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Abstract. One of the most promising recent advancements in education has 
been the extensive inclusion of technology. Educational technology focuses 
profoundly on how to encourage teachers to integrate technology in the curricu-
lum; however, teachers do not often apply technology as it should be according 
to its affordability. Two of the teachers’ reasons for not using technology in the 
class are typically related to their beliefs and knowledge. The aim of the present 
review was to understand the relationship between teachers’ pedagogical beliefs 
and knowledge with the integration of technology to improve technology use in 
education. We developed a model to support the integration of technology and 
students in classrooms by focusing on teachers’ pedagogical beliefs and know-
ledge. According to this study, the roles of teachers are facilitating students in 
acquiring technology-related knowledge, motivating them for using technology, 
and creating situation where students should integrate technology in learning. 
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1 Introduction 

In the recent decades, one of the most important advancements in education could be 
dedicated to an extensive spread and inclusion of technology in educational settings. 
Educational technology can provide valuable information and knowledge for students 
to have a related career as a subject of interest position in the future [1]. Many re-
searchers agree that technology can be used effectively as a cognitive tool as well as 
an instructional media [2]. Bruce and Levin [3] pointed that technology can be helpful 
in classroom settings by helping communication, encouraging inquiry, assisting stu-
dents’ self-expression, and constructing teaching products. Also, Bransford et al. [4] 
indicated that the role of technology includes being able to bring the real-world expe-
riences into the classroom, providing framework that allows learners to participate in 
complex cognitive tasks, increasing opportunities to receive sophisticated and indivi-
dualized feedback, expanding opportunities for teacher development, and building 
interaction between teachers and students. These findings show that the factors affect-
ing the use of technology are more complicated than researchers initially assume [1]. 
Undoubtedly, technology makes the learning process more interactive and, conse-
quently, more exciting and memorable. Recently, educational standards often expect 
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teachers to use information and communication technology (ICT) to enhance learning 
and teaching in the classrooms [1, 5, 6]. Furthermore, there are some challenges such 
as inadequate infrastructure, lack of training and personal expertise, and weak tech-
nical supports that frequently prevent teachers from using technology in the classroom 
[7]. Also, recent assessments show that technology has not been effectively used for 
learning facilitation in the schools yet. Hence, technology performance needs funda-
mental changes in the roles of teachers and students, instructional strategies, and educa-
tional setting [8]. Teachers’ knowledge and pedagogical beliefs are two sets of barriers 
that are often discussed to understand why technology is differently integrated into 
teaching among teachers who are prepared with relevant knowledge [9, 10]. 

It is important to examine the best way to enhance student learning with technolo-
gy. Hence, it is essential to first consider the factors affecting teachers’ decision to use 
technology in their classrooms before discussing the different instructional applica-
tions to maximize the effectiveness of technology [1, 11]. Hence, the present study 
attempts to provide a model to support the integration of technology and student by 
focusing on teachers’ pedagogical beliefs and knowledge. Our guiding research was 
“How teachers’ beliefs and knowledge should be considered in a model for integrat-
ing technology into classrooms.” 

2 Integration of Technology in Education 

Many studies have focused on the benefits of technology integration for using tech-
nology in educational settings [1, 5, 9]. Often, the use of technology in education is 
important to motivate student learning [12]. However, it also helps students to im-
prove several general skills such as problem solving and self-regulation or ICT skills 
[12, 13]. In other words, technology integration has found about how teachers use 
technology to convey familiar activities more reliably and productively [9, 14]. Al-
though a few teachers have used technology as a learning device or asked students to 
use, most teachers do not integrate technology effectively into teaching and learning 
and just use it to design instructional materials or provide lectures [1, 15, 16]. Because 
education of technology is important, the integration of technology in teacher training 
and professional growth has been significantly highlighted [10]. Hence, many coun-
tries have focused on the application of ICT in their communities to develop students’ 
thinking skills. For instance, the development of the ICT in Europe between 2000 and 
2011 has been quite dynamic [17]. Also, the integration of technology in classrooms 
in the United States and Japan reached 100% in 1993 and 2003, respectively [18]. 

3 Teacher Pedagogical Beliefs 

Beliefs are a collection of attitudes and values [12]. Hence, beliefs have a tendency to 
influence practice in terms of value [8, 15]. Beliefs about the value of something 
comprise the realized importance of specific goals and choices [19]. Understanding 
teachers’ beliefs that make technologies integrated into teaching would be supportive 
in improving technology integration trainings [10]. Teachers’ beliefs in relation to 
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technology are fundamental about whether technology can help them to achieve the 
instructional aims that they perceive to be most important [12, 20]. Teacher beliefs 
about teaching and learning are called pedagogical beliefs [21]. Hence, each teacher 
holds a set of beliefs that specify priorities for pedagogical knowledge and facilitates 
acquiring knowledge by students [16, 21]. Also, there has been a growing research 
interest in exploring teachers’ beliefs about pedagogy or education, value, and self-
efficacy that underlies how they apply technology [5, 12, 21]. In research on teacher 
beliefs in technology integration contexts, Kima et al. [10] noticed a difference that 
researchers study beliefs only associated with technology, although there should be 
basic beliefs that are associated with teacher beliefs in relation to technology. 

Because belief systems influence how teachers use technology in the classroom, 
teacher pedagogical beliefs are considered even more influential than teacher know-
ledge in technology integration. 

4 Teacher Knowledge 

Inasmuch as the teacher plays a main role in the educational process, it is important to 
have some developed knowledge [22]. Basically, teachers need to have the basic 
technology skills to prepare their students to be technologically capable [8]. Accord-
ing to Lawless and Pellegrino [23], technological literacy has fast become one of the 
basic skills of teaching. Although most teachers believe that technology helps them 
accomplish professional and personal tasks more efficiently, they are reluctant to 
incorporate the same tools into the classroom. Lack of relevant knowledge and also 
lack of specific technology knowledge and skills are the common reasons given by 
teachers for not using technology in the classroom [8, 23].  

According to Shulman [24], teachers’ knowledge includes knowledge of the subject 
(content knowledge), knowledge of teaching methods and classroom management strat-
egies (pedagogical knowledge), and knowledge of how to teach specific content to 
learners in specific contexts (pedagogical content knowledge [PCK]). The technological 
pedagogical content knowledge (TPCK) framework builds on Shulman’s descriptions of 
PCK to describe how teachers’ understanding of educational technologies and PCK 
interact with one another to produce effective teaching with technology [25]. Because 
focusing on technology knowledge and skills is important, technology integration can-
not occur if the teacher lacks the knowledge or skills. Hence, the TPCK facilitates 
teacher professional development and teachers’ use of technology. 

5 Discussion 

In our review, we identified that teachers’ pedagogical beliefs and different types of 
knowledge belong to the important elements of a model for supporting the integration 
of technology into classrooms. However, according to the models of Hew and Brush 
[9] and Bate [26], the roles of school principals and local authorities, government 
policies and resources, leadership, school culture, equipment, and infrastructure 
should also be considered. As a synthesis of our review and other models, we propose 
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an integrated model that is open for further justifications and discussions. This model 
is presented on Figure 1. According to our model of integrating technology and stu-
dents, there are two stakeholders (teachers and school leaders) and five activities 
(teachers’ beliefs, teachers’ knowledge, students’ behavior, governmental policies, 
and financial support) that should be taken into account in planning on change in the 
use of technologies in educational settings. School leaders should act according to the 
governmental policies that should enable the application of educational technologies 
by financial support and by encouraging the change of teachers’ beliefs and the im-
provement of teachers’ knowledge needed in this process. Teachers have “positive 
pedagogical beliefs” and knowledge needed to effectively use the tools in changing 
students’ behavior (so that they are encouraged to learn using technology), and tech-
nology will be “organically” integrated into the classroom—there are more often de-
signed situations where students and technology are integrated in a classroom. 

 

Fig. 1. Model of the integration of technology into classroom 

According to this model, teachers should have beliefs that technology is valuable 
in students’ learning. Next, they need particular knowledge and skills to support stu-
dents in learning with technology. Liu [16] also pointed that the integration of tech-
nology includes opinions and applications related to the use of technology during 
education, and it relies on teachers’ pedagogical beliefs to practice. Hence, it can 
affect procedures of teaching. Mumtaz [27] highlighted that the role of pedagogy and 
teachers’ beliefs about teaching and learning with ICT are central to integration. 
However, in addition, there are several factors that influence teachers’ decisions to 
use ICT in the classroom: access to resources, support in their school, and school and 
national policies. In this respect, school leaders or owners can increase their sense of 
confidence by making technical and pedagogical support to teachers to examine new 
applications [28]. 

Hence, to improve the pedagogical beliefs to adopt the concept of good teaching 
and also to obtain the knowledge, teachers still need confidence to perform it within 
their particular contexts. In fact, in the context of technology integration, teachers’ 
beliefs and knowledge toward technology may be conceptualized as their interest in 
the use of technology. In other words, teachers’ beliefs and knowledge are strongly 
connected to the teaching application. 
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6 Conclusion 

In this research, beliefs and knowledge of instructional practices were the most impor-
tant issues related to teacher changes that are required to facilitate technology and 
student integration into classroom. To achieve this purpose, it is critical to motivate 
teachers to understand how they must use technology for the facilitation of meaning-
ful learning, which enables students to construct connected knowledge.  

According to the subjects described in this review, three recommendations for fu-
ture studies about the role of teacher and school activities are suggested: promoting 
and changing pedagogical beliefs and knowledge about the benefits of using technol-
ogy for teachers, providing new educational models for encouraging students for  
performing new technology in schools, and creating more situations for integrating 
students with technology in their classrooms. 
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