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TPACK (Technology Pedagogy Content Knowledge) is currently considered one of the 
most useful frameworks for describing the types of knowledge that teachers should 
master in integrating technologies effectively in their teaching. According to the TPACK 
framework, these types of knowledge consist of technological knowledge (TK), pedagogi-
cal knowledge (PK), and content knowledge (CK). This article suggests improving the au-
thenticity and the holistic nature of the TPACK framework by (a) adding a new aspect (the 
affective aspect, which involves teachers’ attitudes toward change) and (b) elaborating on the 
systemic- organizational aspect (associated with the teachers’ perception of school as a learn-
ing organization) and the cognitive aspect (related to the cognitive skills required for effec-
tive use of educational technologies), which are not discussed in enough detail in TPACK.
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Over the last decade, there has been massive penetration of technologies into educa-
tion systems (Wan, Fang, & Neufeld, 2007). However, research findings show disap-
pointing results for the integration of these technologies (McDermott & O’Connor, 

2002; Peeraer & Petegem, 2012; White, 2007). Hence, many studies are now being conducted 
in an effort to define the key factors that influence the effectiveness of innovative technology 
integration into school-systems and the transition of educational organizations to an innova-
tive pedagogical paradigm (Becker, 2001; Teo & Noyes, 2011; Venezky & Davis, 2002; Wallace, 
2004). These and other studies are based on the assumption that innovative technologies 
present education systems with unique pedagogical, cognitive, organizational, and affective 
challenges that require a paradigmatic change in the organization’s culture at all levels of the 
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teaching-learning process (Halverson & Smith, 2010; Wallace, 2004) from management and 
decision-makers to the individual teacher (Coffman, 2009).

Many recent studies (e.g., Angeli, 2005; Avidov-Ungar & Eshet-Alkalai, 2011; Halverson & 
Smith, 2009; Hattie, 2009; Macfadyen & Dawson, 2010) reveal that integrating changes in teaching 
methods in general and in educational technologies in particular is highly complex and that the 
teacher’s abilities, attitudes, and beliefs are of prime importance for success in any radical para-
digmatic change in the education system (Cunningham, 2009; De Freitas & Oliver, 2005; Fullan & 
Smith, 1999; Hattie, 2009; Selwyn, 2010). Indeed, studies on the  integration of innovative technolo-
gies into education systems usually report that the primary causes of failure or success lie mainly in 
the teachers’ knowledge and attitudes toward the change (Giles & Hargreaves, 2006; Hattie, 2009).

Many studies (Brush & Saye, 2009; Bull & Bell, 2009; Niess, 2008a) emphasize the fact that ef-
fective integration of educational technologies obliges the teacher to master three kinds of knowl-
edge: technological knowledge (mastery of how to operate the technology), pedagogical knowledge 
(mastery of pedagogical approaches, strategies, and theories), and pedagogical content knowledge 
(mastery of disciplinary content). The ability to combine these three kinds of knowledge is critical 
for the effectiveness of integrating new technologies in school (Ertmer, 2005; Niess, 2008b). Fol-
lowing the assumptions of Shulman (1987) regarding the essence of good teaching, Mishra and 
Koehler (2006) proposed the Technological Pedagogical Content Knowledge (TPACK) as a holistic 
framework that describes the types of knowledge teachers should master in integrating technology 
effectively in their teaching (Archambault & Crippen, 2009; Cox & Graham, 2009; Doering, Schar-
ber, Miller, & Veletsianos, 2009; Doering, Veletsianos, Scharber, & Miller, 2009; Mishra & Koehler, 
2006; Koehler & Mishra, 2008; Polly & Mims, 2009). The TPACK conceptual framework assumes 
that at the heart of a good technology-integrated teaching lie three components: content, pedagogy, 
and technology and that the effectiveness of the integration depends on the interrelationships 
between them (J. Harris, Mishra, & Koehler, 2009; Mishra & Koehler, 2006). In the TPACK frame-
work, these three types of knowledge are further divided into seven subtypes as shown in Table 1: 
pedagogical knowledge (PK), technological knowledge (TK), contextual content knowledge (CK), 
technological-contextual knowledge within the discipline (technological content knowledge [TCK]), 
pedagogical-contextual knowledge within the discipline (pedagogical content knowledge [PCK]), 
technological pedagogical knowledge (TPK), and pedagogical- technological knowledge within the 
discipline (TPACK). The ability to effectively combine these seven types of knowledge is a critical 
requisite for effective integration of technology into teaching.

In recent years, alongside the increasing use of the TPACK framework in technology- 
integration studies (e.g., in 2009, the Journal of Information Technology and Teacher Education de-
voted a special issue to TPACK; Archambault & Crippen, 2009; Guzey & Roehrig, 2009; Koehler 
& Mishra, 2009), it has become common to measure the content-technological- pedagogical 
knowledge using the TPACK questionnaire developed by Mishra and Koehler (2006). The ques-
tionnaire consists of 24 items that examine mastery of the seven types of knowledge described 
in Table 1. A review of studies, which used this questionnaire in a technology-integrated con-
text, indicates its reliability in examining teachers’ knowledge of discipline, content, pedagogy, 
and technology and how they are combined (Bos, 2011; J. Harris & Hofner, 2009; Schmidt et 
al., 2009; Schmidt et al., 2010). Similarly, this questionnaire was found to be a reliable indicator 
for the potential of a teaching staff to integrate innovative technologies effectively (Niess et al., 
2009; Thompson & Mishra, 2007). In a study examining teachers’ knowledge in relation to the 
TPACK framework (Archambault & Crippen, 2009), a large gap was found between teachers’ 
mastery of pedagogical knowledge and their mastery of technological knowledge. On the other 
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TABLE 1. The Types of Knowledge That Compose the TPACK Framework

Type of Knowledge Description

Content knowledge 
(CK)

Knowing facts and proofs in a certain discipline. Basis of knowl-
edge of the discipline.

Pedagogical 
 knowledge (PK)

In-depth knowledge of teaching–learning processes and methods, 
including educational objectives, values, and goals. A teacher with 
in-depth pedagogical knowledge understands how a student con-
structs knowledge, acquires skills, and develops learning habits 
and knows which methods to use to facilitate students’ under-
standing.

Pedagogical content 
 knowledge (PCK)

This encompasses the core of teaching, learning, curriculum, 
 assessment, and reporting and requires flexibility in planning and 
executing study plans.

Technological 
knowledge (TK)

This includes ways of thinking and working with technology. 
 Familiarity with the potential of technology and with the technical 
and pedagogical principles of the technology.

Technological 
 content  knowledge 
(TCK)

This is the understanding of how technology and context recipro-
cally affect each other. A teacher must know which technologies 
are suitable for teaching a topic and how the context is affected or 
changes because of the technology and vice versa.

 Technological 
 pedagogical 
 knowledge (TPK)

This represents the teacher’s ability to identify the pedagogical 
possibilities inherent in the technological tools and adapt them to 
effective teaching and learning.

 Technological  
Pedagogical Content 
Knowledge (TPACK)

This is the basis for effective learning in technological environ-
ments. It expresses synergetic understanding of the interaction 
between contextual, pedagogical, and technological knowledge so 
that “the sum is greater than its parts” and differs from the knowl-
edge of each concept separately.

From “Technological Pedagogical Content Knowledge: A new framework for teacher knowl-
edge,” by P. Mishra and M. J. Koehler, 2006, Teachers College Record, 108(6), pp. 1017–1054. Adapted 
with permission. 

hand, contemporary studies indicate that alongside the aspects of mastery of technological, ped-
agogical, and content knowledge, teaching in a technological environment poses a wide range 
of organizational, affective, and cognitive challenges for the teacher, which are either missing 
or not discussed in enough detail in the TPACK framework. Such challenges may include the 
willingness to take an active part in the integration process and undergo the necessary paradig-
matic change involved in teaching in a technological environment (Levin & Fullan, 2008; Sandy, 
2010; Sarason, 1995), the need to master the skills of managing attention in distance teaching 
(Eshet-Alkalai, 2007, 2008), and the ability to communicate effectively in learning situations that 
are not conducted face to face (Eshet-Alkalai, 2004, 2012).
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In this article, we contend that despite the inherent efficacy of the TPACK framework, as 
presented in the current literature, its holistic nature is impaired by insufficiently detailed 
discussion of certain organizational and cognitive aspects and by the absence of any affec-
tive aspect. We suggest that although organizational and cognitive aspects do exist within 
the framework, a more elaborately detailed discussion will improve the authenticity and 
completeness of the TPACK framework. This will increase its ability to describe teachers’ 
knowledge and assess the potential for effective integration of innovative technologies into 
education systems.

Our proposed expansion of the TPACK framework involves the following:

•	 	Adding	the	affective aspect—the user’s (teacher’s) attitudes toward the changes that the 
integration of technologies demands.

•	 	Elaborating	on	the	organizational aspect of TPACK—how teachers perceive the school 
as a learning organization. Although this aspect already exists in TPACK, in this  article, 
we present a detailed discussion that contributes to the holistic nature of the TPACK 
framework.

•	 	Elaborating	on	the	cognitive aspect involved in working with educational technologies. 
This aspect appears in TPACK only in very general terms, and we believe that a detailed 
discussion of the cognitive skills that teachers and learners must master for technologi-
cal environments to be used effectively will provide an important contribution to the 
validity and authenticity of this framework.

In the following text is a description of each of the elaborations we propose to the TPACK 
framework, to provide a full, detailed description of the knowledge and skills teachers should 
master to integrate technologies at school effectively.

THE AFFECTIVE ASPECT

Most contemporary studies on the integration of technological innovation in education sys-
tems indicate that it obliges all stakeholders to undergo a paradigmatic change in a wide 
range of topics: teaching–learning processes, the perception of the teacher’s role, teaching 
methods, curriculum structure, school management, and the overall organizational cul-
ture (De Freitas & Oliver, 2005; Pearson & Moomaw, 2005; Selwyn, 2010; Wan et al., 2007). 
 Studies also from other fields (Fox & Amichai-Hamburger, 2003; Maskit, 2011; Oreg, 2003) 
emphasize that resistance to change is one of the major causes of the failure of such systemic 
changes (Del Val & Fuentes, 2003; Zimmerman, 2006). According to these and other studies, 
a successful  integration is determined to a great extent by the stakeholders’ attitudes toward 
change (Fullan, 2000; Fullan & Hargreaves, 1996).

Fox and Amichai-Hamburger (2003) identify three types of resistance to change: (1) Cog-
nitive resistance, searching for weaknesses or flaws in the change, enlisting arguments and 
justifications for preserving the existing state of affairs, emphasizing disadvantages of the 
change, and denying or ignoring indications of the essential need for it; (2) Emotional resis-
tance,  expressing negative emotions such as irritation, anger, scorn, hate, hostility, or sadness 
toward the change; (3) Active resistance, taking intentional steps (e.g., protests, demonstra-
tions) and even encouraging people to fight the change and sabotage the program or its 
 initiators (Oreg, 2003).
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Kent and McNergney (1999) claim that when it comes to technology, teachers’ objections 
to change derive from two main types of factors: (1) location-dependent factors such as the 
integration infrastructure (e.g., unsuitability of classrooms for introducing technological 
 innovation, problems with Internet connectivity, or mismatch between the technology and 
the content studied) and (2) teacher-dependent factors related to the teachers’ low degree of 
interest in or lack of awareness of the need for change as well as fear of the change in their 
status and possible ensuing loss of control. It was found that teachers who have positive atti-
tudes toward change are able to encourage other teachers to adopt the change and make it an 
integral part of the school’s culture (Avidov-Ungar, 2010; Coffman, 2009). Similarly, studies 
show that teachers’ attitudes toward change and their willingness to actively participate in it 
are critical to their ability to handle the complexities involved (Fullan & Smith, 1999; Ross, 
 Hogaboam-Gray, & Hannay, 1999; Y. Zhao & Frank, 2003). At the same time, teachers’ atti-
tudes toward the use of technology in the teaching–learning process are also a critical factor 
in the success of its integration (Warwick, Mercer, Kershner, & Staarman, 2010). Studies show 
that without the cooperation of the teachers, without examining their knowledge, and without 
taking into consideration the organizational culture and its existing norms, it is impossible to 
instigate the processes necessary for successful integration of change (Levin & Fullan, 2008; 
Ogobonna & Harris, 2003; Vaillant, 2005; Zimmerman, 2006). Teachers’ professional skills, 
attitudes toward change, and their understanding of the need for it affect their approach and, 
hence, also the effectiveness of the integration of the new technologies (Sarason, 1995).

Unfortunately, despite the critical role of the affective aspects of attitudes to change for a 
successful change integration, they are not dealt with in the TPACK framework. In this article, 
we propose the addition of a questionnaire developed by Goldrat (2001) to examine teachers’ 
attitudes toward change in this context. The questionnaire was developed especially for teach-
ers and relates to the changes that occur within an institution following technology integra-
tion (Goldrat, 2001). It consists of 16 statements covering the three abovementioned elements 
of resistance to change: cognitive, emotional, and behavioral (Fox &  Amichai-Hamburger, 
2003). The items have a high level of internal consistency: Cronbach’s a 5 .92 (Avidov-Ungar 
& Eshet-Alkalai, 2011).

Studies using this questionnaire indicate its accuracy in identifying attitudes and in rec-
ognizing the impact of teachers’ willingness to execute change on the success of the organi-
zational changes involved in integrating innovative technologies (Drent & Meelissen, 2008; 
Ertmer & Ottenbreit-Leftwich, 2010; Mumtaz, 2000). We contend that the use of this ques-
tionnaire alongside the TPACK questionnaire of Mishra and Koehler (2006) will improve 
TPACK’s potential for describing the potential of a teaching staff to conduct effective integra-
tion of technological innovation.

THE ORGANIZATIONAL ASPECT

Today, with the rapid rate of technological changes, educational institutions have to maintain a 
culture of “Organizational Learning” (Senge, 1992) based on reflection to help them cope suc-
cessfully with the necessary changes dictated by the innovative technologies (Senge, 1992). These 
processes require schools to establish organizational learning mechanisms for learning from suc-
cesses and from failures (Cibulka, Coursey, Nakayama, Price, & Stewart, 2000; Fauske & Raybould, 
2005). In the digital era, organizational learning is perceived as one of the most essential activities 
for survival, growth, and renewal (Fauske & Raybould, 2005; Kairit, Kai, & Mart, 2012; Winslow, 
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 Dickerson, Lee, & Geer, 2012). Accordingly, a learning organization is skilled in the creation, acqui-
sition, and transfer of knowledge and in correcting and improving its behavior in a way that reflects 
the new knowledge and insights it acquires during the change processes (Giles & Hargreaves,  
2006; Hanson, 2001; J. Zhao & Ordóñez de Pablos, 2009). Studies show that schools that maintain 
a high level of organizational learning become more effective; they are able to gather, retain, and 
disseminate organizational knowledge and their learning processes are better structured (Collin-
son et al., 2009; Coppieters, 2005; Giles &  Hargreaves, 2006; Tas, 2005). Studies show that schools 
that adopted a culture of organizational learning (Tatnall & Davey, 2003), and where teachers were 
partners in the decision-making processes, were best at adapting to the effective integration of in-
novation and to the changes imposed by “top-down” policymakers (Giles & Hargreaves, 2006; Kon-
toghiorghes, Awbre, & Feurig, 2005; Yu-Lin & Ellinger, 2008; J. Zhao & Ordóñez de Pablos, 2009).

Lieberman (1995) claimed that investing in education is meaningless if the organization 
does not maintain a learning culture as an integral part of its everyday operation and does not 
continually strive for improvement through examination, reflection, and drawing conclusions. 
Scholars stress that organizational learning at school promotes high teacher performance 
(Cibulka et al., 2000). They believe that an effective learning organization should encourage 
its members to consistently examine and reflect on their teaching processes.  Accordingly, 
schools that are organized as a learning community stress cooperation as a norm, unlike the 
traditional concept which encouraged teachers to work in isolation (Bui & Baruch, 2010). An 
organizational culture of cooperation was found to empower teachers and encourage them to 
share successes and failures with their colleagues (Austin & Harkins, 2008).

Although the organizational aspect is included in the overall context of the TPACK framework, 
explicit focus on its importance for the effective integration of technologies in education systems 
is limited. For example, only two questions on the TPACK questionnaire relate explicitly to the 
organizational aspect, and this aspect is generally missing in the research literature on the TPACK 
framework (e.g., Donnelly, McGarr, & O’Reilly, 2011). In this article, we propose adding a ques-
tionnaire that enables identification of a school’s organizational learning culture by examining the 
teachers’ attitudes toward the school as a learning organization (Korland, 2000). The questionnaire 
consists of 44 items relating to the four features of school as a learning organization (Korland, 
2000): (a) learning processes (16 items; internal consistency a 5 .86), (b) assessment and drawing 
conclusions (6 items; internal consistency a 5 .82), (c) dissemination of information and knowledge 
(12 items; internal consistency a 5 .82), and (d) gathering and retaining information (10 items; 
 internal consistency a 5 .86. The questionnaire has a relatively high degree of reliability (a 5 .82).

Today, the use of the Korland’s (2000) questionnaire is common in a wide range of stud-
ies on organizational change (Kurland, Peretz, & Hertz-Lazarowitz, 2010; Silins, Mulford, & 
Zarins, 2002; Teresa, Weldy, & Gillis, 2010) and is considered a useful indicator for describ-
ing organizational processes in the context of educational technology integration. The use of 
this questionnaire alongside the TPACK questionnaire will improve the authenticity of the 
TPACK framework and the ability to use it to describe the knowledge required for effective 
implementation of technologies in education systems.

THE COGNITIVE ASPECT

The proliferation of technologies in the digital era requires learners to use an ever- growing as-
sortment of cognitive skills necessary to perform effectively in digital environments. These skills 
are termed in literature as “digital literacy” (Buckingham, 2008; Gilster, 1997;  Hargittai, 2008; 
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Lankshear & Knobel, 2008). As pointed out by Bawden (2001), digital literacy is more than just 
the technical ability to operate digital devices properly; it comprises a wide range of cognitive 
skills used to execute tasks in digital environments such as constructing knowledge while surf-
ing the Web, deciphering user interfaces, teaching online, searching for information, reading 
from digital displays, creating and sharing content on the Web, and communicating in social 
networks (Hargittai, 2008; Jones-Kavalier & Flannigan, 2006). In the digital era, these cognitive 
skills have become “survival skills” for learners and teachers alike—enabling them to execute 
complex digital tasks intuitively. In recent years, extensive efforts have been made to describe 
and conceptualize the cognitive skills employed in digital environments (e.g., Eshet-Alkalai, 
2004, 2012; Hargittai, 2008; Marsh, 2005). Unfortunately, these efforts are usually local, focus-
ing on a specific skill—mainly information-seeking (e.g., Bawden, 2008; Lankshear & Knobel, 
2008)—and thus do not cover the full scope of the term digital literacy. Eshet-Alkalai (2004, 
2012) has established a six-skill holistic conceptual framework for digital literacy, arguing that 
this covers most of the cognitive skills that learners and instructors employ while working in 
digital environments, thereby providing learners and educators with powerful framework and 
guidelines for assessing the potential of integrating technologies in school systems. Eshet-
Alkalai’s framework was based on large volumes of empirical and qualitative data collected 
by Eshet-Alkalai and Amichai-Hamburger (2004) and Eshet-Alkalai and Chajut (2009). These 
studies were based on a detailed set of performance-based criteria they developed to assess the 
level of digital literacy skills among educators and learners. Validation of these criteria was pro-
vided in many later studies (e.g., Aviram & Eshet-Alkalai, 2006; Eshet-Alkalai & Chajut, 2009), 
indicating that they can be used as reliable measures of the ability of educators and learners to 
take advantage of learning technologies effectively.

The six skills in Eshet-Alkalai’s (2004) cognitive model of digital literacy are as follows:

•	 	Photo-visual skill: the ability to work effectively with digital environments such as user 
interfaces using graphic forms of communication.

•	 	Reproduction skill: the ability to create authentic, meaningful written and artwork by 
reproducing and manipulating preexisting digital text, visuals, and audio elements.

•	 	Branching skill: the ability to construct knowledge using nonlinear navigation 
through nonlinear knowledge domains such as in the Internet and other hypermedia 
 environments.

•	 	Information skill: the ability to consume information critically and to distinguish be-
tween false/biased and credible information.

•	 	Socio-emotional skill: the ability to communicate effectively in non-face-to-face on-
line communication platforms such as discussion groups, chat rooms, and social 
networks.

•	 	Real-time thinking skill: the ability to process and evaluate large volumes of information 
that bombard the learner’s cognition in real time and at a high speed such as in com-
puter games and in online learning and teaching environments.

Although the TPACK framework includes reference to the cognitive aspects of teaching and 
learning in digital environments, the focus in the literature is mainly on the technological  aspects 
of use (e.g., Donnelly et al., 2011). This is expressed in the Technological Knowledge (TK) section 
of the TPACK questionnaire (Mishra & Koehler, 2006), where only 2 questions out of 24 deal 
explicitly with the cognitive skills that teachers should master. We suggest that the  criteria used 
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by Eshet-Alkalai and Amichai-Hamburger (2004) to assess digital skills as additional indicators 
of the ability of educators to cope effectively with the cognitive aspects of integrating technolo-
gies into school systems may contribute to the completeness of the TPACK framework and to its 
potential to cover the entire scope of the knowledge that teachers should master.

SUMMARY

Current research indicates that effective innovative technology integration in education sys-
tems is a very expensive and complex process that demands a wide range of paradigmatic 
changes within the organization’s culture (Riley, 2007). The problematic aspects of effective 
integration are evident in several studies, which show that most such integration projects fail 
to meet expectations or fail to achieve their goals (Lunenburg, 2010). Hence, especially given 
the high costs involved, there is great value in establishing a detailed holistic and authentic 
framework that covers and describes the full scope of challenges and skills required for ef-
fective technology integration, together with and a set of measures to help assess teachers’ 
level of knowledge and degree of readiness to cope successfully with this complex challenge.

The TPACK framework is one of the most widely accepted frameworks for describing 
teachers’ knowledge in the context of technology integration. Many studies do, indeed, use 
the this framework of the TPACK questionnaire (Mishra & Koehler, 2006) to assess teach-
ers’ knowledge. However, in recent years, particularly in studies on the implementation of 
change in organizations (A. Harris, 2011; Parise & Spillane, 2010), it has become evident that 
a significant part of the success of the change implementation processes depends on a wide 
range of affective, organizational, and cognitive aspects (Carter, 2008). In the TPACK frame-
work and questionnaire, these aspects are either not treated in enough detail (organizational 
and cognitive aspects) or not treated at all (affective aspect). Therefore, an expansion of the 
TPACK framework is necessary to improve its authenticity and holistic nature.

This article proposes an expansion and elaboration of the TPACK framework and offers a 
set of additional measures relating to organization, affect, and cognition, claiming that these 
would improve the completeness and accuracy of the TPACK framework as representing the 
knowledge that educators should master to employ technologies effectively. It is our conten-
tion that this combination provides a fuller, multidimensional picture of the challenges that 
education systems face in effective technology integration and presents a comprehensive and 
accurate picture of the skills and knowledge involved in technology integration projects.
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