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peripheral (e.g. Batane & Ngwako, 2017; Chaaban & Ellili-

Cherif, 2017; Ibieta, Hinostroza, Labbe, & Claro, 2017; 

Mouza, Yang, Pan, Yılmaz-Ozden, & Pollock, 2017; Tondeur, 

Roblin, van Braak, Voogt, & Prestridge, 2017; Ottenbreit-

Leftwich, Glazewski, Newby, & Ertmer, 2010). Regarding this 

problem, one of the most commonly cited obstacles is 

related to teacher preparation. Although teacher 

education programs are expected to provide student 

teachers with proper technology education, research 

shows that student teachers do not leave these programs 

adequately prepared to teach with technology (e.g. 

Banas, & York, 2014; Chien, Chang, Yeh, & Chang, 2012; 

Hammond et al.,2009; Han, Eom, & Shin, 2013; Kay, 2006; 

Kim, Kim, Lee, Spector, & DeMeester, 2013; Niess, 2005; 

RÆkenes & Krumsvik, 2016; Sang, Valcke, van Braak, & 

INTRODUCTION

The revolutionary changes taking place in industry, 

business, and science through technological 

developments have galvanized pol icymakers, 

researchers, and education stakeholders to promote the 

integration of technology in the learning and teaching 

environments. Based on the exuberant hope that 

technology can improve the quality of teaching and 

learning, considerable efforts and huge capital 

investments have been expended in building technology 

infrastructure within educational settings. However, unlike 

common expectation, the increasing availability of 

technology has not  ensured the increas ing 

implementation of technology. Research shows that 

technology use in classrooms is still low, limited, and 
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The first four sections of the article will present the rationale 

for the need for a holistic technology integration framework 

in the systematic preparation of student teachers for the 

successful implementation of technology in language 

classrooms. Responding to the questions of the why, how, 

what, and who, where and when of Whetten's (1989) theory 

building principles, the last section will first explain the theory 

that grounds the Instructional Technological Competence 

(ITC) framework. Then, the elements and relationships that 

constitute the ITC framework will be elucidated. Last, the 

generalizability issues regarding the framework will be 

discussed and some future directions are identified.

1. Technology Use in Second/Foreign Language Teaching

Beginning with the use of low-tech technologies like chalk 

and blackboard and continuing with high-tech 

technologies like computers and the Internet, technology 

has long been associated with language learning and 

teaching (Larsen-Freeman & Anderson, 2011). Noting the 

potential it holds for second and foreign language 

learning, many researchers have presented long lists of 

benefits technology can bring into the classrooms. For 

example, Zhao (2003) stated that technology provides 

access to authentic materials and productive feedback, 

and it increases motivation and interaction. Lee (2000) 

indicated that appropriate use of technology substantially 

contributes to student-centred learning, individualized 

instruction, and global understanding. In view of these 

benefits, Chapelle (2004) posited that technology can 

help students develop communicative competence and 

Tsai (2013) reported that students become actively 

engaged in activities requiring higher-order thinking skills. 

Additionally, research (e.g. Golonka, Bowles, Frank, 

Richards, & Freynik, 2014; Levy, 2009) has shown that 

technology can have positive impact on the development 

of language skills (reading, writing, listening, speaking) and 

language areas (vocabulary, pronunciation, and 

grammar).

Taking a different perspective, Warschauer and Meskill 

(2000) drew attention to the parallelism between the 

changing pedagogies of language teaching methods 

and the evolution of instructional technologies to further 

explicate the congenial relationship between language 

Tondeur, 2010; Tondeur, Roblin, van Braak, Voogt, & 

Prestridge, 2017). This study, specifically, focused on the 

professional preparation of 'Teaching English as a 

Second/Foreign Language' student teachers. In line with 

the above observations, the use of technology in 

language classrooms also remains far from satisfactory 

(Ansyari, 2015; Burston, 2014; Hu & McGrath, 2011; 

Hubbard & Levy, 2006; Li & Walsh, 2011; Teo, Huang, & Hoi, 

2017; Yang & Huang, 2008) and student teachers do not 

graduate with the competence necessary to integrate 

technology into language classrooms (Chabaan, & Ellili-

Cherif, 2017; Hubbard, 2008; Kessler, 2006; Sert & Li, 2017).

Concerning this enduring problem, a number of 

conceptual frameworks (e.g. Technology Acceptance 

Model, Diffusion of Innovations Theory) have been 

benefitted from to shed light on factors influencing student 

teachers' uptake of technology. Prominent among them 

has been the Technological Pedagogical Content 

Knowledge (TPACK) with its discipline-specific orientation 

and pedagogy-driven approach to the issue of 

technology integration. However, due to its sheer emphasis 

on the construct of knowledge, the TPACK model 

undermines the multifaceted nature of teaching and thus 

largely fails to provide a comprehensive technology 

integration framework for a field like second/foreign 

language teaching which has witnessed many significant 

changes requiring holistic approaches while addressing 

problems at teacher-level, preservice, or inservice. Urged 

by this motive, the present study attempted to propose a 

more comprehensive framework building upon the 

implications of a grounded theory study conducted by 

Korucu-Kis (2017) with 814 survey participants and 20 

interview participants enrolled in English Language 

Teaching programs to find out why student teachers still do 

not feel adequately prepared to use technology in 

classrooms. While it is beyond the objective of the current 

paper to cover the results of that research study in detail, 

the findings were mainly indicative of a need for a more 

overarching framework through which student teachers' 

technological awareness, beliefs, knowledge, and skills are 

addressed simultaneously in technology courses since 

most of the student teachers have traditional views about 

the role of technology in language classrooms.
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identity-transformation-borderland between being a 

student and becoming a teacher, the quality and quantity 

of experiences in these programs determine the future 

practices of student teachers. In alignment with this, 

research (e.g. Aslan & Zhu, 2017; Yeung, Lim, Tay, Lam-

Cihang, & Hui, 2012) suggests that student teachers who 

have more exposure to technology integration activities 

and approaches are more inclined to infuse technology 

into their future classrooms. Against this backdrop, many 

governmental initiatives have been undertaken to 

promote the facilities and opportunities offered in 

technology courses (Jimoyiannis, Tsiotakis, Roussinos, & 

Siorenta, 2013; Ottenbreit-Leftwich et al., 2012). For 

example, the program of ‘Preparing Tomorrow's Teachers 

to Use Technology’ has been launched by the US 

Department of Education to prepare student teachers for 

the successful implementation of technology in their 

teaching (Pellegrino, Goldman, Bertenthal, & Lawless, 

2007). With the project of ‘Connecting Every School’, 

teacher education programs in China have been revised 

and different models have been used to enhance the 

integration of technology in teacher training institutions 

(Zhou et al., 2011). In Turkey, the project of ‘National 

Education Development: Preservice Teacher Education’ 

was put into action and one of the major aims of this 

initiative was to equip student teachers with the knowledge 

and skills necessary to make successful use of technology 

in education (YOK, 1998). Along with this, several well-

known professional education organizations like the 

International Society for Technology in Education (ISTE), 

Teachers of English to Speakers of Other Languages (TESOL) 

and American Council on Teaching of Foreign Languages 

(ACTFL) have defined a set of standards that provide visions 

for teacher education programs about how to design 

technology courses that can help student teachers 

understand and experience the integration of technology. 

In response to these initiatives, teacher education 

programs have experimented various strategies to help 

future teachers leverage technology in their future 

classrooms. Kay (2006) summarizes the most commonly 

employed ten strategies as follows: delivering a single 

technology course, offering mini-workshops, integrating 

technology in all courses, modeling how to use technology, 

teaching and technology. The authors stated that teachers 

who followed grammar-translation method used 

blackboard and overhead projector for knowledge 

transmission. In audio-lingual method, audiotape was a 

powerful tool for oral repetition. Interactive computer 

applications, simulation software, and the Internet were 

perfect tools in communicative language teaching since 

the focus of the method was on active student 

participation, authenticity, and meaningfulness. 

Considering this compatibility between instructional 

technologies and language learning/teaching practices, 

the terminological pluralism to refer to the language 

learning process enhanced by the use of technology such 

as Computer-Assisted Language Learning (CALL), 

Computer-Mediated Communication (CMC), Technology 

Enhanced Language Learning (TELL), Web-Enhanced 

Language Learning, etc., should come as no surprise. 

However, popular among these, has been the term of CALL 

and it has been used as an umbrella term covering the 

applications of various technologies in language 

classrooms (Chapelle, 2010).

Bax (2003) summarized the history of CALL in three stages: 

Restrictive CALL, Open CALL, and Integrated CALL. While in 

the periods of Restrictive and Open CALL, technology is 

seen only as an add-on; it is regarded as a normal part of 

learning and teaching environments in the Integrated 

CALL. Yet, many researchers (e.g Chen, 2011; Rivera, 2005) 

have demonstrated that the integrity of technology with the 

teaching and learning environments has not been 

achieved thus far. However, most research in this line (e.g. 

Baydas & Goktas, 2017; Gao, Wong, Choy, & Wu, 2010; 

Tarling & Ng'ambi, 2016; Voogt & McKenny, 2017; Zhou, 

Zhang, & Li, 2011) suggests that initial teacher education 

programs can play a decisive role in influencing 

prospective teachers' conceptions about technology 

since the foundation of their future practices is established 

during this process (Liu, 2011).

2. The Role of Initial Teacher Preparation Programs in 

Technology Education

Initial teacher preparation programs come to the forefront 

as one of the key factors influencing teachers' instructional 

use of technology. Because these programs act as an 
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existing practices. Hence, Hixon and Buckenmeyer (2009) 

indicated that the integration of technology is beyond the 

technical matters and overcoming external obstacles 

does not necessarily result in educational changes. 

Second-order barriers, on the other hand, refer to more 

personal factors and entail beliefs, attitudes, knowledge 

and skills (Ertmer, 1999, 2005; Hew & Brush, 2007). 

According to Koh, Chai, and Tay (2014), intrinsic barriers 

pose more serious challenges given they can increase or 

reduce the strength of extrinsic variables. Christensen and 

Knezek (2017) thus aptly characterize these barriers as the 

gatekeeper to effective incorporation of technology into 

instructional practices.

In the case of preservice teacher education, it is well 

recognized that prospective teachers do not enter teacher 

preparation programs tabula rasa; rather, they bring a 

luggage full of experiences consisting of a unique set of 

incomplete images, knowledge, and skills about the 

practice of teaching. Teacher education programs 

standing as a first-order barrier hence should act as a key to 

unlock the door for challenging and acknowledging the 

internal barriers. With this aim, a number of technology 

integration frameworks have been used in teacher 

education programs to explain factors influencing student 

teachers' uptake of technology. However, outstanding 

among them has been the framework of Technological 

Pedagogical Content Knowledge (TPACK) because of its 

pedagogy-oriented approach in dealing with the issue of 

technology integration.

4. Technology Integration Frameworks

Conceptual models have been used to explain teachers' 

creeping progress in the successful implementation of 

technology. Built on the idea of acceptance or rejection of 

technology tools at institutional or individual levels, the 

diffusion-adoption models such as Diffusion of Innovations 

Theory (Rogers, 1962), the Technology Acceptance Model 

(TAM) (Davis, 1989), and the Unified Theory of Acceptance 

and Use of Technology (UTAUT) (Venkatesh, Morris, Davis, & 

Davis, 2003) have often been used in educational settings 

(Teo, 2014). However, in recent years, several researchers 

highlighted that those models have a more general 

application and are rather techno-centric. As a result, the 

using multimedia, enhancing collaboration among 

student teachers and faculty staff, providing field 

experiences, training faculty members and mentor 

teachers on technology integration, and providing access 

to software, hardware, and support. However, despite 

considerable efforts, student teachers report that they do 

not feel well prepared to integrate technology into 

language classrooms (Sert & Li, 2017). In this respect, 

investigating factors that influence the uptake of 

technology by student teachers is quite important to revise 

the curricula of teacher education programs bearing a 

great responsibility to rear teachers prepared to integrate 

technology (Pedersen & Yerrick, 2000).

3. Factors Influencing Technology Integration

The integration of technology into instructional practices is 

a complex issue influenced by a wide array of factors 

grouped under different categories such as teacher-level 

barriers and school level barriers, individual level, school 

level and educational system level barriers (Petko, 2012) 

and macro (national), meso (regional) and micro (school 

or individual) level barriers (Balanskat, Blamire & Kefala, 

2006; Younie, 2006). However, there is a strong consensus 

of opinion that teacher-level barriers outrank school- or 

system-level factors (e.g. Bate, 2010; Ibieta, et al., 2017; 

Petko, 2012; Ward & Parr, 2010) since the success of 

educational changes ultimately reside with teachers 

(Fullan, 1982). Accordingly, placing teachers at the focal 

point, Ertmer (1999, 2005) classifies technology integration 

barriers as being extrinsic (first-order) and intrinsic (second-

order) to teachers. First-order barriers are external to 

teachers and include such factors as lack of access to 

technology resources, lack of training, and lack of 

technical, and institutional support. Research suggests that 

overcoming these barriers undoubtedly contributes to the 

technology integration process, yet it is not sufficient to 

guarantee the effective implementation of technology. For 

example, Rahimi and Yadollahi (2011) contended that the 

omnipresence of technologies does not ensure the 

successful use of technology in K-12 settings. In a similar 

vein, Doering, Koseoglu, Scharber, Henrickson and 

Lanegran (2014) pointed out that even if teachers use 

available technologies, they generally use it to support their 
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Yurdakul et al., 2012) treated TPACK as an independent 

body of knowledge, others focused on its individual 

constructs (Figg & Jamani, 2011; Heitink, Voogt, Fisser, 

Verplanken & van Braak, 2017; Mouza et al., 2017). A 

number of researchers modified the framework to discuss 

discipline-specific knowledge such as EFL-TPACK for English 

as a foreign language teaching (Bostancıoğlu & Handley, 

2018), TPASK for Science Teaching (Jimoyiannis, 2010), and 

M-TPACK for maths teaching (Landry, 2010). Several others 

used it to emphasize the knowledge of specific technology 

tools such as ICT-TPCK (Angeli & Valanides, 2005) to focus 

on information and communication technologies and 

TPCK-W (Lee & Tsai, 2010) to represent the knowledge of 

web technologies. In some cases, it was incorporated 

within instructional design models such as TPACK-COPR 

(Jang & Chen, 2010) to develop teachers' TPACK in relation 

to web technologies through the repetitive stages of 

comprehension, observation, practice and reflection, or 

TPACK-DBL (Baran & Uygun, 2016) to develop teachers' 

TPACK through design-based learning principles. Moreover, 

TPACK was also reinterpreted with respect to specific 

epistemological approaches and it was, for instance, 

modified into TPACKing in accordance with radical 

constructivist perspectives (Olofson, Swallow, & Neuman, 

2016). Taking the field by storm (Archambault & Barnett, 

2010), the concept of TPACK was described as a common 

language to discuss about the issue of technology 

integration (Hammond & Manfra, 2009) and even it has 

been treated as a panacea since numerous researchers 

(e.g. Doering et al., 2014; Han et al., 2013; Hsu, 2016; 

Koehler & Mishra, 2005, 2008; Harris, Mishra, & Koehler, 

2009; Polly, Mims, Shepherd, & Inan, 2010; Rienties, 

Brouwer, & Lygo-Baker, 2013) contended that teachers can 

integrate technology effectively into their teaching 

practices, if they are TPACK competent. Likewise, the TPACK 

framework has been suggested as an effective technology 

integration framework by numerous researchers in the field 

of foreign/second language education (e.g. Ansyari, 2015; 

Baser, Kopcha, & Özden, 2016; Debbagh, & Jones, 2015; 

Hsu, 2016; Öz, 2015). However, despite the wide 

embracement of the framework within a short time, the 

TPACK model is not without criticisms. To illustrate, several 

researchers (e.g. Brantley-Dias & Ertmer 2013; Kimmons, 

pressing need for more pedagogy-driven approaches 

started resonating within academic circles. Jimoyiannis 

(2010), for example, stated that professional development 

initiatives driven by the stage-based models for the 

adoption of technology in K-12 schools focus on 

technological aspects and take pedagogical and 

instructional issues for granted. Along similar lines, Philips 

(2016) indicated that adoption-diffusion models cannot 

properly guide educational stakeholders through the 

intricacies of the pedagogical uses of technology. To 

address this gap, a number of researchers (Angeli & 

Valanides, 2005; Margerum-Leys & Marx, 2004; Niess, 

2005; Pierson, 2001) suggested some theoretical concepts 

that align technology knowledge with pedagogy and 

content knowledge. Drawing on this research tradition, 

Mishra and Koehler (2006) proposed the Technological 

Pedagogical Content Knowledge (TPACK) framework 

stating that good teaching involves three core 

components, which are technology, pedagogy, and 

content as well as the relationships between them. It was 

this new conceptualization that made TPACK stand in stark 

contrast to other models oversimplifying the complex 

process of technology integration by separating the 

distinct, but interdependent knowledge domains of 

technology, pedagogy, and content.

The TPACK framework represents the knowledge base 

teachers need to have in order to integrate technology into 

discipline-specific teaching and learning activities. The 

framework is based on the idea that the successful 

integration of technology is contingent upon the blending 

of technology knowledge with pedagogy and content 

knowledge (Mishra & Koehler, 2006). Thusly, building on 

Shulman's (1986, 1987) conception of pedagogical 

content knowledge, the TPACK framework aims to help 

teachers understand how the synthesis of separate 

knowledge domains of pedagogy, technology, and 

content can lead to meaningful learning environments.

The TPACK framework has been enthusiastically welcomed 

in the realm of pre-service and in-service teacher 

education. It has been reinterpreted in various ways and 

used in various contexts. For example, while some 

researchers (e.g. Angeli & Valanides, 2009; Kabak ı-ç
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theory”, Van de Ven (1989, p. 486) drew attention to the 

significant role of conceptual frameworks for scholars. 

Given theories prevent researchers from being confused 

by the complexity of the empirical world (Bacharach, 

1989), the field of education enjoys a high level of 

theoretical pluralism (Kimmons, 2015). However, while 

developing effective frameworks, there are some basic 

principles to be taken into consideration (Bacharach, 1989; 

Dubin, 1978; Eisenhardt, 1989; Whetten, 1989). According 

to Whetten (1989), the process of theory building involves 

four essential ingredients: (a) what, (b) how, (c) why, and (d) 

who, where and when. While the element of what refers to 

the variables constituting the framework, the element of 

how explains how these variables relate to one another. 

According to Van de Ven (1989), why is the greatest of 

these elements articulates the rationale underlying a 

theory. Finally, the element of who, where and when refers 

to the boundaries of generalizability.

When the criticisms leveled at the TPACK model and the 

implications put forth are examined in light of the theory-

building principles, it can be seen that the model mostly 

fails to provide a practical, transparent, and overarching 

theoretical framing for technology integration (cf. Graham, 

2011). Explicitly treating Whetten's (1989) suggested theory 

development principles, this study intends to propose a 

framework that might begin to address this gap with.

6. The Rationale Underlying the ITC Framework 

The field of Second Language Teacher Education (SLTE) has 

had a widening scope for over 40 years as a result of rapidly 

changing epistemologies about human learning. 

Informed by the same intellectual traditions, the 

conceptualization of SLTE has been influenced by various 

feeder disciplines. However, teacher cognition has been 

by far the most influential body of research in consolidating 

the theoretical basis of the field (Borg, 2006; Johnson, 

2006; Wright, 2010).

Before the emergence of the field of teacher cognition, the 

early models of SLTE were grounded in the process-product 

paradigm. Driven by the behaviorist perspectives, the 

focus was on effective teaching behaviours and resulting 

learning outcomes. The role of teacher education 

programs was to provide pre-service teachers with 

2015) have criticized the framework as being rather 

impractical because of the complexity it brought to the 

already complex process of technology integration with its 

seven-construct theorizing. Others (Archambault & Barnett, 

2010; Graham, 2011) expressed concerns about the 

validity of the framework since it was built upon a 

conceptual framework which already lacks theoretical 

clarity. Many others (e.g. Angeli & Valanides, 2009; 

Archambault & Crippen, 2009; Archambault & Barnett, 

2010; Cox, 2008; Cox & Graham, 2009; Drummond & 

Sweeney, 2017; Graham, Borup, & Smith, 2011; 

Jimoyiannis, 2010; Kimmons; 2015; Scherer, Siddiq, & 

Tondeur, 2016) have posed questions about whether all the 

domains of the framework really exist due to the vague 

boundaries between the knowledge domains of the 

framework. Another topic of much discussion involves the 

lack of clarity about whether to conceptualize TPACK as a 

framework including seven knowledge domains or as a 

distinct body of knowledge domain emerging from the 

intersection of three primary knowledge domains (e.g. 

Angeli & Valanides, 2009; Brantley-Dias & Ertmer, 2013; 

Graham, 2011). The ignorance of the model to other 

variables beyond knowledge puts another big question 

mark over the conceptualization of the TPACK as a 

technology integration framework (Brantley-Dias & Ertmer, 

2013; Graham, 2011). Angeli and Valanides (2009) in this 

line of research state that “This simplified or general view, 

one might argue, may lead to possible erroneous, 

simplistic, and naïve perceptions about the nature of 

integrating technology in teaching and learning” (p. 157).

Taken together, all these observations suggest that the 

concept of TPACK comprising of different knowledge bases is 

useful, but not sufficient to provide a comprehensive 

framework specifically for the field of second language 

teacher education since the substantial changes the field 

has undergone over the last four decades call for a more 

integrated framework exclaiming that the activity of learning 

to teach is more than the mastery of mere knowledge.

5. Toward an Integrated Technology Integration 

Framework for SLTE Programs: Instructional Technological 

Competence

With his statement “Nothing is so practical as a good 
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incomplete and traditional views of teaching when they set 

foot in teacher education programs and they are not 

aware of the influence of these views on their conception 

of teaching profession. Many scholars in the field thus 

argue that pre-service teachers' pre-existing cognition 

about teaching must be brought to a level of conscious 

awareness (Farrell, 1999; Freeman & Johnson, 1998; 

Kagan, 1992) and their false assumptions about the 

practice of teaching must be eliminated (Darling-

Hammond, 2006; Zheng, 2009).  Given beliefs are far 

more influential on the practice of teaching than 

knowledge (Kagan, 1992; Pajares, 1992), student teachers' 

beliefs about the teaching process must be integrated into 

the curricula of teacher education programs and they 

must be surfaced and acknowledged. Darling-Hammond 

(2006) warns that otherwise, student teachers may not be 

able to acquire other kinds of knowledge or needed skills.

Taken together, the developments in SLTE have shown that 

any conceptual framework that would be developed for 

guiding second/foreign language teacher education 

activities should address to at least three variables 

simultaneously: beliefs, knowledge, and skills. Moreover, 

the incorporation of the construct of awareness into this 

framework is also suggested since teachers can see what 

knowledge, skills, and beliefs they have for something 

through awareness (Freeman, 1989).

The reasons for the selection of the word of 

“Competence” and “Instructional Technology”

Competence

The word competence has a long history dating back to 

the Code of Hammurabi (1792-1750 B.C.) (Mulder, Weigel, 

& Collins, 2006). Being a fruitful concept, it has been used in 

different fields, such as law, public administration, 

organizational structure, management, and education 

with differing meanings such as outcomes, capabilities, 

tasks, or personal traits/characteristics (Lans, Hulsink, Baert, 

& Mulder, 2008) in various countries (Van der Klink & Boon, 

2002). It has become a popular concept in European 

education since the 1990s and it has become the 

“defining characteristic of European policies on 

employment, education and training” (Mulder & Winterton, 

2016, p. 6) since 2000s (Mulder, Gulikers, Biemans, & 

prescribed knowledge and predetermined skills necessary 

for language teaching (Richards, 2008). Pre-service 

teachers were viewed as passive recipients of transmitted 

knowledge and they were expected to apply what they 

received in different contexts (Freeman & Johnson, 1998). 

However, the paradigm shift from behaviorism to 

cognitivism brought the unobservable dimension of 

teaching-that is, teacher cognition on the frontline.

Leaning on several emergent concepts, such as 

apprenticeship of observation (Lortie, 1975), hidden 

pedagogy (Denscombe, 1982), reflection (Schön, 1983, 

1987), personal practical knowledge (Connelly & 

Clandinin, 1985), and pedagogical content knowledge 

(Shulman,1986), the field of teacher cognition refers to 

what teachers know, believe, and think. Unlike positivist 

paradigms putting sheer emphasis on the mastery of 

knowledge and skills, this research field underlines teachers' 

thought processes as well because student teachers do 

not enter formal preparation programs tabula rasa rather 

they bring with them deeply-held beliefs about the 

practice of teaching when they begin their professional 

preparation. Their experiences as learners influence their 

conceptualisation about what it means to teach and learn.  

Lortie (1975) explains this phenomenon with the term of 

apprenticeship of observation. He asserts that pre-service 

teachers spend approximately 13.000 hours observing 

their teachers prior to receiving their formal professional 

education and it is during this apprenticeship of 

observation that they form mental structures on almost all 

aspects of the teaching profession. (Borg, 2004; Freeman 

& Johnson, 1998; Phipps & Borg, 2009).

Student teachers' beliefs act as a lens in interpreting the 

content of the formal professional courses and exert a 

significant power on what student teachers acquire from 

teacher education programs as Johnson (1994) stated 

“the extent to which they accepted or rejected the content 

of their teacher preparation courses appeared to rest on 

their prior formal and informal language learning 

experiences” (pp. 465-466). Moreover, according to 

numerous researchers (e.g. Decker & Rimm-Kaufman, 

2008; Woolfolk-Hoy, Davis, & Pape, 2006; Pajares, 1992, 

Richardson, 1996, 2005) student teachers have 
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developments taking place in second language teacher 

education, that the term has been suggested as a holistic 

notion that can bridge the gap between education and 

job requirements in the education policy documents of 

many developed countries and that many researchers 

(e.g. Ananniadou & Claro, 2009; Delamare-Le & Winterton, 

2005; Hayton & Kelley, 2006; Kennedy, Hyland, & Ryan, 

2009; Mulder, 2014; Mulder & Collins, 2007; Van der Klink & 

Boon, 2002; Winterton, Delamare-Le & Stringfellow, 2005) 

promoted it as a dynamic, powerful and multidimensional 

framework that can involve various variables, such as 

awareness, beliefs, knowledge, and skills, the term has 

been found reasonable to be used in this context.

With the employment of the term of Instructional 

Technology in the proposed framework, it is intended to 

address the need for more pedagogy-driven technology 

integration approaches in the field (c.f. Jimoyiannis, 2010; 

Philips, 2016). In other words, unlike techno-centric 

approaches focusing on the teaching of specific 

knowledge and skills about the use of different 

technologies, the integration of technology into 

instructional practices is meant. It is also important to note 

that, within this context, technology refers to digital 

technologies which “encompass the wide range of new 

tools that are introduced in classrooms on a daily basis, 

including digital video, mobile devices, podcasting, 

student response systems, computer-mediated 

communications, and social networking applications” 

(Swan, Lin, & van 't Hooft, 2008, p. 171).

7. The Components of the ITC Framework

“Educational change depends on what teachers do and 

think – it's as simple and as complex as that” (Fullan, 1982, 

p.107) since they have the password to unlock the 

classroom doors (Cuban, 1986). Therefore, the 

significance of teacher level barriers-lack of technological 

awareness, knowledge, skills, and beliefs− have largely 

been articulated in the field of educational technology. To 

illustrate, many researchers (Aslan & Zhu, 2017; Barr & 

Stephenson, 2011; Huang, Lubin, & Ge, 2011; Polly et al., 

2010; Sert & Li, 2017) drew attention to the importance of 

teacher knowledge and skills in the successful 

implementation of technology. It has been indicated that 

Wesselink, 2009). Although no clear consensus exists over 

the definition of it (Van der Klink & Boon, 2002; Kennedy, 

Hyland, & Ryan, 2006), it is defined as a holistic notion 

consisting of various constituents such as knowledge, skills, 

attitudes, beliefs, characteristics, and values in the 

educational reports of European Commission (see 

Common European Framework of Reference for 

Language, European Commission, European Reference 

Framework of Key Competences for Lifelong Learning, 

International Board of Standards for Training, Performance, 

and Instruction).

In the case of teacher education, there have been two 

main perspectives about the use of the term competence 

which are “old” and “new” competence approaches. The 

old concept of competence originated from behaviorist 

view and it formed the basis of competency-based 

teacher education programs of the 1970s and 1980s 

(Mulder & Collins, 2007). Here, competence referred to 

discrete, observable, assessable, trainable, and 

fragmented skills which were described in long lists (Mulder, 

2011; Wesselink, Dekker-Groen, Biemans, & Mulder, 2010) 

to be performed by teachers. The role of teacher 

education programs was to train student teachers to gain 

those competencies. However, the shift towards 

sociocultural perspectives in teacher education programs 

promoted the use of reflective model (Schön, 1983, 1987; 

Wallace, 1991) which highlighted that it was teachers' 

mental lives together with context that underlie teachers' 

actions. Referring to the comprehensive, integrative, and 

holistic perspective the reflective approach brought to the 

field, the term of competence was reconceptualized. In 

line with this, many authors (e.g. Ananniadou & Claro, 2009; 

Hayton & Kelley, 2006; Kennedy, Hyland, & Ryan, 2009; 

Mulder, 2014; Mulder & Collins, 2007; Van der Klink & Boon, 

2002; Winterton, Delamare-Le, & Stringfellow, 2006) 

pointed out that one-dimensional conceptualization of 

competence has given way to a multi-dimensional 

framework of competence which combined the 

constructs of knowledge, skills, and attitudes in an 

integrated way.

Based on the facts that the meaning of the concept of 

competence has expanded in the same direction with the 
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technology integration. Based on the findings of their study, 

the authors closed this gap by proposing two new 

constructs which they called exherent and inherent value 

beliefs. The authors indicated that teachers who hold 

exherent value beliefs about technology view technology 

just as a supplementary tool acting separately from their 

mental processes and it is used for accomplishing 

low–level tasks, such as searching information, making 

presentations, or word processing. On the other hand, 

teachers who hold inherent value beliefs see technology as 

an integral part of instructional activities through which they 

and their students can perform high-level tasks, such as 

inquiring, problem-solving, exploring, planning, designing, 

creating, producing, and reflecting. Moreover, the authors 

contended that student teachers who hold inherent value 

beliefs are more likely to integrate technology into their 

practices since the potential of technology has been 

internalized by them in such a way that they view 

technology as a smooth partner in language classrooms. 

Because these beliefs delineate the realities and dreams 

about the integration of technology in education, drawing 

on the authors' definitions, technological beliefs within this 

study are defined as beliefs about the perceived position 

of technology in classrooms-either exherent or inherent.

7.3 Technological Knowledge

In order to make instructional uses of technologies, 

teachers need to blend pedagogical knowledge, content 

knowledge, and technology knowledge (Angeli & 

Valanides, 2005; Brantley-Dias & Ertmer, 2013; Margerum-

Leys & Marx, 2004; Mishra & Koehler, 2006; Niess, 2005; 

Pierson, 2001). Referring to the unique body of knowledge 

emerging at the intersection of these three types of 

knowledge, technological knowledge is defined in this 

study as knowing which technologies and pedagogy can 

best improve the learning of a specific content (Mishra & 

Koehler, 2006).

7.4 Technological Skills

Since knowledge alone does not ensure teachers' effective 

use of technology, technological skills have been 

suggested as another important factor influencing 

teachers' instructional use of technology (Chen, 2010; 

Ertmer, 1999; Hew & Brush, 2007; Kopcha, 2012; Pelgrum, 

teachers who lack the knowledge and skills to teach with 

technology would choose not to use it in their classrooms. 

While not dismissing other factors, some other researchers 

(e.g. Chien et al., 2012; Liu, Lin, & Zhang 2017; Mumtaz, 

2000) highlighted the importance of technological 

awareness since lack of awareness about the affordances 

and rationale of using technology would have a great 

impact on teachers' decision to integrate it into their 

lessons. Further investigations (e.g. Chen, 2008; Ertmer, 

2005; Ertmer, Ottenbreit-Leftwich, Sadik, Sendurur, & 

Sendurur, 2012; Kim et al., 2013; Sang, et al., 2010; So & 

Kim, 2009) were associated with the key role of beliefs given 

student teachers mostly hold traditional beliefs about the 

role of technology which according to Hermans, Tondeur, 

van Braak, and Valcke (2008), are negatively correlated 

with the integration of technology in classrooms.

Before explaining the relationship between these 

constituents, it should be clarified what is understood by 

each construct within the context of this study.

7.1 Technological Awareness

Awareness refers to paying attention to the situation one 

finds himself in and it is necessary for making an informed 

choice (Larsen-Freeman, 1983). According to Freeman 

(1989), teachers can see what knowledge, skills and beliefs 

they have for something through awareness. Within the 

context of this study, technological awareness is defined as 

student teachers' level of awareness about what 

knowledge, skills, and beliefs they have in relation to 

technology.

7.2 Technological Beliefs

Belief is a broad term with numerous definitions and various 

types (Pajares, 1992). Therefore, one can come up with 

different types of beliefs influencing teachers' technology 

use such as self efficacy beliefs (e.g. Abbitt, 2011; Siddiq, 

Scherer, & Tondeur, 2016; Wang, Ertmer, & Newby, 2004) 

and pedagogical beliefs (e.g. Ertmer et al., 2012; Sang et 

al., 2010; Tondeur, van Braak, Ertmer, & Ottenbreit-Leftwich, 

2017; Voogt, Fisser, Roblin, Tondeur & van Braak, 2013). Yet, 

in a recent research study conducted by Korucu-Kis (2017), 

it has been suggested that there is a need for investigation 

into beliefs that are directly related to technology in order to 

provide deeper insights about factors affecting teachers' 
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framework of ITC has been proposed to close this gap. 

Figure 1 illustrates the relationship between the constituents 

of the ITC framework.

The transformational model of ITC challenges teacher 

education programs on their techno-centric perspectives 

about technology education, the perspectives that 

student teachers can integrate technology by simply 

acquiring basic knowledge and skills about technology. 

The model suggests that addressing each construct in 

isolation is not sufficient to address to such a complex 

process as the integration of technology since teachers' 

behaviours in the classrooms are underpinned by their 

awareness, beliefs, knowledge, and skills in relation to 

technology. The dotted lines between the components 

indicate that although each constituent is a separate 

construct on its own, they are in reality in a constant 

interaction during instructional practices as represented by 

the consecutive arrows. Being at the center, the ITC refers to 

the mergence of the constructs of technological 

awareness, beliefs, knowledge, and skills. The expanding 

circles indicate that the more student teachers undergo 

conceptual change experiences through which these four 

constructs are challenged, the more their ITC develop and 

that it becomes so merged that its constituents are no 

longer viewed distinct. In addition, it refers to the hypothesis 

that the more their ITC develop, the more increasingly and 

meaningfully teachers integrate technology into their 

classrooms.

Based on the implications of the model and a detailed 

review of literature, some suggestions that could be 

2001). According to Smarkola (2008), student teachers 

must “move beyond being computer literate to 

technology competent” (p. 1197). In general terms, skill 

refers to performing certain tasks; accurately and fluently 

(Winterton et al., 2006). In this study, technological skill is 

defined as teachers' ability to use instructional 

technologies in classrooms.

8. The Relationship between the Components of the ITC 

Framework

Although teachers' awareness, beliefs, knowledge, and 

skills are the separate aspects of the teaching profession, 

they become inseparable during instructional practices 

since teachers' decisions to teach with technology are 

based upon the complex interaction between these 

constituents (Freeman 1989). In an attempt to explain the 

relationship between these barriers, various researchers 

concur that there is a two-way interaction between these 

constructs. For example, referring to the reciprocal 

relationship between these constituents, Hew and Brush 

(2007) indicated that teachers' beliefs, knowledge, and 

skills influence each other mutually. Pointing to the constant 

interplay between these constructs, Zhao and Frank (2003) 

suggested that teachers' adoption of technology as a 

smooth partner in classrooms is an evolutionary process 

rather than a revolutionary one and it requires the coherent 

and simultaneous interaction of the constructs of 

awareness, beliefs, knowledge, and skills. Similarly, many 

other scholars (e.g. Abbitt, 2011; Bai & Ertmer, 2008; Ertmer 

& Ottenbreit-Leftwich, 2010; Hew & Brush, 2007; So & Kim, 

2009) pointed to the interdependence between these 

constructs and thus argued that student teachers' 

technological knowledge and skills must be increased and 

they should be provided with awareness-raising 

opportunities (Bransford, Darling-Hammond, & LePage, 

2005; Kagan, 1992; Mattheoudakis, 2007; Nespor, 1987; 

Pajares, 1992; Murphy & Mason, 2006) so that their beliefs 

about the role of technology for teaching may change.

Taken together, the literature suggests that since there is a 

continual interplay among the constructs of awareness, 

beliefs, knowledge, and skills, addressing them in isolation is 

not sufficient. Urged by the unavailability of a holistic 

approach simultaneously addressing these constructs, the Figure 1. The Framework of Instructional
Technological Competence
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framework is an attempt to provide such a tool through 

which student teachers' incomplete conceptions about 

the role of technology for instructional practices are 

challenged. Further research possibilities on a framework 

like this may include developing instructional design 

models that would allow researchers to better understand 

how the promotion of ITC can serve as a stepping stone 

toward substantiating the integration of technology in 

second and foreign language teaching.
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