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The rapid shift to online education has made Technological Pedagogical 

Content Knowledge (TPACK) a crucial competency for English as a 

Foreign Language (EFL) teachers. However, existing research has 

primarily focused on technical and institutional factors, leaving a 

significant gap in understanding the role of teachers’ internal 

psychological and cognitive attributes. As such, the current study 

examined how EFL teachers’ immunity and metacognition impact their 

TPACK in online education. Using a quantitative, correlational survey 

design, we collected data from 112 Iranian EFL teachers through validated 

questionnaires measuring immunity, metacognition, and TPACK. To 

analyze the data, we employed partial least squares (PLS) structural 

equation modeling (SEM) to test the hypothesized relationships. The 

results confirmed that both immunity and metacognition significantly 

predicted TPACK. These findings highlight the importance of teacher 

immunity and metacognitive strategies in online environments. This 

suggests that teacher training programs should incorporate the 

development of these psychological and cognitive skills to enhance 

TPACK competencies, particularly in online and hybrid learning settings. 
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Introduction 

With advancements in technology, both students and educators are increasingly focused on 

cultivating lifelong learning skills for effective training (Şen & Yildiz Durak, 2022; Stanca & 

Felea, 2014). As a result, EFL teachers must stay up to date with technological advances to 

create an effective technology-enhanced learning environment (Raygan & Moradkhani, 2020). 

However, technology alone is insufficient for EFL instruction. Educators must employ 

appropriate pedagogical strategies and activities to ensure effective teaching practices (Young, 

2003) and to use suitable technological resources in the language-teaching process (Kessler, 

2018). Additionally, EFL teachers need to develop an understanding of their affective and 

cognitive processes in order to improve their practices and student learning. Recognizing the 

impact of emotions and thought patterns on classroom events can improve teaching practices 

and learners’ learning outcomes (Shi, 2021).  

Despite growing recognition of TPACK’s value in EFL contexts, relatively little research 

has examined individual differences that contribute to teachers’ ability to integrate technology 

into language teaching (Bozkurt & Sharma, 2020; Tseng et al., 2018). While institutional 

support and training as purely technical aids are important, it is clear that psychological and 

cognitive influences, such as teachers’ immunity and metacognitive awareness, are crucial in 

shaping TPACK development but have been relatively ignored. This study addresses this gap 

by examining these two key constructs: teacher immunity, a psychological defense system 

governing resilience to professional challenges (Hiver, 2017), and metacognitive awareness, 

the capacity to plan, monitor, and reflect on one’s teaching practices (Flavell, 1979; Schraw et 

al., 2006). Furthermore, evidence of metacognitive awareness has been associated with self-

regulation as a significant element of online learning (Schraw et al., 2006). As such, these two 

constructs seem clearly aligned with TPACK: teachers perceived as having productive 

immunity were more involved in investigating ways to innovate technology integration, while 

their colleagues who demonstrated maladaptive immunity did little to change. 

Nevertheless, no empirical examination has examined how immunity and metacognitive 

awareness interact to affect EFL teachers’ TPACK in online learning. To bridge this gap, the 

present study sought to measure how much variance in TPACK can be predicted by EFL 

teachers’ immunity and metacognition. As such, it contributes to theoretical knowledge of the 

psychological and cognitive foundations of TPACK while also providing insights and 

implications for teacher training in technology-enhanced language teaching. Accordingly, the 

following research questions and hypotheses were proposed: 

• Does EFL teachers’ immunity have a significant effect on the TPACK? 

• Does EFL teachers’ metacognition have a significant effect on the TPACK? 

• H1. EFL Teachers’ immunity has a significant effect on the TPACK. 

• H2. EFL Teachers’ metacognition has a significant effect on the TPACK.   
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Literature review  

TPACK 

Mishra and Koehler (2006) suggest that TPACK encompasses teachers’ knowledge and their 

application of technology, pedagogy, and content; it focuses on using technology to enhance 

the teaching process. It serves as a framework for teacher development and technology 

education, as the TPACK model helps educators implement practical approaches in their 

technology-based teaching. TPACK is a theoretical framework that extends Shulman’s (1986) 

research on Pedagogical Content Knowledge (PCK). According to Shulman, PCK is 

fundamental to successful teaching because it enables educators to transform academic content 

into engaging, accessible learning experiences for students. Effective teaching empowers 

instructors to adapt and personalize subject matter, sparking curiosity and interest in every 

learner, regardless of their background or learning preferences. TPACK provides a holistic 

approach to effective teaching in the digital era, building on Shulman’s PCK concept and 

incorporating technology in educational practices. 

While pedagogical content knowledge centers on developing an understanding of how 

students grasp specific subjects—their views on the material being taught, prevalent 

misconceptions they may hold, and instructional strategies that can enhance student learning—

TPACK emphasizes the “connections, interactions, affordances, and constraints among content, 

pedagogy, and technology” (Mishra & Koehler, 2006, p. 1025). TPACK highlights teachers’ 

understanding of how technologies, particularly information and communication technology 

(ICT), can be effectively used as teaching tools (Koehler & Mishra, 2006). 

Additionally, Koehler and Mishra (2017) noted that the use of technology in teaching is 

not universally applicable but is influenced by the unique circumstances present in each 

classroom, school, and broader educational setting. They highlighted the importance of teachers 

developing the adaptability to incorporate their understanding of students, the resources within 

the school, and the available technological infrastructure into their teaching methods. In 

response to this aspect of context, they integrated context as a key element of the TPACK 

framework, broadening it beyond the initial seven knowledge domains. This context-aware 

TPACK framework has received widespread recognition, offering a valuable perspective for 

analyzing the contributions of new technologies to education. Furthermore, Koehler and Mishra 

recognized that as technology becomes more embedded and less recognizable within 

educational practices, it increasingly integrates into PCK. The fluid nature of TPACK led them 

to portray it as a ‘sliding framework,’ underscoring its capacity to adjust to changing 

technological environments (Voogt et al., 2018). 

TPACK, as articulated by Mishra and Koehler (2017), provides a robust framework for 

grasping the essential knowledge required for successful technology integration in instructional 

practices. This framework includes technological knowledge (TK) as a crucial aspect of a 

teacher’s professional capabilities (Voogt et al., 2018). Chai et al. (2018) suggested that 

TPACK is a suitable framework for connecting teacher education with educational 
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technology, arguing for its relevance to content-focused science teaching. Lu and Hsu (2019) 

highlighted TPACK’s capacity to provide a comprehensive perspective on the implementation 

of technology in teaching and learning, especially in science education. Additionally, another 

study found that teacher education programs that include TPACK training are more effective at 

equipping pre-service teachers to effectively incorporate technology into their instructional 

methods (Hu & Lin, 2021). 

Immunity 

Beyond technological and pedagogical competencies, recent literature has also emphasized the 

psychological dimensions of effective teaching. Preliminary research investigating methods to 

enhance the psychological well-being and effectiveness of language teachers (Hiver, 2015) has 

introduced a new idea—L2 teacher immunity. Instead of being an inherent, trait-like quality, 

teacher immunity is a context-specific, teaching-related construct that arises dynamically in 

response to challenges particular to classroom practices. Prior findings suggest that L2 teachers 

who are emotionally stable, resilient, open to adaptation, and productive in their teaching 

exhibit this overarching psychological trait that other educators may not have nurtured.  

Teacher immunity is a metaphor drawn from its biological equivalent. It pertains to a form 

of defense or protective mechanism that individuals use to navigate the difficulties and 

challenges in their careers or lives. Just as the body’s immune system combats foreign germs, 

the teacher’s immune system serves as a buffer against stressors and obstacles in language 

teaching (Hiver, 2015). As a recent concept in the field of teacher psychology, ‘language 

teacher immunity’ was introduced by Hiver (2015) in a study aimed at identifying disparities 

between teachers’ professional identity and their motivation. The teacher immunity system 

features productive and maladaptive forms, which “connect individual concerns with broader 

contextual factors” (Hiver and Dörnyei, 2017, p. 407). Hiver and Dörnyei describe immunity 

as a double-edged sword that encompasses both productive and maladaptive facets. These two 

forms focus on how teachers either thrive or struggle when facing challenges within their 

classroom and school environments. The productive aspect provides language teachers with 

motivation, resilience, and enthusiasm to navigate stressful situations, whereas the maladaptive 

aspect can lead them toward negativity and emotional burnout (Hiver & Dörnyei, 2017). 

Teachers with productive immunity can manage stress, cope with failure, and avoid 

burnout by ignoring disruptions. As a result, they find satisfaction in their work, are committed, 

and maintain an optimistic outlook that they can often achieve success in their careers. In 

contrast, teachers exhibiting maladaptive immunity are characterized by their lack of motivation 

and self-efficacy, along with an aversion to change even when it is advantageous. This leads 

such educators to shun innovative and creative teaching methods, develop excessive risk-

avoidant behaviors, adhere to rigid control protocols, and generally display a tendency towards 

passivity and stagnation (Saydam 2019). 

Teacher immunity in language instruction “impacts nearly all aspects of teachers’ 

professional lives” (Hiver 2015, p. 226); therefore, investigating the factors that predict and 
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influence EFL teacher immunity is valuable. Given the limited exploration of the relationship 

between language teacher immunity and the factors that affect it, the researcher considered the 

elements that may enhance teacher immunity. Given the recent nature of the teacher immunity 

concept, there is not a vast amount of literature on the topic. Nevertheless, several recent studies 

have yielded some findings. For example, Rahimpour et al. (2020) conducted research to 

develop a model of personality traits that predict language teacher immunity. This model was 

based on the HEXACO personality framework, which includes honesty–humility, emotionality, 

extraversion, agreeableness, conscientiousness, and openness to experience, with reflective 

teaching as the predictive factor. Rahimpour et al. identified three personality-related variables 

that indirectly impact the immunity of Iranian EFL teachers: agreeableness, extroversion, and 

emotionality. Furthermore, it was noted that job insecurity and reflective teaching have a direct 

and significant effect on teacher immunity. 

In line with the previously mentioned research, Rahmati et al. (2019) examined the 

development of immunity among Iranian in-service English teachers. Through qualitative 

research and semi-structured interviews, they identified that factors such as low self-

confidence, low salaries, insufficient English teaching time, lack of resources, student 

demotivation, parental expectations, and negative views of English were the primary “triggers” 

of language teacher immunity among EFL/ESL Iranian in-service teachers. Furthermore, it was 

found that teachers in these circumstances employed strategies such as thorough preparation, 

building positive relationships with students, enhancing students’ agency, and negotiating with 

parents to manage unforeseen disruptions.  

The concept of teacher immunity is based on self-regulation theories and processes, one of 

its fundamental principles, as well as on Complexity/Dynamic System Theory (CDST). 

Morrison (2002, cited in Li, 2021, p. 5) defines CDST as a “theory of change, evolution, and 

adaptation, which investigates survival through a combination of cooperation and competition.” 

Hiver (2018) notes that teacher immunity represents a self-regulatory process, embodying the 

core “pattern-formation” and “change” dynamics found in CDST. Specifically, as an adaptive 

mechanism, the self-organization process encompasses alterations in a system’s function and 

internal structure in response to disruptive elements to ensure continuity. This process involves 

several developmental phases: triggering, which signifies the loss of equilibrium within the 

system due to experienced adversities, leading to vulnerability; coupling, which refers to the 

rise of positive feedback loops and interactions with other systems to combat challenges 

(Rahmati et al., 2019); realignment, where the system restructures itself to regain stability and 

restore productivity, resulting in the creation of new patterns; and ultimately, stabilization, 

during which the newly established behavioral patterns become integrated into the system and 

solidify (Hiver, 2016; Rahmati et al., 2019). 

Metacognition 

While teacher immunity focuses on adaptive responses to external challenges, another crucial 

aspect of educator development involves internal cognitive processes. Metacognition is a 
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significant concept in contemporary education. The term ‘metacognition’ was first introduced 

by Flavell in 1979. It refers to “cognition about cognition” or “awareness of one’s thinking.” 

Metacognition involves the ability to self-manage one’s learning activities, which includes 

recognizing one’s cognitive strengths and weaknesses (Schraw & Dennison, 1994). It entails 

planning and implementing effective learning strategies, monitoring and assessing one’s 

progress, and adapting one’s methods as necessary (Padmanabha, 2020). Additionally, it 

includes the complex ability to plan, monitor, regulate, and evaluate one’s cognitive functions, 

empowering individuals to effectively navigate and control their learning journeys (Duman & 

Semerci, 2019). 

Although metacognition may seem abstract, it plays a crucial role in our everyday learning 

activities. It encompasses advanced thinking and involves actively managing cognitive 

processes during learning. As such Anderson (2002) describes metacognition as “thinking 

about thinking.” In reality, metacognition helps students become effective learners, and some 

researchers have linked it to intelligence (Borkowski et al., 1987; Sternberg, 1984). While 

learning can occur without metacognition, it is unlikely to be enduring and will eventually 

diminish without reflection. Engaging in metacognitive practices involves strategizing how to 

tackle a specific learning task, monitoring understanding, and evaluating progress as the task is 

completed (Zhang & Zhang, 2018). 

Metacognitive experiences refer to the subjective feelings, thoughts, and sensations that 

emerge during a cognitive task, offering individuals insights into their cognitive processes (Sun 

et al., 2021). These metacognitive experiences appear as conscious cognitive or emotional states 

encompassing both intellectual and affective dimensions that accompany and inform a person’s 

engagement in various cognitive activities (Flavell, 1979). Metacognitive knowledge and 

metacognitive experiences are closely linked, forming partially overlapping sets that enhance 

and complement one another. To successfully foster a metacognitive culture among learners 

and in classroom environments, a holistic approach should include both the acquisition of 

metacognitive knowledge and the development of metacognitive regulation skills (Schraw & 

Dennison, 1994). 

Flavell (1979) identified three types of metacognitive knowledge: 1) knowledge of person 

variables, which pertains to a general understanding of one’s learning processes; 2) knowledge 

of task variables, which involves awareness of the nature of a task and the processing demands 

it imposes on the individual; and 3) knowledge about strategy variables, which encompasses 

both cognitive and metacognitive strategies and also the conditional knowledge regarding when 

and where to apply these strategies. According to Flavell (p. 908), metacognitive experiences 

are “any conscious cognitive or affective experiences that accompany and relate to any 

intellectual endeavor.” 

By investigating metacognitive strategies, numerous educational psychologists have 

gained an understanding of the cognitive mechanisms involved in learning and the distinctions 

between successful and less successful learners (Farahian & Avarzamani, 2018; Vandergrift, 
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2003). The pedagogical ramifications of these strategies for instructional interventions are 

significant. Heightened metacognition empowers one to make informed choices regarding 

his/her learning. Consequently, by engaging in the fundamental steps of planning, monitoring, 

and evaluating, students are motivated to take control of their learning, which is the objective 

of the educational system (Schraw & Dennison, 1994). 

The present study  

The shift to digital education amid pandemic-induced realities has rendered TPACK an 

important competency for EFL teachers. Although TPACK is a strong model for 

conceptualizing the intersection of technology, pedagogy, and content with the broader world 

of learning (Mishra & Koehler, 2006), studies show that many EFL teachers struggle to apply 

TPACK in practice (Najjari et al., 2021). There are several factors contributing to these 

difficulties in practice, including limited technological-pedagogical skills, difficulties in 

adapting teaching practices, and limited institutional support (Bozkurt & Sharma, 2020; Tseng 

et al., 2018). In the Iranian EFL context, research further highlights systemic barriers, including 

insufficient training, internet censorship, restricted access to online platforms, and inadequate 

infrastructure (Najjari et al., 2021; Nushi & Saeedi, 2024). All these exacerbate these practical 

difficulties. However, the TPACK framework cannot explain the individual differences 

observed in teachers’ ability to master online teaching, thus requiring inquiry into other 

psychological and cognitive processes that could lead to TPACK development. 

In recent literature on teacher psychology, two potentially important and underexplored 

factors influencing TPACK have emerged: teacher immunity and metacognitive awareness. 

Teacher immunity (Hiver & Dörnyei, 2017) is a psychological defense mechanism affecting 

responses to professional challenges, while metacognitive awareness (Flavell, 1979; Zheng et 

al., 2021) enables teachers to reflect on, regulate, and evaluate their teaching, and thus make 

meaningful judgments when evaluating the effect of their technology use (Zheng et al., 2021). 

The defense mechanism is critical to EFL teachers’ TPACK development because, as Fathi and 

Derakhshan (2023) indicate, teachers with an adaptive immunity to change are more resilient 

and better able to be open to innovation, particularly in integrating technology into practice. In 

contrast, teachers with maladaptive immunity were less likely to innovate and tended to avoid 

changing their practices. Metacognitive awareness, on the other hand, refers to a set of abilities 

teachers use to intentionally reflect on and evaluate their technology use, thereby allowing 

language teachers to problem-solve and adjust their technology use or the focus of their 

language instruction (Zheng et al., 2021). Despite their likely theoretical relevance, the exact 

influence of these factors on EFL teachers’ TPACK development in online contexts has not 

been examined in the literature.      

The existing literature reveals a significant gap in understanding how teacher immunity 

and metacognitive awareness interact to influence teachers’ TPACK development in online 

EFL contexts. Specifically, how much these psychological constructs contribute to differences 

in teachers’ technology-integration competencies is unclear. The only study addressing the 
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relationship between TPACK and teacher immunity is by Beyranvand and Mohamadi 

Zenouzagh (2021). They concluded their discussion by stating that TPACK is more closely 

linked to non-psychological factors, such as teacher skills, innovative lesson design, and 

specialized technology integration, and that only 10% of their content analysis identified 

TPACK as a factor influencing the development of teacher immunity. 

Likewise, there has been minimal focus on the impact of EFL teachers’ metacognition on 

their technology use. Nevertheless, Saria et al. (2021) explored the effect of reflective practice 

on TPACK. The researchers highlight that reflective practice enabled teachers to articulate and 

analyze their teaching experiences, to learn from their classroom practices, and to implement 

these insights in future teaching. They underline that this continuous cycle shows that reflective 

practice is a crucial process for EFL teachers to effectively incorporate technology into their 

instructional methods. 

Such scant attention to the two important psychological constructs underlying teachers’ 

TPACK competency represents a gap in scholarship and practice and limits our capacity to 

create robust teacher-training programs. To address this gap and provide a testable framework, 

this study proposes a conceptual model linking teacher immunity and metacognition to TPACK 

development (Figure 1). This model serves as the foundation for investigating how these 

psychological and cognitive competencies can be developed for online instruction in EFL 

contexts. 

Figure 1. 

The conceptual model 

 

Method 

Design 

In this study, a quantitative, correlational, and predictive approach was used to investigate the 

extent to which EFL teachers’ TPACK in online education can be predicted from their 

immunity and metacognitive awareness. Consequently, EFL teachers participated in the study, 

and validated questionnaires were used to measure teacher immunity, metacognitive awareness, 

and TPACK. The data were analyzed using descriptive statistics, reliability analysis, and SEM. 
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Participant and setting 

The present study included 112 EFL teachers from 9 private language schools, selected 

through a combination of purposive and stratified sampling. Initially, language institutes across four 

Iranian provinces (Tehran, Sanandaj, Kermanshah, and Khorramabad) were purposively selected to 

ensure diversity in geographical and institutional contexts. As the next stage, a stratified sampling 

approach was adopted within these institutes to recruit participants from diverse disciplinary 

backgrounds, genders, and career stages. The study involved participants who were 60% 

qualified in TEFL, 25% in English Literature, and 15% in English Translation, with 70% 

female and 30% male participants, which mirrors the typical demographic profile of Iran’s 

ELT sector. The study included participants aged 24 to 51, across two career stages: 

experienced (75% with 5 or more years) and less experienced (25% with fewer than 5 

years). A total of 150 teachers were invited to participate. This resulted in a response rate 

of 74.7% (112 out of 150). The study’s inclusion criteria specified that participants needed 

1 year of online teaching experience and were actively employed during the research 

period. The study’s ethical practices included voluntary participation and  the use of 

anonymized data and digital consent documents. This combined sampling method enabled 

researchers to thoroughly examine the impact of immunity and metacognition on TPACK 

across different EFL teaching contexts. 

Table 1.  

Demographic Characteristics of the EFL teachers 

Characteristic Subgroup Percentage N 

Discipline TEFL 60% 67 

 Literature 25% 28 

 Translation 15% 17 

Gender Female 70% 78 

 Male 30% 34 

Age 24–30 years 45% 50 

 31–40 years 40% 45 

 41–51 years 15% 17 
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Instrument 

EFL Teachers’ Immunity Questionnaire 

As a researcher-made scale, the immunity scale consists of three subscales: Professional Self-

Efficacy, Emotional Regulation, and Adaptive Commitment. The questionnaire is informed by 

key theoretical and empirical literature in teacher resilience, professional self-efficacy, and 

emotional regulation (Bandura, 1997; Day & Gu, 2007; Fredrickson, 2001; Gross, 1998; Hiver, 

2017; Jennings & Greenberg, 2009). The items of each subscale are rated on a 5-point Likert 

scale (1 = Strongly Disagree, 5 = Strongly Agree). The subscales include: 

• Professional Self-Efficacy assesses teachers’ confidence in overcoming challenges, with 

items such as “I feel capable of handling unexpected difficulties in my teaching” and “I view 

teaching setbacks as opportunities for growth.” 

• Emotional regulation evaluates teachers’ ability to manage stress and negativity, 

including items like “I stay calm and composed when facing classroom disruptions” and “I 

avoid letting negative feedback affect my teaching enthusiasm.” 

• Adaptive Commitment focuses on sustaining engagement and purpose, with items such 

as “I remain passionate about teaching despite external pressures” and “I feel a strong sense of 

purpose in my role as an EFL teacher.” 

This simplified version of the scale provides a concise yet comprehensive tool for 

evaluating EFL teachers’ immunity to workplace stressors. 

EFL Teachers’ Metacognition Scale 

The researchers developed the metacognition scale based on Flavell’s (1979) model. It contains 

nine items rated on a 5-point Likert scale (1 = Strongly Disagree to 5 = Strongly Agree). These 

items measure three dimensions: Person, task, and strategic. One example of personal 

knowledge is: “I regularly reflect on my teaching methods to enhance student learning 

outcomes.” 

Technological Pedagogical Knowledge scale 

This questionnaire consists of two parts. The first part determines participants’ demographic 

characteristics, namely gender, major, age, group, and years of teaching experience. The second 

part uses a shortened 21-item TPACK-EFL scale developed by Baser et al. (2015), measuring 

seven dimensions: Technological Knowledge (TK), Content Knowledge (CK), Pedagogical 

Knowledge (PK), Pedagogical Content Knowledge (PCK), Technological Content Knowledge 

(TCK), Technological Pedagogical Knowledge (TPK), and TPACK Integration. A 5-point 

Likert scale (1 = Strongly Disagree to 5 = Strongly Agree) is employed. 

Procedure 

The study was conducted in collaboration with EFL teachers from nine language schools. The 

data collection occurred in two distinct phases. During the first phase, two experts in applied 

linguistics reviewed all items to guarantee the content validity of the data collection process. In 
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the second phase, after administering the scales to a sample of participants, any questionable 

responses were removed. The researcher then invited 112 participants who met the inclusion 

criteria, which required at least 1 year of online teaching experience. Potential participants were 

contacted either in person or through email. After providing them with an overview and 

guidance on completing the questionnaires, they were asked to take part in the survey. Finally, 

the researcher fed the responses into SPSS software for analysis. 

Data analysis 

To analyze the data, the researchers conducted descriptive statistics, reliability analysis, and 

SEM. The PLS method was used to confirm the model and answer the research questions.  

Results 

To assess the validity and reliability of the EFL Teachers’ Immunity, Metacognition, and 

TPACK scales, we used four indicators: factor loadings, Cronbach’s alpha, composite 

reliability (CR), and average variance extracted (AVE). The results of this test are shown in 

Table 2. 

Table 2.  

Construct reliability and Validity 

Variables Subscale Items 
Loadings 

(First) 

Loadings 

(Second) 

Cronbach’s 

Alpha 
CR AVE 

EFL 

Teachers’ 

Immunity  

Professional 

Self-Efficacy 

I1 .868 .869 

.926 .940 .640 

I2 .018 - 

I3 .712 .711 

I4 .533 .533 

Emotional 

Regulation 

I5 .840 .840 

I6 .894 .894 

I7 .877 .877 

Adaptive 

Commitment 

I8 .819 .819 

I9 .895 .895 

I10 .686 .686 

EFL 

Teachers’ 

Metacognition 

Person 

Knowledge 

M1 .841 .841 

.960 .965 .757 

M2 .849 .849 

M3 .892 .892 

Task 

Knowledge 

M4 .868 .868 

M5 .888 .888 

M6 .862 .862 

M7 .866 .866 
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Strategic 

Knowledge 

M8 .883 .883 

M9 .877 .877 
T

ec
h

n
o

lo
g

ic
al

 p
ed

ag
o

g
ic

al
 c

o
n

te
n

t 
k

n
o

w
le

d
g

e 
(T

P
A

C
K

) 

Technological 

Knowledge 

P1 .835 .835 

.980 .981 .717 

P2 .770 .770 

P3 .734 .734 

Content 

Knowledge 

P4 .833 .833 

P5 .806 .806 

P6 .881 .881 

Pedagogical 

Knowledge 

P7 .898 .898 

P8 .895 .895 

P9 .874 .874 

Pedagogical 

Content 

Knowledge 

P10 .853 .853 

P11 .914 .914 

P12 .888 .888 

Technological 

Content 

Knowledge 

P13 .905 .905 

P14 .899 .899 

P15 .972 .972 

Technological 

Pedagogical 

Knowledge 

P16 .897 .897 

P17 .849 .849 

P18 .803 .803 

TPACK 

(Integration) 

P19 .786 .786 

P20 .760 .760 

P21 .794 .794 

 

According to Table 2, running factor loadings in the first stage indicated that item 2 of the EFL 

Teachers’ Immunity questionnaire had a loading of 0.018, which was removed from the 

questionnaire. All remaining loadings were above 0.5, indicating that this criterion is suitable. 

The results of the Cronbach’s alpha coefficient showed that all variables were above 0.7, 

indicating acceptable reliability. Also, the composite reliability introduced by Werts et al. 

(1974) indicates that the measurement model has adequate internal consistency, with all values 

exceeding 0.7. Finally, the AVE criterion indicates the average variance extracted between each 

construct and its indicators. In other words, the greater this index is than 0.5, the greater the fit, 

which here is all above 0.5. 

After examining the measurement models, we examined the existence or absence of a 

causal relationship between the research variables and assessed the fit of the observed data 

with the conceptual model of the research. The research hypotheses were tested using a 



Technology Assisted Language Education TALE 

 

 

 

 

 

74 

 

          Volume 3. Issue 3. 2025. Pages 63 to 85. 

 
structural equation model. Figures 1 and 2 show the relationships between the research 

variables. 

Figure 2. 

Model measurement and hypothesis results 

 

 

As illustrated in Figure 2, bootstrapping analysis, the most important use of which is in 

calculating the mean, standard deviation, and, more importantly, the t-statistic, shows that the 

values in the measurement models (i.e., the relationship between indicators and dimensions) 

and the structural model (i.e., the relationship between dimensions) are the same as the value 

of the t-statistic. 

In bootstrapping, a large number of samples are drawn from the original sample with 

replacement. Replacement means that each time an observation is drawn at random from the 

sampling population, it is returned to the sampling population before the following observation 

is drawn (Hair et al., 2017). In general, PLS-SEM is a nonparametric method. It does not rely 

on distributional assumptions and thus requires bootstrapping to estimate standard errors and 

compute confidence intervals (Hair et al., 2021). 
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Figure 3. 

Model plotted with t-values 

 

In order to fit the model, six main criteria, including (GOF, SRMR, NFI, Q2, 2, R2) were used. 

The results of the model fitting are depicted in Tables 3-6. The first indicator examined is the 

R2 index. This coefficient links the measurement and structural components of structural 

equation modeling and indicates the influence of an exogenous variable on an endogenous 

variable. Usually, R2 values of 0.19, 0.33, and 0.67 indicate weak, moderate, and vigorous 

effects, respectively.  
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Table 3.  

The Coefficient of Determination (R2) 

  
R 

Square 

R 

Square 

Adjusted 

TPACK 0.876 0.874 

 

According to Table 3, the R2 values for the endogenous constructs of the study are reported, 

confirming the good fit of the structural model across these three criteria. 

The following criterion shown in the model is the effect size criterion (2). The results of the 

criterion are displayed in Table 4. 

Table 4.  

Effect Size (2) 

 

EFL 

Teachers’ 

Immunity 

EFL 

Teachers’ 

Metacognition 

TPACK 

EFL Teachers’ 

Immunity 
    0.361 

EFL Teachers’ 

Metacognition 
    0.174 

TPACK       

 

The effect size was introduced by Cohen (1988). According to this criterion, the values of 0.02 

(small), 0.15 (medium), and 0.35 (large) represent the effect of one structure on another structure. 

The following index in the model fit is Q2. This index indicates that the conceptual model 

should be able to predict the latent construct. In SEM, a Q2 value higher than zero is required 

for a specific endogenous latent construct (Tenenhaus et al., 2005).  

Table 5.  

Predictive Relevance (Q2) 

  SSO SSE 
Q² (=1-

SSE/SSO) 

EFL Teachers’ 

Immunity 
1,008.000 1,008.000  
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EFL Teachers’ 

Metacognition 
1,008.000 1,008.000  

TPACK 2,352.000 1,024.151 0.565 

 

The findings of this study indicate that the Q2 value in the model is 0.565, exceeding the 

threshold and confirming the predictive relevance of the path model for the endogenous 

construct. 

The next criterion in this study is SRMR. Most researchers, such as Henseler et al. (2014), 

recommend SRMR to evaluate the model fit in PLS-SEM. Usually, in PLS-SEM, a value below 

0.10, preferably below 0.08, is considered indicative of a good fit (Hu & Bentler, 1998). 

Table 6.  

Standardized Root Mean Square residual (SRMR) 

  Saturated Model 
Estimated 

Model 

SRMR 0.056 0.056 

d_ULS 2.418 2.418 

d_G 4.266 4.266 

Chi-Square 1,928.862 1,928.862 

NFI 0.703 0.703 

 

The results of the SRMR criterion, as shown in the Table above, are equal to 0.056, which 

is lower than the threshold of 0.08, and indicates that the model is fit. Additionally, the NFI 

index is another model fit index. If the NFI value is above 0.7, the model fit is appropriate. 

In the present study, this value is above 0.7, confirming an appropriate model fit. The 

hypotheses of this study were tested using t-values, as presented in Table 7.  

Table 7.  

Path Coefficients and t-Statistics 

Hypotheses Path 
Original 

Sample (O) 

Sample Mean 

(M) 

Standard 

Deviation 

(STDEV) 

T Statistics 

(|O/STDEV|) 

P 

Values 

H1 Immunity -> 

TPACK 
0.563 0.571 0.097 5.820 0.001 

H2 Metacognition 

-> TPACK 
0.390 0.383 0.096 4.072 0.001 
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As can be seen in Table 7, the results of the hypotheses were analyzed in the Table as follows: 

H1. EFL Teachers’ Immunity has a significant effect on the Technological Pedagogical 

Content Knowledge (TPACK). The coefficient of influence of EFL Teachers’ Immunity on 

TPACK is 0.563, with a t-statistic of 5.820, which is greater than 1.96, and the significance 

level is less than 0.05 (P<0.05). Thus, it can be concluded that EFL Teachers’ Immunity has a 

significant effect on the TPACK variable. Therefore, the research hypothesis was confirmed. 

H2. EFL Teachers’ Metacognition has a significant effect on the Technological 

Pedagogical Content Knowledge (TPACK). The coefficient of influence of EFL Teachers’ 

Metacognition on TPACK is 0.390, with a t-statistic of 4.071, which is greater than 1.96, and 

the significance level is less than 0.05 (P<0.05). As such, it can be concluded that EFL 

Teachers’ Metacognition has a significant effect on the TPACK variable. Therefore, the 

research hypothesis was confirmed. 

Discussion 

The present study found several important predictive relationships among EFL teachers’ 

immunity, metacognition, and TPACK in online education. The findings  complement previous 

research while also advancing our understanding of the psychological and cognitive nature of 

technology integration in language education. 

The combined predictive power of immunity and metacognition extends existing TPACK 

models, especially regarding the strategic and task knowledge dimensions. This finding aligns 

with Flavell (1979), as teachers who actively monitored and regulated the use of technology 

were more effective at integrating technology into their lessons. The present findings partially 

align with those of Zheng et al. (2021), who found that reflective practices enhance TPACK 

development. Similarly, the role of reflective practice on TPACK has been explored by Sari et 

al. (2021). As the researchers indicated, reflective practices enable teachers to describe their 

teaching experiences, learn from what they do in the classroom, and apply those insights in 

future lessons. They highlighted that this beneficial cycle demonstrates that reflective practice 

is a crucial strategy for EFL teachers to enhance their technology integration in teaching. Like 

Farahian and Avarzamani’s (2018) skilled writers, who utilized planning and revision strategies 

to achieve better outcomes, teachers in this study, with a heightened level of metacognitive 

awareness, were in a better position to plan, monitor, and control their use of technology. 

While both Farahian and Avarzamani’s findings and this study identified conditional 

knowledge (‘know when and know why’) as important, the study extends their framework by 

shifting the context from composition in the learner to professional decision-making in 

technology integration. Teachers exhibiting avoidance behaviors, negatively correlated with 

proficiency in Farahian and Avarzamani’s study, also emerged in this study as a barrier to a 

successful TPACK attitude. Maladaptive immune responses to potential negative aspects of 

technology use seemed to lead them to resist experimentation with technology. The parallels in 

these findings suggest that metacognition is a transferable skill applicable across diverse 
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educational contexts, helping both teachers and students in different ways: teachers in 

professional decision-making, students in learning tasks. 

The importance of these psychological constructs is even more pronounced when viewed 

through international lens. The problems of physical conditions and access to digital tools in 

Iranian EFL classrooms are not novel (Najjari et al., 2021; Nushi & Saeedi, 2024). Various 

educational systems face it in emerging economies (Bozkurt & Sharma, 2020). In such times, 

a teacher’s psychological resilience (immunity) is a vital buffer against difficult conditions, 

enabling the teacher to innovate. This feeds into an international theme: that less institutional 

support across various educational contexts means that individual teacher traits —resilience, 

adaptability, etc. —are more important for using technology successfully (Howard, 2022). The 

importance of metacognition to TPACK thus assumes emphasis in different international 

contexts. Zheng et al. (2021) is an example of work carried out with language teachers in 

Southeast Asia. They show that collaborative reflection, a metacognitive activity, is a central 

feature in adapting global technologies to local pedagogical conditions. Namely, metacognitive 

activity of this kind helps teachers perform the function of critical and local evaluators of 

technology. They are thus plugged into international trends of globalization and cross-national 

interests, in which they are engaged in more relevant technology mixes rather than unequal 

levels of growth or inequality. In global conditions, the single technological solution is often 

the wrong one. 

Contrary to the findings of the present study is the research carried out by Beyranvand and 

Mohamadi Zenouzagh (2021). The researchers examined the connection between TPACK and 

teacher immunity. They concluded their discussion by noting that TPACK is primarily related 

to non-psychological factors, such as teacher proficiency, innovative lesson-planning activities, 

and technology integration specific to content areas, and that only a small portion of the content 

analysis regarded TPACK as a significant factor in the development of teacher immunity. 

The findings suggest that TPACK development extends beyond technical and teaching 

areas; it also encompasses psychological and cognitive aspects. Teachers with strong resilience 

can bounce back from setbacks, and their awareness of their own thinking helps them adjust 

their teaching methods effectively (Ebadi & Rahimi, 2018). Namely, programs focused on 

building psychological resilience, such as resilience workshops (Xie, 2021), or those that 

promote reflection on their own learning, such as guided self-assessment (Zheng et al., 2021), 

might improve TPACK more effectively than technical training alone. This implies expanding 

TPACK frameworks to include these internal factors, especially in online education, where 

adopting, adapting, and self-regulating are critical for teachers. 

These findings have clear implications for TPACK implementation. They suggest that any 

effective professional development should move beyond technical training to promote the 

mental and psychological skills that reinforce technology integration. This may include 

activities that build resilience through simulating classroom technology failures and embedding 

sustained, guided reflective practice (e.g., via coaching or video analysis) into training. Such an 
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approach helps teachers develop the strategic knowledge and adaptive resilience they need to 

move from technological knowledge to effective pedagogical practice. In addition, the current 

study emphasizes the need for a more holistic model of teacher professional development that 

is responsive to contextual challenges. In line with Koehler & Mishra’s (2017) emphasis on 

context in the TPACK framework, the results of this study suggest that the way forward in 

cultivating immunity and metacognition means that teachers can consolidate a broader skill set 

that will allow for flexibility of response to their individual teaching ecologies, whether in Iran 

or elsewhere. This casts teachers not as passive recipients of technology, but as flexible, 

context-aware practitioners capable of principled decision-making regarding the use of 

technology to enhance their students’ learning (Mishra et al., 2023). 

Conclusion 

The present study shed light on the psychological and cognitive characteristics of EFL teachers 

as they were establishing their TPACK for online teaching. The findings show that teachers 

with high levels of immunity performed substantially better on TPACK competencies. 

Additionally, metacognitive awareness, particularly in strategic and task knowledge, was a 

strong predictor of effective technology integration. Overall, the findings demonstrated that 

online teaching does not just require technical skills but also relies on one’s ability to bounce 

back, reflect on, and regulate one’s teaching practices. 

The implications of these findings for teacher education and professional development are 

important. Teacher educators should focus on TPACK training, and while some teacher 

education programs approach it systematically (Çam & Koç, 2024), course content, such as 

productive immunity and metacognitive awareness, should be integrated into the broader skills 

set to build teacher immunity and metacognition. For example, resilience training workshops 

would help teachers cope when the pressure of stress and challenge outmatches their resources; 

regular metacognitive reflections (with or without a structured template) could help teachers 

become familiar with tasks and assess and adapt their teaching practice. Institutions also need 

to recognize that, if there are systemic problems — like resources or training — there is a greater 

opportunity to build teachers’ productive immunity and cognitive awareness. Integrating these 

aspects into teacher education and professional development means teachers will be better 

situated to adapt to the demands of the online and hybrid learning environment. 

Despite these contributions, this study has several limitations. First, while the Iranian EFL 

teachers provided a detailed view into the concepts being explored, the findings may not apply 

outside this cultural and educational setting. Future research could replicate this study with EFL 

teachers in different contexts to determine whether the patterns hold across groups. Second, 

self-reported data, such as the survey used, may be biased. Participants might hold inaccurate 

views of their immunity and metacognition that do not fully align with their actual behavior. 

Using qualitative methods, such as interviews and classroom observations, would have given 

richer insights into the different concepts in practice. Finally, the limitations of the cross-

sectional data mean that causation cannot be determined; longitudinal research would help 
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explore how immunity and metacognition influence the development of TPACK over time. In 

conclusion, this study adds to the TPACK discussion by linking the psychological concept of 

immunity with metacognitive reflection and technology use. The results indicate a need for a 

more comprehensive approach to teacher training that also addresses the emotional and 

cognitive aspects of teaching digitally. 
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