 
(see Figure F2). 

For the paired design suggested by Cumming, the effect size, defined as an estimation of effect 
magnitude in the population, was calculated in line with "Formula 11.10" (2012, p. 291). According to Cohen's 
(1992) suggested guidance, the outcome of the effect size equation, stated at the significance level of 0.05, 
was interpreted in such a way that r= .10 is small effect size, r= .30 is medium effect size, r= .50 is big effect 
size.  

According to the suggested guidelines for the coding process, Creswell and Creswell (2018) analyzed 
the qualitative data collected through the interviews. Correspondingly, for the 32 interviewees, all recorded 
interviews were simply transcribed, using anonyms. Next, an in-depth reading of all the transcripts was 
completed in order to assort the answers in the light of questions from the report. Then, codes were 
analytically evolved using repeated words, phrases, patterns, and notions within each category. Those codes 
were subsequently identified into coding groups, with related codes being translated into wider categorical 
themes. 
Both quantitative data analyses were performed to evaluate the relationships between the independent 
variable and the dependent variables using the Statistical Package for Social Sciences (SPSS) version 20. An 
alpha level of 0.05 has been used by convention as the standard for statistical significance. The data from the 
interview was analyzed using MAXQDA (v. 11), a software framework for qualitative data analysis. 

FINDINGS 

Findings from the Survey 

In order to answer the first and second research questions, answering the expectations of student teachers of 
their modified TPACK pre and post CALL self-efficacy, descriptive statistics were employed to show the mean 
and standard deviation of the responses of the participants to the two questionnaires. The mean and standard 
deviations for the pre- and post-CALL TPACK and TPACK-EFL domains are recorded in Table 1, while the 
score category breakdown used in the mean level interpretation is provided in Table 2. 

As shown in Table 1, the perceived overall pre-CALL modified TPACK self-efficacy level of the 
respondents was moderate with an overall mean score of 3.37 (SD = 0.83), while their perceived overall post-
CALL modified TPACK self-efficacy level was high with an overall mean score of 3.95 (SD = 0.59). This result 
indicates a large rise in student teachers' modified TPACK level of self-efficacy after engaging in CALL. In the 
technology-related sector, such an increase was evident. The domains of TPACK are TK (pre-CALL M = 3.23, 
SD = 0.85; post-CALL M = 3.73, SD = 0.52), TCK (pre-CALL M = 3.07, SD = 0.90; post-CALL M = 3.84, SD = 0.76), 
TPK (pre-CALL M = 2.85, SD = 0.87; post-CALL M = 4.01, SD = 0.56) and TPACK (pre-CALL M = 2.83, SD = 0.86; 
post-CALL M = 4.23, SD = 0.68). 

Table 1.   Community means and standard deviations for modified TPACK-EFL scale score 
comparisons 
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Note: TK= Technical Knowledge, CK= Content Knowledge, PK= Pedagogical Knowledge, PCK= Pedagogical 
Content Knowledge, TCK= Technological Content Knowledge, TPK= Pedagogical Technological Knowledge, 
TPACK= Pedagogical Technological Content Knowledge 

Table 2. Mean score category breakdown 

 
 
 
 
 
 
 
 
 
 
 

 In order to address the third research question concerning the effect of CALL on the interpretation of 
modified TPACK self-efficacy by student teachers of English, the paired-samples t-test was performed on the 
overall impressions of the pre- and post-CALL TPACK-EFL questionnaire by the participants. The result of the 
t-test and effect size indicates that the difference in the perceived total self-efficacy of student teachers on the 
pre- and post-CALL modified TPACK-EFL questionnaire was statistically important, t = 22,680, p < .001, r = 
.411. (see Tables 3 & 4). The null hypothesis will accordingly be dismissed. This means that CALL could have 
helped student teachers tremendously to increase their TPACK efficacy level for English language instruction. 
In addition, the findings of the t-test showed that the difference obtained in the perceived self-efficacy of 
student teachers on the modified TPACK-EFL subscales was statistically important only in the TPACK 
technology-related domains, namely TK, TCK, TPK, and TPACK (see Figure F3). 

Table 3. Significant difference between the pre- and post-CALL perceived general TPACK self-efficacy 
of student teachers 

 

Table 4. Effect size on student teachers perceived overall TPACK self-efficacy 
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Findings from Interviews 

Regarding the fourth research question, there were seven emerging themes for student teachers’ TPACK self-
efficacy change: Positive CALL impact, CALL integration models, exposure to various pedagogy-oriented 
technology tools, hands-on experience with content fine-tuning technology tools, technology knowledge 
enhancement, inconsistency of ELTEP technology courses with students’ needs, and ELTEP’s limited CALL 
use (see Table 5). 
 The first theme, CALL positive effect, represents the satisfaction of student teachers with CALL. 
Nearly 91 percent of the participants shared optimistic CALL impressions. Participants were engaged in CALL 
sessions fraught with up-to-date expertise and skills during the workshops. Such exposure to the new CALL 
seemed to have a positive effect on the overall impressions of CALL by participants with regard to their 
confidence and competence in TPACK. 
 The second, third, fourth, and fifth themes discuss the improvement in self-efficacy of student 
teachers with reference to TPACK, TPK, TCK, and TK, respectively, supporting the results of the TPACK-EFL 
study. The second theme, models of CALL integration, refers to the TPACK benefit of student teachers by 
modeling CALL use. Around 88 percent of respondents said the models presented in CALL workshops helped 
them boost their self-efficacy with TPACK. The third theme, exposure to different pedagogy-oriented 
technology tools, is defined as the TPK benefit of student teachers by exposure to various technology tools for 
educational purposes. Slightly more than 81% of the participants thought that their TPK had been 
strengthened by the variety of educational technology resources offered in CALL. The fourth subject, hands-
on experience with fine-tuning content technology tools, describes the TCK benefit of student teachers by 
experiencing CALL tools for manipulating content for ELT. Seventy-five percent of respondents identified that 
trying CALL content manipulation technology techniques led to improving their TCK. The fifth theme, 
enhancement of technology skills, denotes the TK benefit of student teachers by learning new concepts and 
applications of technology. Nearly 72% of the participants interpreted their increased self-efficacy of TK as by 
learning new technical concepts and skills in CALL, the effects of their experience are learned. 
 Further, the sixth and seventh themes provide insights into the incorporation of technology courses 
and CALL in ELTEPs. The sixth theme, the inconsistency between ELTEP technology courses and the needs of 
students, represents the frustration of student teachers with ELTEP technology courses. Approximately 66% 
of the respondents expressed their concern that in order to prepare them to incorporate CALL into their 
future EL classes, the technology courses offered in their ELTEPs are not enough. Finally, the seventh theme, 
the restricted CALL usage of ELTEP, stands for the inadequate exposure of student teachers to CALL in ELTEP. 
Slightly more than 59% of participants reported that the use of CALL by their teacher educators is restricted 
to simple computer software and applications such as presentation using MS PowerPoint and internet 
browser to access genuine and non-authentic language content. 
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Table 5. Attribution to student teachers’ TPACK self-efficacy change 
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DISCUSSION 

Impact of CALL 

The first research question of the present study was, "What are the perceptions of the Indian  student 
teachers of English of their TPACK self-efficacy pre-CALL with reference to CK, PK, PCK, TK, TCK, TPK, and 
TPACK TPACK domains?" Student teachers had a self-reported moderate level of pre-CALL TPACK self-
efficacy in all TPACK domains based on the quantitative data findings, except for PCK, which was viewed as a 
high level. This result indicates that ELTEPs is typical and adapted to the PCK of Shulman (2016).  
The second research question was, "What are the perceptions of the Indian student teachers of their post-
CALL TPACK self-efficacy regarding the TPACK domains of CK, PK, PCK, TK, TCK, TPK, and TPACK?" "Student 
teachers report a high-to-very-high degree of post-CALL TPACK self-efficacy in all TPACK's technology-
related domains, according to quantitative findings. This finding was supported by the results of the 
interview repeated by the student in relation to the technology-related domains of TPACK, teachers' self-
efficacy shifts. This finding emphasizes that while CALL was short-term, it allows student teachers to increase 
their knowledge and skills in the integration of advanced technology in ELTEPS.  
The third research question was, "Is there any significant difference in the perceived overall TPACK self-
efficacy pre-and post-CALL of Indian  student teachers of English?" "The related result showed that the null 
hypothesis proposed was dismissed. In other words, there is a major difference in the perceived overall 
TPACK pre- and post-CALL self-efficacy of student teachers of English. Only in the technology-related 
domains of TPACK, namely TK, TCK, TPK and TPACK, was such a statistically significant difference evident. 
Such a finding was substantiated by expressed satisfaction and the perceived positive impact of CALL, 
expressed by most of the interviewees, especially on TPACK's technology-related domains. This result 
indicates that CALL has a positive impact on the TPACK self-efficacy of student teachers. In this regard, the 
results showed that while most student teachers had a moderate level of perceived pre-CALL overall self-
efficacy of TPACK, after taking part in CALL, they represented a significantly high perceived overall self-
efficacy of TPACK. In the technology-related domains of TPACK, namely TK, TCK, TPK, and TPACK, such an 
improvement was important. In the realm of EFL, these results are in line with Ersanli (2016), Joo et al. 
(2018), and Tseng et al. (2019), that in the growth of their EFL-TPACK skills, CALL training had a positive 
effect on EFL student teachers. 

Attributions of Increased TPACK Self-Efficacy 

The fourth research question was, "What are the attributions of Indian English language student teachers to 
their increased or decreased perceptions of self-efficacy with TPACK?" "The related qualitative findings 
indicated that student teachers perceived that it was not gratifying for the technology courses offered in their 
ELTEPs and the exposure to CALL instruments to make them feel ready to use CALL. CALL has helped student 
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teachers to foster their understanding in this respect. Similar results have been reported in EFL by Akayoğlu 
(2017), Hlas (2017), Ince (2017), Jeong (2017), Kwangsawad (2016), Mei et al. (2017), Tai (2015), and 
Turgut and Boylan (2017) that proper CALL training is important to help EFL teachers establish positive 
beliefs about their self-efficacy in TPACK because they need to feel relaxed and competent in using CALL. 

Implications and Recommendations 

The results of this study suggest an urgent need for student teachers whether in ESL or EFL settings to 
increase understanding and further TPACK effectiveness so that they are competently encouraged to use 
CALL and its instruments, which are impressively smarter on the day. Not only by up-to-date CALL 
workshops but also through getting as part of ELTEP a CALL-dedicated course by day. In reality, the 
effectiveness of TPACK has influenced the intention of student teachers to adopt and use CALL for future EFL 
instruction (Alşler & Yıldırım, 2018; Joo et al., 2018; Mei et al., 2017; Rahimi & Pourshahbaz, 2019). If CALL is 
expected to be adopted and used by these student teachers in their vocation, ELTEP policymakers should take 
serious action to educate and raise awareness of CALL among non-native English language student teachers 
pedagogically, and not just educate them about technology, it is also strongly recommended that a CALL 
course be implemented into the ELTEP apprenticeship. 
 In addition, teacher educators are models for their students, and their systematic use of 
numerous ELTEP CALL resources offers excellent visibility and measurable experience. In this way, they 
contribute positively to improving the self-efficacy of TPACK for their students (Admiraal et al., 2016; El 
Shaban & Egbert, 2018; Hlas, 2017; Tseng et al., 2019). Teacher educators should therefore use various CALL 
instruments in their classes to allow student teachers to observe the use of CALL. 

CONCLUSION 

The aim of this research was to explore the effects of CALL on the self-efficacy of the TPACK of _Indian  
student teachers of English. The modified TPACK-EFL scale results and interviews indicated a major increase 
in the overall TPACK self-efficacy of student teachers of English after participating in CALL. The change was 
noticeable in TPACK's technology-related domains (i.e., TK, TCK, TPK, and TPACK). This study generally 
demonstrates that TPACK CALL preparation holds great promise for student teachers of English in both ESL 
and EFL settings and the incorporation of CALL into ELTEPs is highly recommendable. Also, after engaging in 
CALL workshops, student teachers' TPACK self-efficacy increased. It can be suggested on the basis of the 
findings of this study that while CALL integration is paramount in ELTEPs, student teachers of English need 
various hands-on opportunities and a kind of internship to promote their self-efficacy with TPACK to be in a 
better position to use technology correctly and efficiently to the benefit of their learners. 

Study Limitations and Suggestions for Further Research 

There were two drawbacks to this report. First, depending on participants' self-reporting of their TPACK self-
efficacy pre- and post-CALL, it employed a one-group pre-test-post-test configuration. It will help to 
determine the general results from this research by replicating this study using a pre-test-post-test control 
and experimental group configuration. Second, in the ELTEPs of India, it was restricted to student teachers. If 
this research had targeted teacher educators at the same ELTEPs, the results would have been distinct. A 
related research on the perceptions of TPACK self-efficacy of teacher educators is also suggested for further 
review. 
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