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ABSTRACT 

Thesis Title: Secondary School Teachers’ Beliefs and Instructional Competence in Using 

Information and Communication Technology (ICT) 

The aim of the present study was to find out the teachers’ beliefs and instructional competence of 

using Information and Communication Technology (ICT) in their teaching in public and private 

sector secondary schools. Further analysis was carried out to compare gender differences in using 

ICT and availability of ICT facilities at public and private schools. Present research followed the 

quantitative approach with survey design. Proportionate stratified random sampling technique was 

used, and data were collected from each stratum of public; private; male and female. The sample 

consisted of 1253 secondary school teachers. The study was descriptive in nature. For date 

collections, the researcher adapted the UNESCO ICT-CFT, (2011) (United Nation Education 

Scientific and Culture Organization) questionnaire. Data were collected from secondary school 

teachers from both the public and private sectors of district Mardan, Khyber Pakhtunkhwa. The 

analysis of the collected data was carried out through Statistical Package for Social Sciences 

(SPSS) by applying percentage, mean, Standard Deviation and t-test. It was found out that public 

sectors SSTs have better beliefs and instructional competence of ICT use in teaching than private 

sector SSTs. It was found that female secondary school teachers have positive belief of ICT use in 

teaching than male secondary school teachers. Gender differences showed that male secondary 

school teachers have better instructional competence than female secondary school teachers. It is 

recommended that secondary school teachers of public and private sectors may be provided 

awareness about ICT use in teaching through seminars and workshops. Likewise, make sure 

provision of ICT facilities in secondary schools. Last but not least, practical training of teachers 

regarding ICT use in teaching learning process at school level is an essential component for the 

encouraging results. 
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CHAPTER 1 

INTRODUCTION 

1.1 Background of the Study  

 Information and communication technology (ICT) is the most important part of 

the teaching and learning process in the present scenario of the technological world. To 

meet the challenges of the 21st century, it is necessary that our teachers must be 

competent and equip with ICT use of the modern world. The importance of ICT in the 

teaching learning process cannot be neglected in the present situation (Anup & Raj, 

2014). Teachers, textbooks, and blackboard/whiteboards were the highly heavy 

apparatus of teaching and learning before the last two decades. In the current era the 

ICT covered all fields of life including schooling (Saravanakumar, 2018).  

 Bhattacharjee and Deb, (2016) explored that development of Technology has 

brought changes in every field of life such as forming, engineering, health, and 

education. Now the use of ICT entered school education due to its importance and easy 

applicability in classrooms and students’ interest. It is a well-known process that it has 

great capacity to improve the teaching learning process everywhere and at every level. 

It enhances problem solving skills, motivation due to its interactive nature and creativity 

of individual. Researchers, educationists, and teachers believe that the quality of 

education can be improved through regular use of technology like the use of ICT in 

learning process at specific school level. The speedy evolution of ICT has brought 

amazing variation in the global world of the 21st century and un-natural stresses in the 

present society. ICT is taking place very rapidly in our education system and daily lives 

(Mynbayeva & et al, 2017). The development of ICT tools has changed the whole 



  

2 

 

scenario, now focus is on construction of knowledge rather than transfer of knowledge. 

Nowadays we are only focusing on how to use computers instead of how to teach 

students more efficiently. That is the reason we are failing to integrate technology in 

classrooms (Vangrieken et al, 2017). Gomez-Galan and et al, (2016) concluded that for 

the study that transformation of quality education and pedagogical training of teachers 

are essential for the development of teachers and ICT use in instruction. In schools the 

pre training of teachers is not sufficient for fulfilment of teachers need during teaching 

learning process. Continuous professional development (CPD) plays a very important 

role. It helps teachers to adapt to new ways and trends of instruction in the present 

global world. In this way we can transmit the 21st century skills to students (Tairab et 

al, 2016). 

Belief is an abstract word; its nature is qualitative and subjective. It is the inner 

thinking level or an idea or perception of a person regarding something (Clark & 

Peterson, 1986; Calderhead, 1996). According to Lavigne, (2014) beliefs are the 

perception of individuals regarding someone/something. For example, teachers’ beliefs 

regarding pedagogy consist of teacher planning, adaptation and implementation of 

specific techniques and strategies in the teaching learning process. Teachers’ beliefs 

and willingness is an important factor for ICT integration in classroom. Only ICT tools 

availability cannot help in learning. A teacher knows better how much he/she can 

integrate technology in their teaching. Teachers’ use of ICT and their belief are directly 

linked with each other (Scherer et al, 2018). The stronger the teachers’ self-efficacy 

regarding technology use, the more the teachers will open to use ICT in classroom 

practices (Scherer et al, 2015). 
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ICT is an umbrella word that refers to any type of communication devices, for 

example computer, cell phone, internet, hardware and software, radio, television, tape 

recorder and satellite systems and so on. It also includes video conferencing and 

distance education. The word ICT is often spoken in a specific context like ICT in 

education, ICT in health care and ICT in libraries (Archer & et al, 2014; Chauhan, 

2017).  

ICT competency is the capability of individuals necessary for survival in a 

specific environment that helps in learning and practicing in this digital world (the new 

media consortium (NMC) Horizon Report, 2017). Tairab et al, (2016) observed that 

ICT competencies play pivotal role in ICT integration in classroom. So competent 

teachers can integrate ICT in the classroom. Through continuous professional 

development (CPD) of teachers we can achieve the goal of ICT integration in the 

education system. According to Scherer et al, (2015) there are two types of factors 

which influence ICT integration in the education system.  

a. Intrinsic factors (IF) 

b. Extrinsic factors (EF) 

Intrinsic factors (IF) include teachers’ competence and confidence, teachers’ 

attitude, and willingness. Extrinsic factors (EF) consist of time, professional 

development, and technical support from administration including principal support, 

proper planning of government and school, insufficient funds, and organization culture 

(Scherer et al, 2015). McGraw & Davis, (2017) explored that the school environment 

and incentives for ICT use are helpful for the successful integration of ICT in 

classroom.  
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According to Kapur, D. (2021) Secondary education is reflected as the utmost 

essential phase of educational life of learners. If teachers guide and flourish them at this 

stage, to provide comprehensive base in different themes such as related to the subject 

of science, mathematics as well as in English language, then learner succeed in life. 

The students’ futures perspective concerning learning is persuaded by secondary level. 

However, quality higher education is directly influenced by the environment/ context 

of secondary level (Hossain, 2015; Javed & et al, 2016). In Pakistani education system 

the secondary level comprises of classes from IX- X and this level of education is 

responsible to delivers skilled work force for the social and economic progress of the 

country.  Secondary education (SE) in Pakistan has two main objectives:  

1. To facilitate the country’s social and economic growth through the 

production of skilled individuals in the country. 

2. To guide and facilitate the learners to prepare themselves for higher study 

(National Education Policy NEP, 2009). 

Quality education in a country is possible only due to the addition of new 

methods and learning styles in the educational process. The quality education of an 

individual is looked-for to fulfill the economic gap in advanced countries through 

enhancement of effective instruction (constitution of (1973) of Islamic Republic of 

Pakistan). Aslan and Zhu, (2017) stated that ICT is a catalyst for change in the field of 

schooling such as change in teaching methods and style, change in strategies and 

techniques during class and easy approach to available information all over the globe. 

But this available information needs to be transformed in the young generation through 

suitable methods. This transformation of knowledge without competent teachers seems 

difficult. So, ICT competency is very necessary for teachers. ICT competent teachers 

often integrate technology in the teaching learning process in the best way (Cakir and 



  

5 

 

Yildirim 2013; Sipila, 2014; Aslan & Zhu, 2017). In this digital communication era 

teachers as well as students have easy access to information resources. But only access 

is not sufficient for success.  

According to Wang, (2019) teachers and students can take advantage from ICT 

in learning to fulfill the following three requirements: 

1. Should make instructors aware of ICT use in the field of education. 

2. Teachers’ knowledge and skill improvement in using ICT. 

3. Re-design and re-construct the curriculum and educational system 

The above three requirements are most important for the application of ICT in schools. 

If teacher’s beliefs are negative about the ICT use in classroom and they consider it as 

wastage of time during school hours or according to the second requirement they have 

no knowledge and skills of ICT integration in classroom, so how can we expect quality 

education from our teachers (Wang, 2019). For the improvement of quality education 

in the country it is necessary to enhance competencies of teachers and students such as 

critical thinking, life skills, decision making, situation handling, team working and 

affective communication. For this purpose, ICT integration in teaching learning process 

and teachers’ competency are the utmost need of the present situation (Al-Rahmi et al, 

2018). Ghavifekr and Rosdy, (2015) described the usefulness of ICT that it has not only 

changed the role of teachers as a facilitator from traditional teacher but has also 

provided many websites and software packages that can be applied in classroom 

instruction during learning. In developing countries like Pakistan, the transformation of 

ICT in the field of education is very slow process. Some teachers take more time to get 

technology competency in the field of education, however the frequent use of software 

packages in schools like to prepare presentation on power point, excel and MS word 
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can develop teacher’s ICT competency and make possible its application in teaching 

learning process. These packages are sources of information and help for students and 

teachers. The application of ICT in classroom and future behavior of teachers towards 

technology (belief) is directly proportional to teachers’ competency and attitude 

towards technology use. Because teachers’ competency and belief towards technology 

can develop ICT application in education system (Chun-Mei & et, al, 2018; Japhet & 

Usman, 2018). Ahmed (2016) state that ICT in education is the utmost need of present 

global world. In Pakistan’s scenario the social media brings a broadened outlook and 

potentials in ICT application in education system. It has been detected globally that 

social media is used in the education system on a large scale.  

According to Owens, (2014) in Pakistan teachers use social networks (SMS, 

WhatsApp, and Face book) for communication and collaboration with parents and 

students as well as in classroom lessons. However, Owens illustrates that social media 

in the education system is very effective way of ICT integration in education system. 

Social networks are considered a very useful source for teachers’ communication within 

classroom, school, and community (Owens, 2014). 

 Akhtar et, al. (2014) found great contrast regarding ICT technology usefulness and 

implementation in public and private sector of Khyber Pakhtunkhwa (KPK) at 

secondary level. It was also observed that either implementation is not possible due to 

lack of teacher professional learning, ICT competence of teachers, resources 

availability at school level in KPK and teachers’ belief regarding ICT use in teaching. 

As seen in the study of Guerra and Wubbena, (2017) teachers’ beliefs and classroom 

practices are interrelated. So, the researcher selected this area of secondary school 

teachers’ beliefs and instructional competence in using ICT in teaching. The area of 
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ICT needs to be monitored by the school administration, principals, teachers, and 

students for the best results of the teaching learning process in secondary schools of the 

respective District. According to Khurshid et, al (2016) teachers who were not aware 

of ICT are not completely knowledgeable about ICT still they eager to use all the new 

technologies. The government should prepare suitable ICT facilitations in all areas 

equally so that everybody can approach and be attached to the new technology. If the 

government does not give suitable facilities training issues come along and then 

technical and pedagogical expertise will hinder the application of ICT use in instruction. 

Competent teachers are the need of the day. It is necessary to integrate technology in 

the present technological world. A huge variance exists among the public and private 

sectors (Akhtar & et, al. 2014). Since the government must make the difference to a lot 

lower extents between public and private sectors so public category will have to 

decrease curriculum overload and over emphasis on recalling and memorizing. Which 

will permit students and teachers to participate in quality educational activities. 

1.2  Rationale of the Study 

The world is becoming a global village. All types of knowledge and information 

are being changed into e-form such as the use of e-mailing, e-books, e-journaling, and 

e-communication for example Skype meetings, discussions, face book, twitter, and 

bugs (online learning) etc. The development of ICT has changed the lifestyle of every 

individual in our society. Especially, teachers being an individual influenced by this 

change of ICT. Integration of ICT and application of theory into practice became 

possible in schools through the incorporation of ICT tools in teaching learning process 

and administration too. It is the need of the hour for teachers to transform their 

competence and abilities to meet the teaching requirements of the 21st century. The 

importance of ICT use in instruction drew the attention of researcher towards this area. 



  

8 

 

The Government of Pakistan has developed the national professional standards for 

teacher education (NPSTE, 2009), where standard number 7 mentions that the teachers 

of the state should have effective communication and proficient use of ICT. Therefore, 

teachers should have the basic knowledge to use available resources of ICT such as 

artwork, videos, camera, projector, and computer in their classrooms during instruction. 

The researcher herself lives in the rural areas of District Mardan, Khyber Pakhtunkhwa 

(KPK), Pakistan and have observed that the government of KPK provided computer 

laboratories to secondary schools for students but generally, SSTs lack competence to 

utilize those laboratories in teaching learning process and record keeping. Therefore, 

they are unable to transfer the knowledge, skills, and abilities to students to use 

computers.  Therefore, the researcher wanted to assess secondary school teachers’ 

beliefs about ICT use in teaching. Furthermore, the researcher aimed to check the 

availability of resources needed for the integration of technology in the teaching 

learning process. Keeping in view the importance of ICT uses in teaching and daily 

lives, the researcher motivated towards this area.  

The researcher studied many literatures, about teachers’ competence in using 

ICT in teaching at international and national level, however, she observed that there 

was lack of research about teachers’ beliefs and competence for using ICT in Pakistani 

context, especially in remote areas of the country. Therefore, to fill the gap the 

researcher selected the topic, “Secondary School Teachers’ beliefs and instructional 

competence in using ICT”. Last but not the least, the importance of my study can also 

be observed in the National education policy (NEP, 2009) which emphasis on e-

competency of teachers and communication skills at all levels due to the excessive 

usage of digital tools of ICT. 
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1.3  Statement of the Problem  

The aim of the present study was to investigate the secondary school teachers’ 

beliefs and instructional competence of ICT use.  

The use of ICT has become a culture in each institution in the form of E-

Banking, E-Ticketing, E-Governance, E-Transferring, E-learning, and telemedicine. 

Moreover, the adaptation of ICT in education activities during the pandemic outbreak 

played an effective role in meeting the gap of traditional learning activities (Chandio, 

2020: Haider, et al., 2019). 

The researcher selected the concept of ICT due to its importance in the global 

world of 21st century. The study was relevant to researchers’ field of interest in this area 

of research. Working professionally and academically on the topic regarding the 

differences of SSTs beliefs and instructional competence in public and private sector 

were taken by the researcher.  

Public and private sector and gender differences were also observed regarding 

beliefs and competence of ICT use. In addition, the researcher checked the availability 

of computer related facilities at secondary level schools.  

1.4  Objectives of the Research Study 

The following were the objectives of the research. 

1. To assess Secondary School Teachers (SST)’ beliefs about the use of computer 

Technology in teaching. 

2. To determine secondary school teachers’ instructional competence in using 

Information and Communication Technology (ICT). 

3. To compare Secondary School Teachers’ beliefs about use of ICT in teaching 

in public and private sector schools. 
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4. To compare public and private sector Secondary School Teachers’ instructional 

competence in using information and communication technology in teaching. 

5. To compare gender differences regarding instructional competence in using 

Information and communication technology in teaching. 

6. To determine gender differences in Secondary School Teachers (SSTs)’ beliefs 

about the use of computer Technology in teaching. 

7. To explore the status of availability of computer related facilities in public and 

private sector schools. 

1.5  Research Questions 

R.Q no.1. What do Secondary School Teachers (SSTs) think about the use of 

computer technology in teaching? 

R.Q no.2. What are Secondary School Teachers (SSTs) instructional competence 

in using ICT in teaching? 

1.6  Hypotheses  

Ho1 There is no significant difference in the mean score of public and private 

sector secondary school teachers’ (SSTs) belief regarding the use of 

computer technology in teaching. 

Ho2  There is no significant difference in the mean score of public and private 

sector secondary school teachers (SSTs) instructional competence in 

using information and communication technology in teaching. 

Ho2.1 There is no significant difference in the mean score of public and private 

sector secondary school teachers (SSTs) instructional competence in 
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using information and communication technology in teaching in the 

context of technology literacy approach. 

Ho2.2 There is no significant difference in the mean score of public and private 

sector secondary school teachers (SSTs) instructional competence in 

using information and communication technology in teaching in the 

context of policy awareness about ICT. 

Ho2.3 There is no significant difference in the mean score of public and private 

sector secondary school teachers (SSTs) instructional competence in 

using information and communication technology in teaching in the 

context of basic knowledge of ICT. 

Ho2.4 There is no significant difference in the mean score of public and private 

sector secondary school teachers (SSTs) instructional competence in 

using information and communication technology in teaching in the 

context of integration of technology.  

Ho2.5 There is no significant difference in the mean score of public and private 

sector secondary school teachers (SSTs) instructional competence in 

using information and communication technology in teaching in the 

context of the use of basic tool of technology. 

Ho2.6  There is no significant difference in the mean score of public and private 

sector secondary school teachers (SSTs) instructional competence in 

using information and communication technology in teaching in the 

context of standard classroom. 
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Ho2.7 There is no significant difference in the mean score of public and private 

sector secondary school teachers (SSTs) instructional competence in 

using information and communication technology in teaching in the 

context of digital literacy. 

Ho2.8 There is no significant difference in the mean score of public and private 

sector secondary school teachers (SSTs) instructional competence in 

using information and communication technology in teaching in the 

context of knowledge deepening approach. 

Ho2.9 There is no significant difference in the mean score of public and private 

sector secondary school teachers (SSTs) instructional competence in 

using information and communication technology in teaching in the 

context of policy understanding in ICT. 

Ho2.10 There is no significant difference in the mean score of public and private 

sector secondary school teachers (SSTs) instructional competence in 

using information and communication technology in teaching in the 

context of knowledge application. 

Ho2.11 There is no significant difference in the mean score of public and private 

sector secondary school teachers (SSTs) instructional competence in 

using information and communication technology in teaching in the 

context of complex problem solving. 

Ho2.12 There is no significant difference in the mean score of public and private 

sector secondary school teachers (SSTs) instructional competence in 

using information and communication technology in teaching in the 

context of complex tools in ICT. 



  

13 

 

Ho2.13 There is no significant difference in the mean score of public and private 

sector secondary school teachers (SSTs) instructional competence in 

using information and communication technology in teaching in the 

context of collaborative groups. 

Ho2.14 There is no significant difference in the mean score of public and private 

sector secondary school teachers (SSTs) instructional competence in 

using information and communication technology in teaching in the 

context of managing and guiding in ICT. 

Ho2.15 There is no significant difference in the mean score of public and private 

sector secondary school teachers (SSTs) instructional competence in 

using information and communication technology in teaching regarding 

knowledge creation approach. 

Ho2.16 There is no significant difference in the mean score of public and private 

sector secondary school teachers (SSTs) instructional competence in 

using information and communication technology in teaching in the 

context of policy innovation. 

Ho2.17 There is no significant difference in the mean score of public and private 

sector secondary school teachers (SSTs) instructional competence in 

using information and communication technology in teaching in the 

context of knowledge society skills. 

Ho2.18 There is no significant difference in the mean score of public and private 

sector secondary school teachers (SSTs) instructional competence in 

using information and communication technology in teaching in the 

context of self-management. 
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Ho2.19 There is no significant difference in the mean score of public and private 

sector secondary school teachers (SSTs) instructional competence in 

using information and communication technology in teaching in the 

context the use of pervasive tools of ICT. 

Ho2.20 There is no significant difference in the mean score of public and private 

sector secondary school teachers (SSTs) instructional competence in 

using information and communication technology in teaching in the 

context of learning organization. 

Ho2.21 There is no significant difference in the mean score of public and private 

sector secondary school teachers (SSTs) instructional competence in 

using information and communication technology in teaching in the 

context of teacher as model learner. 

Ho3  There is no significant difference in the mean score of male and female 

secondary school teachers (SSTs) instructional competence in using 

Information and communication technology. 

Ho4 There is no significant difference in the mean score of male and female 

secondary school teachers (SSTs) beliefs about using information and 

communication technology in teaching. 

Ho5 There is no significant difference in the mean score of the status of 

availability of computer related facilities in public and private sector 

secondary schools. 
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1.8  Theoretical Framework  

            The aim of the existing study was to evaluate SSTs beliefs and instructional 

competence against the theoretical framework of UNESCO (2011).  Therefore, the 

researcher used United Nation Education Scientific and Culture Organization, ICT- 

competency standards (2011) for trainers (UNESCO) ICT- CFT as theoretical 

framework for the present study. UNESCO, (2011) developed competency framework 

for teachers regarding ICT competence. It is called the ICT competence framework for 

teachers UNESCO, (2011). UNESCO ICT- CFT are ICT standards for educators which 

were first published in (2008) and then revised in 2011. They are based on three 

approaches, namely: 

i. Technology literacy (TLA) 

ii. Knowledge deepening (KDA)  

iii. Knowledge creation (KCA) 

These approaches are crossing with six components of educational 

system. These components are as under: 

a. Understanding ICT in education 

b. Curriculum and assessment 

c. Pedagogy 

d. ICT 

e. Organization and administration 

f. Teacher professional learning 

 These components are also presented here in below figure- 1 
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Figure 1. 1  The ICT Competency Framework for Teachers 

Source: (UNESCO ICT-CFT, 2011) 
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The conceptual framework of the present study is described here in pictorial form 

in following diagram:  

 

1.8.1  Conceptual Framework of the Study 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. 2  Conceptual Framework of the Study 
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Figure 1.1 depicted that the existing study identified the secondary school teachers’ 

beliefs and instructional competence of ICT use in teaching. Beliefs and instructional 

competence were measured through three components of the UNESCO ICT-CFT, 

(2011). These components consisted of a Technology literacy approach, knowledge 

deepening approach and knowledge creation approach. Further these approaches were 

crossed with six components of educational system. As seen in figure number 1.2 

(conceptual framework of the study). Moreover, each approach comprised of six 

subparts and there were three questions on each part related to the components of the 

educational system. 

1.9 Significance of Study 

Current study pays attention to the incorporation of ICT in education at school 

level which is unavoidable in the present scenario. The current study investigated the 

SSTs beliefs and instructional competence. As the secondary school teachers’ beliefs 

and instructional competence of ICT use have not been presented together in literature. 

Many studies explored the importance of these variables with some other variable. 

Current study is an excellent contribution in the field of secondary education in 

the context a backward area of Pakistan. In this area most of the studies have been done 

in a western context. Contextualization of present research variables at secondary 

school level is also of great importance. Because at this stage, teachers prepare students 

for different professions.   Findings of the present study bridges the gap between 

teachers’ beliefs about the importance of ICT in teaching and their competence in using 

ICT in teaching. These findings are also beneficial for the policy makers, curriculum 

developers, teacher trainer and professional development institutions of secondary 

school level.   
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It is expected that the outcomes of the present research project are helpful for 

schoolteachers, scholars, curriculum developers and policy makers by presenting a new 

paradigm for teachers’ beliefs and instructional competence to enhance knowledge, 

skills, and abilities to survive in this technological world. The present research sets an 

example for future researchers to explore further in the same area. 

1.10  Research Methodology 

This section is comprised of research proposal, design, and population of the 

study, sample selection, technique of selection, questionnaire, and collection of data 

from respondents. 

1.10.1  Research Design 

 Current study followed the quantitative research paradigm with survey design. 

As it was quantitative research so, the difference between two main variables were 

found out in public and private sector. Secondary school teachers’ beliefs and 

instructional competence were the two main variables of the study. 

1.10.2 Population of the Study 

 As for as population of the study is concerned all the SSTs serving in high 

schools of public and private sector located in district Mardan were the population of 

the study. According to the annual statistical report of government schools of Khyber 

Pakhtunkhwa (ASR, 2017-2018) there are total 167 public secondary schools (high) in 

district Mardan in which 87 are boys’ secondary schools and 80 are girls’ secondary 

schools. There are 2755 numbers of secondary school teachers (SSTs) in which 1526 

are male while 1229 are female. Correspondingly, according to the annual statistical 

report of non-government schools of Khyber Pakhtunkhwa (ASR, 2017-2018), there 

are 130 private secondary schools in district Mardan. 3512 numbers of teachers are 
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there in which 2410 are male while 1090 are female SSTs. From the above statistics 

297 are the total number of secondary public and private schools in district Mardan and 

secondary school teachers (SSTs) are 6267 in number. The population of the study were 

all SSTs teaching and guiding in the public and the private sector of the District Mardan.  

1.10.3 Sample and Sampling Technique 

There were two strata of the population. Male and female were the sub strata 

of the population. 

1. Public secondary school teachers (SSTs) 

 2. Private secondary school teachers (SSTs). 

According to Mills and Gay (2019) if the population size is around or above 

1500 then sample size should be 20% of the population size. Therefore 20% sample 

size was taken from each stratum. According to (Ross, 2005) in proportionate stratified 

sampling technique, the sample is allocated in each stratum according to the ratio of 

population among the strata. Total SSTs of public sector were 2754 in which 20% were 

selected as a sample of the study which consisted of 550 SSTs. Total private sector 

teachers were 3552 in which 20% were selected for the study, which comprised 703 

secondary school teachers. 1253 number of secondary school teachers were selected 

randomly from different high schools of district Mardan. A total of 550 (20%) of SSTs 

in public sector while 703(20%) number of SSTs from private sector were selected 

randomly. 1253 number of secondary school teachers were selected randomly. In these 

1253 SSTs. 635 were male SSTs and 618 were female SSTs.  
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1.10.4 Research Instrument 

Data was collected from the respondents of both public and private sectors SSTs 

with the help of an adapted questionnaire, which is based on the UNESCO ICT-CFT, 

(2011) framework for teachers. The adapted questionnaire consisted of three 

approaches; each approach has six sub parts. Each subpart has three questions of the 

educational system. Total questions of the questionnaire were 63 in number in which 

two were open ended questions. 

1.10.5 Data Collection 

  Three sources like WhatsApp, email and post were used for data collection to 

faraway respondents while nearest respondents were visited personally by the 

researcher. Some of them demanded the Urdu version of the questionnaire which was 

provided. The researcher explained to respondent the purpose of the study and data 

collection. 

1.10.6  Data Analysis 

After collection of data, it was arranged properly and then evaluated statistically 

by means of Statistical package for social sciences (SPSS) by applying statistical tests 

like t. test, mean, percentage. In present research both descriptive and inferential 

statistics were applied. T-test was applied to test the hypothesis. Conclusions were 

drawn through statistical analysis of the data based on findings and recommendations 

were suggested accordingly. 
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1.11  Delimitation of the Study 

The present study was delimited to following aspects due to time and other 

financial constraints: 

1. Finding out the SSTs (male and female) belief and instructional competence 

about the use of ICT for teaching at secondary schools in public and private 

sector in District Mardan, KPK only. 

2. Assessing SSTs beliefs and instructional competence using ICT as per 

UNESCO ICT-CFT, (2011) based adapted questionnaire.  

Using questionnaire (attached as Appendix- A) for secondary school teachers (SSTs) 

data was collected. 

 

 

1.12  Operational Definition 

 Operational classification of the research variables helps the reader to clearly 

understand the meaning of the terms used in the research study which the researcher 

aims to carry (Gay & et al., 2012). The following terms are operationally defined for 

the current research study. 

 1.12.1 Secondary Level Education 

 In the Pakistani education system, the secondary school level includes the 9th 

and 10th years of formal education.it is known as secondary school certificate (SSC). 

The classes are attended by students of 15 to 16 years of average age. Other names used 

for secondary education SSC are intermediate and secondary level. In present study 

secondary level schools means high and higher secondary schools of district Mardan. 

In which the 9th and 10th class students receive education for secondary school 

certificate (SSC) after completion of the specific duration. 
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 1.12.2  Secondary School Teachers (SSTs) 

In current study secondary school teachers means the teachers who teach to 9th 

and 10th class at secondary level. These teachers consisted of SST (general), SST 

(biochemistry) and SST (math/ physics). 

1.12.3  Beliefs 

In current research study the researcher means SSTs beliefs/ thinking or an idea 

about the importance and use of ICT in instruction. It consisted upon pedagogy, teacher 

planning, adaptation and implementation of specific technique and strategies during 

instruction. 

1.12.4  Teachers’ Instructional Competence 

In the present study instructional competence of teachers denotes the capability 

(knowledge, skills, and attitude) of teachers (SSTs) regarding effectiveness, usage, and 

integration of ICT in instruction. 

1.12.5  ICT 

In present study ICT stands for Information and Communication Technology/ 

technologies which include computer laboratory facility, presence of computers, access 

to internet, mobile phone, availability of computer teacher, uninterrupted power supply 

(UPS) and technician and technical assistance, etc. 

1.12.6  Technology Literacy Approach (TLA)  

 It is the ability to search information through the internet by using ICT to 

communicate with students and teachers. In present study it is the use of computers and 

internet, use of social media in teaching. The purpose is to check teachers’ beliefs and 

instructional competence through their views.   
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1.12.7  Knowledge Deepening Approach (KDA) 

           This approach in present study means the teachers should have mastery in using 

ICT resources in school and give value to use the knowledge to solve complex problems 

in daily life.   

1.12.8  Knowledge Creation Approach (KCA) 

           This approach deals with that teacher should have the ability to create something, 

such as developing power point presentation or designing ICT incorporated lesson 

plans for students. 

1.12.9  Policy awareness (PA) 

In present study policy awareness means that SSTs have some idea about the 

policy and importance of ICT use in instruction. 

1.12.10 Basic Knowledge (CA) 

In present study basic knowledge means, SSTs have some competence to use 

ICT in instruction by using internet for lecture preparation and evaluation of students.  

1.12.11 Integrate Technology (P) 

In present study it means that SSTs have some skills to integrate technology in 

teaching by preparing lesson plan for students. 

1.12.12 Basic Tools (ICT) 

 In present study Basic tools means SSTs have access and use basic ICT tools 

such as e-mail address, software for teaching, computer for maintaining students record. 

 



  

25 

 

1.12.13 Standard Classroom (OA) 

 In present study it means that SSTs should have some competence to use 

computer lab, organize classroom for individual learning and small group activities. 

1.12.14 Digital Literacy (TPL) 

 In present study it means that SSTs have competence to use ICT for students 

and their own development and performance.  

1.12.15 Policy Understanding (PU) 

 In present study it means that SSTs might understand the ICT policy and give 

it importance in teaching. Such as ICT could change the teaching practice in classroom. 

1.12.16 Knowledge Application (CA) 

 In present study it means SSTs should apply the ICT tools in instruction for 

innovative ways of assessments and should know how to apply learnt knowledge to 

make students to understand the real-world problems. 

1.12.17 Complex Problem Solving (P) 

 In present study it means SSTs have competence to use internet to design on-

line material to support students and apply project-based learning. 

1.12.18 Complex Tools (ICT) 

 In present study it means SSTs have competence to use open educational 

resources to communicate with students, for maintaining progress of the students. 

1.12.19 Collaborative Groups (OA) 

 In present study it means SSTs have competence to organize computers within 

the class to support collaborative activities. Such as project work/teamwork. 
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1.12.20 Manage and Guide (TPL) 

 In present study it means SSTs have competence to share ICT resources and 

collaborate with ICT experts and to use open educational resources for professional 

learning and development. 

1.12.21 Policy Innovation (PI) 

 In present study it means SSTs have competence to discuss the importance of 

ICT policy and suggest policy for school.  

1.12.22 Knowledge Society Skills (CA) 

 In present study it means SSTs have competence to help students to improve 

their communication skills, sharing of information and to acquire problem solving 

skills.  

1.12.23 Self -Management (P) 

 In present study it means SSTs have competence to help students in creating 

ICT based activities that engage students in problem solving. 

1.12.24 Pervasive Tools (ICT) 

 In present study it means SSTs have competence to use on-line learning 

environment to support students. Such as media, and collaboration with other schools. 
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1.12.25 Learning Organizations (OA) 

 In present study it means SSTs have competence to organize the classroom as 

learning community and to use web to share and collaborate with other schools. 

1.12.26 Teacher as Model Learner (TPL) 

 In present study it means SSTs have competence to play key role in introducing 

ICT policy in school, integrate technology in their own class, and to participate in 

educating teachers during service. 
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 CHAPTER 2 

REVIEW OF LITERATURE 

 

This chapter encompasses a review of studies that were done in the context of 

research variables. An effort has been made to organize the literature for defining and 

explaining research variables, identifying methodologies in previous studies, 

highlighting the trends followed, presenting findings of the research done in these areas 

and limitations identified by previous work.   

2.1  Introduction  

Every individual grasp some beliefs in life regarding something, likewise 

teachers also hold beliefs about teaching, ICT integration and students’ progress. 

According to Calderhead, (1996) belief is subjective in nature and creates vision and 

strength. Beliefs are the inner thinking of someone about something likewise teachers’ 

belief about the use of ICT in instructional methods, classroom management and 

technology integration. According to Micheal, (2018) belief is the mental state or 

condition that influence the way in which, we see things around us. The acceptable 

belief of our mind remains in our mind, until some negative response is received.  

Attitude is the way a person expresses or applies their beliefs and values and is 

expressed through words or behavior. Attitude is directly proportional to behavior for 

which any action of somebody carries out in any environmental society. Due to our 

attitude people easily judge our personality. According to the report of JRC (Joint 

Research Centre) technical reports, (2012) that e- competency is a human right of every 

citizen to survive in this digital world.  ICT has tremendous performance in the field of 

education. ICT presents a specific digital context to enhance teachers and students 
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learning. It also helps in activity-based learning (Mohammadi, 2015; Al-Rahmi et al, 

2018).  

Aslan & Zhu, (2017) explored that ICT can be used for change in the field of 

education such as change in teaching methods and strategies during instruction. As the 

world is becoming a global village. All types of information is available all over the 

world, this available information needs to be transformed in the young generation 

through competent teachers using suitable new teaching approaches. The 

transformation of knowledge without competent teachers seems difficult. So, ICT 

competency is very necessary for teachers.   

Sahito and Vaisanen, (2017) described ICT competencies and skills for teachers 

and named it 7Es for teachers. These are as under:  

1. Expertise in use of window programs 

2. Proficiency in use of safety procedures  

3. Skill in use of hardware gadgets  

4. Knowledge to use of internet  

5. Know-how to create accounts.  

6. Proficiency in fixing of software.  

7. Knowhow to use of software  

Sahito and Vaisanen, concluded that teachers should have all the above 

expertise during the teaching learning process. ICT Competent teachers are the need of 

the present system of education. As ICT competency improves teaching theoretically 

and practically (Khan& Markauskaite, 2017). 
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Hasse, (2017), stated that the fast-running world of technology is making 

teachers to take appropriate decisions every day because of concerning how, when, and 

where to adopt technology in classroom. For this purpose, teachers need ICT literacy 

to use ICT in learning process. Hasse identified some key competencies for teachers. 

These are as follows: 

1. Practical services in managing technology. 

2. Aptitude to analyze fluctuations in involved relationship. 

3. Competence to multifaceted ways   

4. Skill to analyze long run work to handle professionally.  

  Hasse suggested that special attention should be provided in the above areas 

of ICT in pre- and in-service teachers’ development programs. For the improvement of 

quality education in the country, it is necessary to enhance competence of teachers such 

as critical thinking, life skills, decision making, situation handling, team working and 

affective communication. For this purpose, ICT integration in teaching learning process 

and teachers’ competence are the utmost need of the present situation (Al-Rahmi et al, 

2018). 

According Hogenbirk, (2019) there are four distinctive areas of competencies for 

teachers required for ICT application in education system. These are as under: 

a. Thinking and learning skills 

b. Societal skills 

c. ICT skills  

d. Life skills  
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Thinking and learning skills include learning to learn, critical thinking, problem 

solving skill, imagination and creativity skills required for teachers’ competencies. 

Societal skills consist of communication skills, collaboration, accountability, and 

responsibility of the community members. ICT skills comprised of three types of 

literacy in the field of information, media, and technology. The combination of cultural 

awareness, citizenship, leadership, and self-regulation of the teachers are the different 

parameters of life skills. Hogenbirk, (2019) point out that if any school is interested in 

ICT integration in education/classroom, the school authority should emphasis on the 

above skills. Teachers are technological and well-prepared workers for the fast-moving 

world of the 21st century.     

 Ghavifekr and Rosdy, (2015) concluded that ICT impacts students learning as 

well as teachers learning and bind the classroom activities to daily routine. Teachers 

believe that ICT is used in instruction and students’ performance has a positive relation 

with each other. Teachers who have positive thinking/belief regarding ICT can integrate 

better ICT in instruction. Teachers’ positive attitude regarding ICT is a catalyst for the 

implementation of ICT integration in classroom (Ghavifekr & Rosdy, 2015). 

Lawrence, (2015) revealed that ICT has become a significant foundation for the 

improvement and efficiency in every sector. In education the integration of ICT in 

teaching has prominent character. The government and non-government programs have 

been investing millions of dollars for the application of ICT in schools and universities 

(Lawrence, 2015). Through ICT integration the teachers as well as students can enhance 

their learning. The use of ICT in classrooms has got priority all over the world. ICT 

helps students to learn better than the traditional methods of teaching. For this purpose, 

the teachers must have the capability to equip for technology integration. Teachers 
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should also transfer their knowledge to students through the integration of ICT in 

instruction (Archer et al, 2014; Chauhan, 2017).  

Chauhan, 2017 explored key competencies of successful ICT instructors, these 

are grouped in three main broad categories as under: 

1- Pre-competencies (before starting the course). 

2- Competencies needed during work (among different stages). 

3- Capabilities after completing the course (after work).   

ICT integration is the utilization and submission of ICT tools in the teaching 

process. Presently our students are familiar with technology, and they can learn more 

through the integration of technology. ICT is contributing a lot in instructional methods 

which can lead towards quality learning in classroom. Teachers can prepare students 

for living in the digital world. Therefore, teachers have the key role in students’ success. 

Chauhan, stated that the incorporation of ICT in classroom means to make possible the 

use of ICT in all aspects of teaching particularly in objective formation, lesson planning 

as well as in assessment strategies. Students’ practical use of computers in class can 

develop their skills and positive ways to use computers. It also helps with technology 

integration in the classroom. The status of ICT uses in teaching learning process and 

teachers’ beliefs regarding the use of technology in instruction are linked directly with 

each other (Chauhan, 2017).  

 Instructional competence leads to special skills and abilities required for everyone 

to learn and process the knowledge in specific ICT environment (Ilomaki et al, 2016). 

Application of ICT in classroom is possible in a dynamic, proactive, and suitable 

environment with competent teachers. In some school’s technical staff were not 



  

33 

 

available, that was a vast issue equally for trainers and learners. It can affect the 

teaching learning process (Jamieson-Procter et al, 2013).  

 Tucker and Stronge, (2017) state that instructional competence of ICT use is 

very necessary for teachers. Without these competencies teachers cannot help their 

students in this technological era. Trust et al, (2016) state that professional learning 

networks (PLNs) like face book, Skype, WhatsApp, E-mail, Twitter, IMO, viber and 

messenger have positive impact on teacher professional development (TPD). TPD and 

instructional competence (IC) in teaching learning process are directly linked with each 

other (Trust et al, 2016). Karuppiah et al, (2019) state that instructional competency of 

teachers regarding ICT can create knowledge societies which facilitate students’ 

lifelong learning (L3). Elabbar, (2017) explored that teachers were the core element of 

the education system. They construct, create, and describe new methods of learning. 

That is why they are the best source of knowledge for their students.  

Richmond et al, (2020) further emphasized the commitment of mentor teachers 

(MTs) and teacher candidates (TCs) regarding the integration of ICT in classroom. 

Olmanson, (2018) observed traditional methodology could be inspired by ICT 

integration in classroom. Teachers’ motivation is also an important factor. Incentives 

can help in teachers’ motivation and willingness for the integration of ICT in 

instruction. Teachers work more effectively when they are under observation was also 

described (Ronfeldt et al, 2018). Liu and Phelps, (2019) observed that teachers’ 

professional learning (TPL) programs regarding ICT integration are the policy levers 

for the development of teachers’ instructional competencies in the 21st century. CPD 

exercise of teachers and an application of a new framework for ICT integration are two 

distinctive elements for teachers’ instructional competence in using ICT in classroom 

(Onyema & Daniil, 2017). 
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According to Avdeevaa and et. al, (2016) Professional teachers needed certain 

instructional competencies which could be described as under: 

1. Providing the latest information to teachers.  

2. Equipping teachers with required instructional competencies.  

3. Developing in teachers’ positive attitude towards technology and honesty with 

profession. 

4. Selecting, collecting, processing, analyzing and managing for the purpose of 

creating their own websites 

5. Creating new methods of teaching and communicating with all stake holders of 

educational system (Nair, 2017; Avdeevaa & et. al, 2016).  

Arafah and Johari, (2015) explored competencies that are required for 

Secondary School Teachers regarding instruction in their classrooms. These are as 

under:  

1. Subject matter competence 

2. Pedagogical competence 

3. Curriculum competence 

4. Technology competence 

Khan et al, (2012) concluded that teacher’s positive attitude towards ICT integration 

and the availability of physical facilities in schools are the foundational needs for 

successful ICT integration of in classroom. Mehmood and Bokhari, (2012) state that 

for successful ICT integration in classroom school principal support is very necessary.  

According to Zahidi, (2013) it is the utmost duty of teachers to integrate the 

existing ICT apparatuses in the learning process. The application of ICT devices in 
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classroom makes possible the lesson enjoyable event and students feel no tediousness 

during learning as well as construct their behaviors enhance their knowledge through 

critical thinking and decision-making skills. ICT is used for keeping student’s records, 

library record and administration purposes. It can also provide guidance for teachers in 

the teaching learning process. 

Kaur and Singh (2018) studied the SSTs beliefs and attitude concerning the 

usage of ICT in classroom. It was exposed that secondary school teachers (SSTs) have 

strong positive attitude towards ICT use but found inadequate results in case of 

application in classroom. However, some key factors were identified for inadequate use 

of ICT. These are as under: 

1. Incomplete availability of internet  

2. Absence of modern infrastructure  

3. Imperfect technical support  

4. Deficiency of training  

5. Shortage of time  

6. Inflexible curriculum  

7. Outdated methods of evaluation  

8. Degree oriented education system   

9. Teachers’ competencies  

Kaur and Singh point out that teachers ‘training should be developed for fruitful 

results of ICT integration in classroom. No gender difference was found towards ICT 

integration. 

In Hogenbirk (2016) discussed five factors /topics regarding ICT literacy in 

education. These are as under:  
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1. Self-responsibility of the teachers and students for learning plays important role 

to meet the challenges of the new school ICT policy. 

2. The outdated curriculum and examination system delay the process of ICT 

application. 

3. Learning materials, methods of instruction, subject, group and level should be 

clear for good results.  

4. Teachers’ training is also an important factor for implementation of ICT.  

5. Students should value the new methods and new learning requirements. 

  Palagolla and Wickramarachchi, (2019) observed two major indicators for ICT 

technology integration in education system. These are as under:  

1. The absence of ICT related training. 

2. Poor English language proficiency of teachers. 

           It was further elaborated that by providing teachers with professional learning 

(TPL) in the above two major areas the education system can overcome the problem of 

ICT integration in teaching learning process (Palagolla & Wickramarachchi, 2019). 

2.2  Approaches to Using Technology 

2.2.1  UNESCO (ICT-CFT), (2011) and Its Status  

UNESCO and their partners (Cisco, Intel, Microsoft and ISTE tried to identify 

teachers’ competency that should be developed for an actual incorporation of ICT in 

education. As a result, a document was prepared under a title as United Nation 

Education Scientific and Culture Organization (UNESCO (ICT-CFT), (2011) was first 

published in 2008 and revised in 2011.According to the revised document of UNESCO 

(ICT-CFT- 2011) only competencies are not enough for teachers. The application and 

use of technology can bring changes in the teaching learning process. The teachers 
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should transfer their knowledge, skills, and abilities to their students. Teachers can help 

their students to solve their problems, become creative and to work in teams using ICT 

resources.  

UNESCO ICT-CFT, (2011) has introduced three approaches that were used in the 

teaching learning process. These are as under: 

1. Technology literacy (TLA) 

2. Knowledge deepening (KDA)  

3. Knowledge creation (KCA)   

The above three approaches were crossed with six components of the 

educational system which were discussed later in detail. These approaches are a part 

of continuum presented in developing stage wise. For example, to recognize the ICT 

use in teaching, what teachers will do at specific level of each approach. Knowledge 

about ICT practice in instruction and required skills were pointed out for teachers, are 

given in this framework. Separately every approach consists of different applications 

in education transformations and developments. For each approach there are 

suggestions of modern technology, teachers’ role, and strategies essential for the 

application in classroom during learning. The effective integration of ICT technology 

in education depends upon only on instructors’ ability to use technology with new 

methods. The diagram (1.0.1 page 17, chapter 1) depicts the United Nation, Education, 

Scientific and Culture Organization (UNESCO (ICT-CFT), 2011).   

2.3    Components of Education System and ICT 

Components of education system which were crossed with Technology 

approaches for teachers which help in education structure are as under: 

1. To understand ICT in education system 
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2. To recognize the position of ICT in curriculum and assessment process 

3. The addition of new strategies in pedagogy. 

4. To know ICT in depth.   

5. The usage of organization and administration through latest policies. 

6. Teacher professional learning to update the teachers from the coming needs of 

the technological era.  

2.3.1 Understanding ICT in Education:  

ICT is considered the most powerful tool for transferring knowledge. ICT is two 

different sides of one coin. ICT has changed the teaching style from traditional method 

to modern method of teaching in which the learner is central and the teacher is only a 

facilitator. ICT introduced a verity of new methods for teaching through ICT tools in 

the teaching learning process. ICT use in classroom will bring dramatic changes in 

teaching learning process (Anup & Raj, 2014).  

M.O. Egea, (2014) described the importance of ICT in the education system. 

The researcher suggested that the application of ICT in classroom can enhance students 

thinking skills, which can develop creativity and higher order thinking skills in a unique 

learning environment. The ICT implementation in educational institutions needs 

internal and external support from the school and community. However, M.O. Egea, 

(2014) further elaborated that Teacher professional development and availability of ICT 

related facilities can bring fruitful results. Teachers’ technical support in schools and 

ICT infrastructure availability are the two important factors for ICT integration in 

education system (Ghavifekr & Rosdy, (2015). ICT has introduced the global village 

concept in which the people are in contact with each other like they are living next door 

to each other (Archer et al, 2014; Chauhan, 2017). The word ICT is used in a specific 
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context like ICT in education, ICT in health care and ICT in libraries, ICT in 

administration.  

2.3.2 Curriculum and Assessment 

Freeman and et. al, (2017) stated that assessment is an important factor in 

curriculum making process because it analyzes the environment carefully and further 

elaborates what techniques and strategies will be helpful in teaching learning process. 

Through ICT use in teaching process teacher can use special evaluation techniques that 

can be applied for students’ performance, behavior, engagement, and decision making 

across class/section and school. According to Majid, (2020) assessment plays an 

important role in the process of teaching and learning. The need for a virtual learning 

environment is growing day by day. Due to the increasing demand for ICT use, 

assessment is made in a new and innovative manner. Grading of students, promotion, 

placement, and a suitable curriculum all are dependent on assessment. Majid further 

explored that an assessment serves a variety of purposes for all stake holders, 

administrators, policy makers, business leaders, community members and other 

establishments of higher education. Capano and Pavan, (2019) found that assessment 

and observation of the situation and surrounding environment can help in specific tool 

adaptation process for achieving specific educational objectives. Moreover, 

examination and analysis of the situation can point out areas which need improvement 

in the curriculum making process. Because curriculum is the pathway through which 

the educational objectives can be achieved (Freeman & et. al, 2017; Capano & Pavan, 

2019). Marina, (2015) described that in present scenario, the use of ICT has reshaped 

the teaching process as it offers various tools that can be used in instruction to enhance 
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learning to a great extent. The utilization of ICT helps in assessment making process 

for students, delivery of assessment tasks, grading, and feedback to students.  

2.3.3 Pedagogy 

Word pedagogy derived from Greek which means the art of teaching. Word 

pedagogues in Greek denotes as teacher and paidagogos were slaves, responsible for 

pick and drop of children to their schools. These paidagogos also teach manners to 

school going children. That is why it got the name pedagogy. However, pedagogy is 

well-defined by way of: 

Pedagogy is the method of teaching through which teachers transmit the 

knowledge of theory in a specific context of the educational system (Persaud, 2019). 

 According to Nicu, (2017) the latest and relevant knowledge of Pedagogy is 

very important for teachers, ICT use in instruction plays an important role in adopting 

new methods of instruction. Because pedagogy clarifies how teachers can transmit 

knowledge in an easy way. A deep understanding of subject matter is also necessary 

for teachers. ICT is used for this purpose to bring wonderful changes in this regard. 

Because every type of information is available on the internet (Nicu, 2017). Best 

Pedagogy and proficiency in relevant subjects are the two important elements for 

transformation of knowledge in the young generation. Competent teachers can help 

students in linking one idea to another. Presently the use of internet for educational 

purposes plays pivotal role in changing the role teachers as well as students (Harr, 

2015). 

2.3.4  ICT 

 ICT consist of the following three components: 

1. Software 
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2. Application 

3. System  

Without the above three components the concept of ICT is incomplete (Chen et. 

al, 2015). ICT is two different sides of one coin. ICT has tremendous performance in 

the field of education. ICT presents a specific digital context to enhance teachers and 

students learning. It also helps in activity-based learning (Mohammadi, 2015; Al-

Rahmi et al, 2018). 

Mohammadi, (2015) stated that ICT includes any type of technology that can 

help to produce, store, and communicate information. ICT in education is used for the 

integration of different tools for transferring knowledge, skills, and experiences of 

learners. For this purpose, instructional competencies of teachers are very necessary for 

the improvement of ICT incorporation and association with the text in learning process. 

 Saravanakumar, (2018) explored that ICT is presenting significant changes in 

teaching methods. The pedagogy of the 21st century is totally different from the 20th 

century. The most observable changes in the education system are the penetration of 

ICT in the teaching learning process. The integration of technology has changed our 

ways of life, thinking, feelings, communication, and sociality (Mynbayeva & et. al, 

2017).  

 Johnson, et. al, (2014) state that there are some basic requirements for teachers for the 

integration of ICT in instruction. These are as follows: 

1. Management of information 

2. Integration of information through ICT tools 

3.  Evaluation of the process 

4.  Creation of new methods for the process   
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Those are the abilities which are most important for working and surviving in a 

fluctuating worldwide civilization as well as for life-long learning of the 21-century 

world (Johnson, et. al, 2014, p. 19).  

2.3.5 Organization and Administration 

Sergiovanni et. al, (1980) defined administration as the art of managing people 

competently to achieve the organization goals. 

Educational administration is the process of utilizing organization resources for 

the accomplishment of pre-arranged educational aims (Ali & Abdalla, 2017).  

According to Chandio (2020) the adoption of innovative systems in education 

administration and management is the dire need of present scientific age. The use of 

ICT can restructure the education system through innovative methods in the teaching 

and learning process. Chandio further elaborate that the investment of ICT application 

in the school administration can also be appropriate to administer the resources (human 

and non-human) to accelerate service delivery, transparency, accountability and ensure 

the stakeholder participation effectively to achieve the organization goal. ICT can be 

used in three ways in educational administration: 

1. To create access 

2. To store data 

3. To ensure the transmission and manipulation of information (Chandio, 

2020). 

  As Bush and Glover, (2003) stated that educational administration is the 

process of planning and organizing the institution resources through technical skills to 

accomplish the organization goal. Educational administrators have the following two 

responsibilities: 
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1. Goal accomplishment 

2. Retaining the school culture (Bush & Glover, 2003) 

      Hassan and Sajid (2013) observed that the confined utilization of ICT secured 

preferred and a significant status in the society due to lack of ICT infrastructure, lack 

of training, scarcity of experts, inefficient administration and planning flaws of 

education sector which create obstacles to ensure a successful implementation of ICT 

in education system.  

2.3.6 Teacher Professional Learning  

Mynbayeva et. al, (2017) state that two elements can change our present 

pedagogy to the 21st century skills. These are as follows: 

1. We must change our ideology.  

2. To adopt new trends in the educational system.  

For achieving those purposes, our teachers are the key components of our 

educational system. They are responsible for the implementation of educational 

reforms. For this purpose, teacher professional learning (TPL) is important for the 

adaptation of new trends and technology in the field of education (Mynbayeva & et. al, 

(2017). 

Liu and Phelps, (2019) observed that teachers’ professional learning (TPL) 

programs are the policy levers for the development of teachers’ competence and 

students’ achievement. Teachers’ professional learning (TPL), teachers’s attitude, 

beliefs and awareness about technology are bringing hindrances and difficulties in the 

process of ICT use in teaching process (Nistor, 2014; Marangunic & Granic, 2015; 

Scherer et al, 2019).  
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According to the department of education & training Melbourne (2005) teacher 

professional learning (TPL) will be effective if followed by the 7 key points. These are 

as under: 

1. Focused on and embedded in teacher practice. 

2. Focused on Student learning outcomes. 

3. Collaboration, reflection, and feedback  

4. Evidence based work, guide the worker to improve and measure the impacts. 

5. Ongoing, maintained and entirely combined with the culture. 

6. Individual and group responsibility of the organization 

7. To know about new research on current methodology  

      Gulbahar and Kalelioglu, (2015) observed that experience and high competencies 

are not considered becoming an effective teacher. Professional development is very 

necessary for teachers to become a role model for students in the teaching learning 

process (Adil et al, 2013).  

The above six components will be part of each approach. 

2.4 Technology Literacy Approach (TLA) 

 Technology literacy is the combination of four components these are as under: 

1. Information Literacy 

3. Media Literacy  

4. Internet Literacy 

5. Digital Literacy.  

 It is the ability to search for information through the internet by using ICT to 

communicate with others. According to Hasse, (2017) technology literacy is the 

competency to understand online information, to communicate online and to create 
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online material for students during teaching learning process. It is the ability to 

search for information through the internet by using ICT tools to communicate with 

others and to store it. According to UNESCO ICT-CFT, (2011) technology literacy 

approach comprised of the following important parameter: 

1. Policy awareness 

2. Basic knowledge 

3. Integrate technology 

4. Basic tools 

5. Standard classroom 

6. Digital literacy   

2.4.1 Policy Awareness  

According to the NMC, the CoSN, (2017), Policy is a combination and 

guidelines, rules regulation and laws necessary for future planning and leadership of 

specific system. Awareness is the state of knowing when something observed and wants 

to tell others or already known.  

Philomina and Amutha, (2016) state that ICT policy awareness is very 

necessary for teachers. ICT has become the most controlling tool in the education 

system for shifting the trend of teaching from traditional to interactive in the present 

situation. Education systems become more productive and innovative through the 

incorporation of ICT in instructional process (Amutha, 2020). Butler et al, (2018) 

observed effective changes in teachers’ attitude of ICT integration by adapting new 

policy of ICT integration at school level. The revision and implementation of 

(UNESCO ICT-CFT, 2011) was recommended for fruitful results in children education. 
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2.4.2 Basic Knowledge  

The basic information about ICT is the art to use, process and communicate 

information through basic technology tools like computers, Laptops, mobile phone, 

internet, e-mail, and professional learning networks (PLNs) (Watts app, twitter, IMO, 

Messenger) etc. (Ghavifeker & et. al, 2016). Process technology integration devices is 

the one aspect of teachers’ competency during teaching learning process International 

Society of Teacher Education (ISTE, 2000). 

2.4.3 Integrate Technology 

 Integration of technology in classroom means to make possible the use of ICT 

in all aspects of teaching specifically in objective formation, lesson planning as well as 

in assessment strategies. Students’ practical use of computers in class can develop their 

skills and positive ways to use computers. It also helps in technology integration in 

classroom (Chauhan, 2017). ICT itself is of no use, its utilization gives it value in the 

teaching learning process. Technology integration in curriculum is impossible without 

competent teachers (Archer et al, 2014; Chauhan, 2017). The ignorance of ICT 

integration in classroom, teachers’ attitude towards technology and awareness of 

technology use brings hindrances and difficulties in the process of addition of ICT in 

teaching process in schools (Nistor, 2014; Marangunić & Granić, 2015). Scherer et al, 

(2019) states that teachers’ beliefs about ICT and presence of computers are not the 

basic requirements for technology integration but it needs to relate the three 

components of knowledge such as know-how of new techniques, pedagogics and 

content information, as shown in (TPACK) model of Koehler and Mishra 2006. It is 

the art of teachers how they successfully integrate ICT in teaching learning process. 
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2.4.4 Basic Tools  

Basic technology tools are consisting of computer, Laptops, photocopy 

machine, audio and video tools, cameras, printer, scanner, digital video disc (DVD) 

player, multimedia, projectors, and liquid crystal display (LCD) etc. (Ghavifeker et. al, 

2016). Teachers’ technology competency is the ability to enable individuals to apply 

ICT tools in instruction to accomplish, participate, gauge, and generate information in 

a fashion to move in a knowledge society and use of communication tools such as 

mobile, watts app and e-mail etc. These are the abilities which are most important for 

working and surviving in a shifting universal civilization as well as for better learning 

in 21 centuries (Johnson, et. al, (2014), p. 19). 

Teachers’ technology competencies regarding ICT consist of using different 

tools for transferring knowledge, skills, and experiences to learner. ICT in this regard 

includes any type of technology that can help to produce, store and communicate 

information. For this purpose, these competencies are very necessary for the 

improvement of communication skills in teaching learning process. According to 

Technology Standards of ICT for teachers’ competencies have four major domains 

(International Standards for Teacher Education ISTE, 2014). ISTE Standards for 

Teachers are presented here in the following list. 

1. Elementary know-how procedure of technology use 

2. Individual and professional usage 

3. Societal, moral and human problems 

4. Technology usage and application in classroom (ISTE, 2014). 
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2.4.5 Standard Classroom  

Standard classroom is the combination of furniture and other necessary 

artifacts (ICT tools) which help in the teaching learning process.  

Chauhan, (2017) state that incorporation of ICT in classroom means to make 

possible the use of ICT apparatuses in all aspects of teaching particularly in objective 

formation, lesson planning as well as in assessment strategies. Students’ practical use 

of computers in class can develop their skills and positive ways to use computers. It 

also helps in technology integration in classrooms (Chauhan, 2017). 

Ghavifekr and Rosdy, (2015) analyzed the usefulness of ICT integration in 

classroom. ICT is very useful and can bring dramatic changes in the teaching learning 

process. The availability of facilities in classroom, teachers’ beliefs, teachers’ 

professional development and application of digital technology can enhance students’ 

learning. ICT integration may be considered in future for management, policy making 

and planning. Suleman et, al. (2017) revealed that ICT well- furnished classrooms and 

conducive environment are the foundations for application of ICT in education. 

2.4.6 Digital Literacy (DL)  

According to International Technology Education Association (ITEA, 

2000/2007). DL is the capability to understand, use, manage and assess technology. 

Digital literacy means the talent of an individual to search, assess, apply, share, and 

construct information through ICT technology and internet. (Cornell University 2020) 

Digital literacy the competency to use and understand information in various designs 

from different sources through computer (Paul Gilster, 2016).  

According to the Library study skill support, (2020).     
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Digital literacy is a talent to survive, learn and efforts of individuals in a specific 

environment through internet, social media, and mobile phone.  

According to Mid-Pacific ICT Center, (2014) report ICT education has four 

components: 

1. ICT literacy 

2. Resources and support  

3. Use of ICT in business and industry 

4. Research and development in ICT  

ICT digital literacy and the availability of resources and support are the 

important components to be applied in education (Mid-Pacific ICT Center, 2014). 

Digital literacy is a multi-faceted concept having different areas. It is the talent to 

understand media, explore new information through the internet and communicate with 

others through technology. Digital competency is the capability of individuals 

necessary for the accomplishment of different tasks like problem solving, sharing 

information, creation, collaboration, and knowledge building in a specific environment 

(JRC (Joint Research Centre) technical reports, 2012). 

2.5  Knowledge Deepening Approach (KDA) 

Knowledge deepening approach requires from teachers that they 

should have mastery in using ICT resources in school and give value to 

use the knowledge to solve complex problems in daily life. According 

to UNESCO ICT-CFT, (2011) knowledge deepening approach is further 

based on following six parameters: 

1. Policy understanding 

2. Knowledge application 
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3. Complex problem solving 

4. Complex tools 

5. Collaborative groups 

6. Manage and guide. 

2.5.1 Policy Understanding (PU) 

PU means the combination of spirits, desires and determination when combine 

with ICT instruments to accomplish the required objectives (Steunenberg, 2022). Palvia 

et, al (2015) observed that national ICT integration polices could provide basis, goals, 

and vision for education system about the integration of ICT challenges in teaching and 

how its application is possible in schooling process. These policies are useful for all 

stake holders of the education system and the general community. 

Philomina and Amutha, (2016) described that ICT is a powerful element to 

change the traditional teaching methods into more productive and creative 

methodology. Which creates learning opportunities for teachers and students. ICT 

awareness is very necessary in this regard because the traditional methods and styles 

will not achieve the required goals of the 21st century. ICT centered methods of teaching 

can enhance the output of the education system. The policy makers, researchers and 

teachers should work together to achieve 21st century skills. 

 Jhonston, (2015) states that based on logic we cannot build effective policy. 

ICT will be very helpful to include residents in policy making process. In this way the 

government can take benefits from their ground analysis, personal opinions of local 

persons, knowledge, and capabilities of respective experts. Reflective knowledge of the 

environment and cooperation among the society members and stack holders are equally 
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important for policy creation and understanding (Gil-Garcia et. al, 2018; Longo & et. 

al, 2015).  

2.5.2 Knowledge Application 

When we use the available knowledge to make wise decisions through different 

ways and procedures. Procedures consist of rules, norms and different processes that 

lead us towards future behavior.  Aslan and Zhu, (2016) state that there are some 

barriers that hinder the process of ICT application in the education system. These are 

teachers’ ability to use ICT tools, nervousness to use computers in class and 

instructional knowledge. Aslan and Zhu, (2016) further elaborated that Teacher 

professional learning (TPL) can give fruitful results. Kampschulte and Eilert, (2016) 

state that three things are important for the application of ICT in tutoring schemes. 

These are as follows: 

a. Awareness of teachers regarding ICT tools 

b. Training to use ICT tools. 

c. Implementation of ICT tools in instructions     

UNESCO (2011) described that the pedagogy and process of ICT mixing in 

learning process goes through the following phases: 

1. Developing 

2. Spread over 

3. Filling 

4. Changing 

Emerging is the first stage in which the teachers apply the ICT productivity tools in 

teaching learning process. Applying is a 2nd stage in which teachers enhance the 
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traditional teaching method through the integration of ICT tools. 3rd stage is infusing in 

which teacher link the subject area through blended learning environment. 4th stage is 

transforming in which teacher creates interactive environment through internet. 

Following the above stages teachers’ need to be professionally equipped and aware of 

ICT integration tools in classroom (UNESCO, 2011).  

Liu and Phelps, (2019) observed that teachers’ professional learning (TPL) 

programs are the policy levers for the development of teachers’ competencies and 

students’ achievement. 

2.5.3 Complex Problem Solving (CPS) 

CPS is an ability of someone to solve unusual and inaccurate problems.  CPS is 

a talent to observe the problem from different perspectives and find their alternative 

solutions and then select the best one among them (Dictionary, 2021d).      

According to (Kreijns et al, 2013; Somekh, 2013) following are the 21st century 

services and art: 

a. Active learning 

b. Critical thinking 

c. Problem solving 

d. Communication skill 

e. Information handling skill 

f. Self-directed learning  

Becker et al, (2017) described that continuous professional development (CPD) 

of teachers and ICT integration techniques are the best indicators for ICT integration in 

classroom. 
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2.5.4 Complex Tools  

Complex means something having interconnected parts and multifaceted 

characters. Tool means instrument or apparatus that can help in performing work 

(Assar, 2015). So, according to Lim and Tay, (2003) ICT tools are classified into the 

following categories. These are as under:  

1. Informative 

2. Constructive 

3. Communicative 

4. Resignation devices 

5. Collaborative tool 

1. Informative tools consist of internet system, network virtual drive (NVD) 

and home page. 

2. Constructive tools are MS Word (MSW), Power point (PPT), Adobe photo 

shop, front page and Lego etc. 

3. Communicative tools consist of (e-mail) and (SMS). 

4. The resignation device is compact disc read-only memory (CD-ROM). 

5. Collaborative tool consists of   discussion boards and forum etc. 

2.5.5 Collaborative Groups 

Collaborative learning (CL) is a new educational approach in which students 

make groups to enrich their learning. Group members work together in groups to 

complete tasks, solve their problems and explain/learn new educational concepts 

(Valamis, 2022). Trust et al, (2016) state that professional learning networks (PLNs) 

like face book, Skype, WhatsApp, E-mail, Twitter, IMO, viber and messenger are used 

for communication in groups. They have positive impact on teacher professional 
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development (TPD) collaboration in groups. Engagement in groups and ICT integration 

in the teaching learning process gives fruitful results. 

2.5.6 Manage and Guide 

According to the definition provided by Dictionary (2021b) the word manage is 

derived from Italian word manus (hand) & agree (to act upon). The combination 

becomes a word ‘’ maneggiare’’ which mean to handle something or specially to handle 

some type of tools with a degree of skill or horse etc. 

Guide means to get the attention of someone by explaining its prose and cones 

in a situation or supervising and train a person in some difficult situation. Its full form 

is guidance which means understanding evidence, route, and teaching someone in a 

special incident of life (Dictionary, 2021b). In other words, we can say that guidance is 

the contribution of a person to someone to reach in an unfamiliar destination through 

special directions. According to the above discussion it is the duty of the instructor to 

manage the available ICT tools in school and make possible the application through 

guidance.  

Lai, (2018) concluded that guidance and counseling improved students 

understanding in educational, vocational, and social perspectives. Guidance can 

develop the essential life skills in students such as life-threatening ability, creativity, 

and problem-solving skill.  Ghavifekr & Wan Athirah, (2015) examined that without 

proper training and knowledge the teachers cannot guide their students in a proper way. 

TPL and ICT are directly linked with one another. ICT combination in coaching process 

need the availability of facilities in schools, teachers’ belief, and awareness about ICT.  
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2.6  Knowledge Creation Approach (KCA)  

The knowledge creation approach deals with that teacher should have the ability 

to create something, such as developing power point presentation or designing lesson 

plans for students. ICT integration is the utilization and application of technological 

tools in the teaching process. These ICT tools help teachers to create something new 

and interesting for students. ICT is contributing a lot in instructional methods which 

can lead quality learning in in the global world of 21st century (Takwale & et. al, 2014; 

Jamieson-Procter et al, 2013). According to UNESCO ICT-CFT, (2011) knowledge 

creation approach is further based on the following six parameters: 

1. Policy innovation 

2. Knowledge society skills 

3. Self-management 

4. Pervasive tools 

5. Learning organization 

6. Teacher as model learner 

2.6.1 Policy Innovation  

Policy refers to a set of thoughts and principles or blueprint to be applied in a 

particular environment and accepted by an organization or state (Dictionary, 2021c). 

Innovation means introducing new ideas and methods for doing something. Policy 

innovation means to produce such a plane that helps in using ICT in the education 

system. 

Philomina and Amutha, (2016) observed that the new national education 

policies have changed the teachers’ perception about ICT and positively influenced the 

amalgamation of latest skills in educational process. 
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2.6.2 Knowledge Society Skills 

As per the meaning suggested on Encyclopedia (2022) the word knowledge 

society is used as a metaphor (symbol) not as a clear concept. It means this is an 

umbrella word that examines many concepts and topics. Knowledge society is a 

strategy that helps in production, transmission, and application of knowledge. Skill is 

the ability to produce, transfer and apply knowledge. For example, ICT skills have 

different perspectives. It is used as an entertaining method as well as it gives 

uncountable ways of transferring and application of knowledge to the young ones and 

a better future of the entire world.   

According to Trust et al, (2016) professional learning networks (PLNs) are supported 

using the following steps: 

a. Face book 

b. Skype 

c. What Sapp 

d. E-mail 

e. Twitter 

f. IMO 

 The above are the learning society skills used for communication through 

internet (Trust et al, 2016). Teachers’ professional learning (TPL) can develop teacher’s 

competence regarding ICT at three levels like ICT literacy, networking, and creation. 

Through these skills teachers can create knowledge societies which facilitate students’ 

lifelong learning (L3) (Karuppiah et al, 2019).  
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2.6.3 Self- Management  

Self-management is a special tool which helps someone to achieve goals, to 

manage time and organize life. It also helps in avoiding stress and increasing strength 

and motivation level for more opportunities (JGDB, 2020). 

Goleman et, al. (2002) described six characters of self-management. These are as 

follows: 

1. Self-discipline 

2. Transparency 

3. Adaptableness 

4. Success 

5. Creativity 

6. Confidence 

Kelleys, (1998) state that some elements are necessary for self-management. These 

are as under: 

1. Be committed.  

2. Value your work 

3.  Improve your skills to manage time. 

4. Build your network for teamwork. 

5. Accept change with time. 

2.6.4 Pervasive Tools 

Pervasive means present everywhere or common and unwanted physical effect 

of something that spread widely. For example, the internet spreads information all over 
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the world. Tool means instrument that helps the users in spreading information 

(Dictionary, 2020a). 

In the light of the above ICT tools have the tendency to spread information all over the 

world if we desire or not changes are being placed.  

2.6.5 Learning Organization 

Learning organizations are specific environments where individuals 

consistently increased their building capacity to create and enhanced their thinking level 

and work collectively to achieve the organization goals (Dalto, 2019).  According to 

Watkins and Marsick, (1992) in learning organization the members are involved in the 

process of development through collaboration and teamwork towards success. Elstad 

and Christophersen, (2017) argue that ICT integration in technology rich classroom is 

possible due to teachers’ beliefs and self-efficacy of technology integration. Absence 

of proper training can create hindrances in technology integration and negative 

perception in using ICT in teaching learning process. Teacher education institutions 

(TEIs) are responsible for future planning and professional development (Ministry of 

education Oslo, Norway, 2014). 

Ngeze, (2017) concluded that in Tanzania mostly teachers have laptops or smart 

phones. This is the evidence that teachers are ready to use ICT tools for training and 

learning process and other personal uses but the MoESTVT in Tanzania having no 

framework for the practical application of ICT usage in educational institutions. 

Patahuddin and et. al. (2016) observed that proper planning is necessary before using 

ICT tools in education systems. Planning and special support at different stages can 

enhance the level of ICT integration in classroom. Kirikçilar and Yildiz, (2018) found 

that teachers’ high qualification can bring fruitful results in ICT integration. Mohebi 
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and Helder, (2019) found that mostly teachers of United Arab Emirates (UAE) have 

knowledge about ICT but due to poor implementation and practical experience in 

education system is seeing difficult.  

2.6.6 Teacher as Model Learner 

A model teacher is a special personality that inspires and encourage to struggle 

for success of learners, helps to reach the highest level of hierarchy and observe positive 

things in learners’ personality (Gerstein, (2015). The world is changing at high speed 

due to technology. The things we learn today are becoming outdated. Learning is a 

special skill for teachers that remains for a long-time shape them as model learner. If a 

teacher thinks about this process, it develops an understanding to teach better than 

before. Teachers should be models (demonstrator) that students can enjoy their lesson 

and examine their processes of thoughts (Wale, 2018). 

Teachers should be multi modeled due to new technology in the 21st century. 

ICT continuously impacts communication and exchanging information. Which 

describe the competency, instructional methods, learning activities, students’ needs and 

assessment (Okeke & et. al, 2014). 

 ICT can help in retention of knowledge and learning achievement of teachers 

and students. ICT is used as a delivery system for teaching learning process. ICT tools 

directly change the process of learning through demonstration, for instance abstract 

concepts can easily be understand by images, pictures, different sounds, animation 

through cartoons and simulation etc. (report of UNESCO Institute for Statistics (UIS) 

and Talal Abu-Ghazaleh Organization (TAG-Org), 2016).  

Bransford and et, al. (2000) summarized competencies (knowledge, skills, and 

abilities) of an effective teacher. Proficient teachers have a good understanding of their 
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respective area and disciplines. Which provide a roadmap for guidance in their 

assignments, to measure students’ progress and prepare them for discussion during 

class. Skillful teachers have knowledge about students’ conceptual hurdles that they 

face during learning. Expert teachers know how to handle every critical and non-critical 

situation of their students’ hurdles. They can also integrate ICT in a way that the 

students enjoy every subject.   

2.7  Instructional Competence 

Instructional competence can be defined as: 

Instructional competency is an approach in the process of teaching and the application 

of different models through different digital devices that enables us to adapt new 

methods of teaching and learning process (Krishnan & Hussin, 2017). 

Instructional competence is the capability to use ICT in teaching methods. The 

teacher should have competence regarding new instructional methods and a positive 

attitude towards technology application in classroom for fruitful results (Gulbahar & 

Kalelioglu, 2015).  

The IBSTPI has defined the competency of teachers like this it is an art of how 

to know about something, how to behave in a certain circumstance and in which manner 

the learned material can be transferred to offspring in a specific context. Instructional 

technology competency leads to special skills and abilities required for everyone to 

learn and process the knowledge in specific ICT environment (Ilomaki et al, 2016). 

Panigrahi, (2016) state that Instructional competency is a system of multifaceted 

movements of a person which comprising of knowledge skill and abilities necessary for 

the accomplishment of any task through the application of digital technology in an 

organization. Teachers should be ICT competent because of different roles in the global 
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world of 21st century. Teacher performs the role of leader and facilitator in digital 

classroom. Special training is required for teachers to facilitate students in technology-

mediated environments. Learning is a lifelong process. Teacher ICT competency can 

be enhanced through continuous professional development (CPD) with the changing 

demands of the 21st century.  

Instruction means to find out the way of doing something, like teaching in which 

the teachers find out different means of approaches, strategies, and instructional 

methods to transform the knowledge in the coming generation. It can be transmitted 

through different methods and strategies adopted by teachers, educators, and 

administrators. For achieving this purpose, the competency of the whole stakeholders 

is important for the transformation of all aspects of education in young ones. The 

competency includes three things like knowledge, skills, and ability of someone to 

renovate or change the behavior required for specific job like teachers need certain art 

and fun to transmit the information and knowledge in students and modify their 

behaviors also for bringing changes in the world through education (Pribeanu et al, 

2017). Avdeevaa et al, (2016) have described the following Instructional competencies 

for teachers: 

1. Selection and Collection of Information 

2.  Processing and Analyzing Information for Specific Purpose  

3. Creating New Methods of Teaching  

4. Management of Information by Creating their Own Websites 

5.  Communication with all Stake Holders of Educational System.  

Teachers’ technological competence regarding ICT consists of using different 

tools for transferring knowledge, skills and experiences to learner. ICT in this regard 
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includes any type of technology that can help to produce, store, and communicate 

information. For this purpose, these competencies are very necessary for the 

improvement of communication skills in the teaching learning process. According to 

Technology Standards of ICT, teachers’ competencies have four major domains (ISTE, 

2014). 

a. Fundamental usage of technology 

b. Private and proficient use of ICT 

c. Public, principled, and hominoid matters 

d. Skill of submission (ISTE, 2014). 

There are some fundamental aspects of the technological competency of 

teachers to certify that to follow the latest technology in terms of educational and 

technical development of students and teachers. ICT competency consists of six aspects 

of competency (Gulbahar & Kalelioglu, 2015). These are as under: 

1-  To Know About the Culture. 

2-  Mechanical and Industrial Skills  

3-  Ordinary Assistances 

4-  Communicative and Communal Proficiencies 

5-  Direction and Development Abilities 

6- Instruction Approaches Usage Aptitudes   

 

Figure 2. 1  The Instructional Competency skills of Instructors, 

 Source: (Gulbahar & Kalelioglu, 2015) 

Knowledge 
And Cultural 

Competencies

Technical and 
technological 
Competencies

Practical 
Competencies

Behavioral 
and Social 

Competencies

supervision 
and Planning 

Competencies

Teaching 
Methods and 
Instructional 

Design 
Competencies



  

63 

 

 

Competent Instructors have high quality of skills in terms of technology 

discovery and creation than the outmoded teachers. These talents and expertise are 

scientifically building the capabilities of technology instructors (Gulbahar & 

Kalelioglu, 2015).    
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Figure 2. 2  ASTD Competencies for the Training & Development Profession, 

(2013) 

 

According to ASTD, (2013) competencies are the capabilities consist of 

knowledge, skills and attitude that are essential for profession and professionals. 

Business skills are the abilities to analyses the requirements and find out solution of the 

problems and apply skills to get the required results. Global mindset is a universal belief 
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that is to accept cultural differences, respect, and awareness, the ability to accommodate 

others and accept diversity. Knowledge about industry means self-professional 

awareness and belief that can fallow the alteration tendencies and form bases of 

knowledge regarding industry. Interpersonal skills are to build trust among colleagues 

and talk effectively to inspire the participants, connect each other’s and to determine 

the emotional intelligence. Personal skill is the ability to establish flexibility and perfect 

individual growth. Technology literacy is the awareness regarding technology and its 

effective use (ASTD, 2013). 

ASTD, (2013) model sketches the hottest capabilities required for enhancing 

training and modification programs. The model may be used as a guideline for 

professional growth of specialists and leaders of the nation. This model highlights the 

following two types of competencies.  

1- Foundational competencies 

2- Role specific competencies  

2.7.1 Foundational Competencies:  

It consists of different types of skills such as business skill, a global mindset, 

and knowledge about industry, interactive skill, individual skills and technological 

mastery. 

2.7.2 Role Specific Competencies: 

It includes the proficiency in a specific area and management like routine 

enhancement, change, teaching methods, transfer of different types of trainings, 

learning technology, evaluation process, management of different types of programs, 

talent and coaching of knowledge and information. 
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2.7.3 Four in Balance Model  

A Classical pictorial diagram for Genuine Expansion of ICT- rich education at 

School (four in balance model) was established by the exploration branch of Kennisnet, 

Th DNC of ICT in education system. This model is correspondingly observed the 

general development of ICT use everywhere (Kennisnet, 2015). The purpose of this 

model was to help schools to implement ICT in the teaching process. The foremost 

elements of the model/framework for the operation of ICT in school are as under: 

1. School Vision (Institute dream) 

2. Professional development of teachers’(PDT)  

3. Digital content  

4. Infrastructure(set-up)

 

Figure 2. 3  Four in Balance Model (Kennisnet, 2015) 

Hallucination and dream that (help to see the institution in which place) of the 

school is the foremost support of this perfect image. Vision emphasis on education in 

general and ICT supports this special vision for example, how is one’s belief regarding 

the application of ICT in teaching and administrational purposes and how should we 

prepare them for further education through ICT application and future jobs? School 

vision is the starting point, and it will further expand in objectives for the perfection of 

education system regarding technology integration in classroom.  

Teachers’ professional development is the second element/pillar of this model. 

It means that the capabilities of teachers. Teachers may be clever to implement ICT in 
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their day-to-day lives and his/her own professional growth. School administration 

should provide support for the implementation of ICT. Supporting staff should be able 

to handle the new discoveries in the field of ICT and it should make possible its 

implementation in teaching learning process.    

E- Educational contents (E.Ed.C) is the 3rd element of the model. It consists of 

different applications regarding subject, content available on the internet, simulations, 

different educational games, software, and digital context. The school should provide 

readiness license for software maintenance and instruction of teachers around the 

practice of ICT in instruction. Financial help and funding to use technology are also the 

school duty. ICT Infrastructure availability is the fourth element of the model. It is 

comprised of internet availability and connectivity, presence of hardware, devices 

accessibility like mobile phones, smart boards, and technical support to use ICT etc. 

Kennisnet, 2015 concluded that the four foundational elements must be 

balanced for ICT application in school. For example, if a school has ICT facilities but 

the teachers are unable to use it, in this case the implementation will fail. Or the vision 

of school is providing perfect route for ICT application but there is lack of digital 

educational content such as software etc so how can expected the ICT usage in 

classroom. Kennisnet, 2015 further elaborated that school vision should be connected 

to teacher professional training then with other resources and requirements for fruitful 

results. 

Richardson, 1996 stated in his book that teacher’s competencies consist of 

cognitive and professional knowledge, professional beliefs, motivation and consistency 
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in behavior. As shown in the above diagram. It further includes knowledge of content, 

pedagogy and the art of transferring knowledge. 

 

Figure 2. 4  Teacher Competencies (Richard 1996, Thompson 1992) 

 

  Teaching is a technical and complex task. Which require professional and 

competent teachers, broad and deep knowledge to instruct their students and transfer 

their knowledge, skills, and abilities through instructional methods it was time when 

digital technology tools were not offered than teachers were mainly focused 

transformation of knowledge and information instead of creation of knowledge. But the 

development of ICT tools has changed the whole scenario, now the focus is on 

construction of knowledge rather than transfer of knowledge (Takwale & et. al, 2014; 

Vangrieken et al, 2017). Teachers need to enhance their knowledge and skills to explore 

teaching competencies in the teaching learning process (Tucker & Stronge, 2017).  

Smale-Jacobse and et, al. (2019) stated that individual differences exist 

everywhere. Teachers should have the competency to handle different types of students 

at different level during teaching learning process. However, Smale-Jacobse & et, al. 
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emphasis on continuous professional development (CPD) of teachers at secondary level 

to handle such type of problems.  

According to (TPACK) model the computers habit to use in instructional 

methods by teachers are the hardware and word processing is the software used for 

integration of technology. Technology integration is not only the addition of computers 

in the teaching process but it needs to relate the three mechanisms of facts such as 

technology, pedagogy and content. 

 

Figure 2. 5  Technological Pedagogical Content Knowledge (TPACK), Koehler 

and Mishra (2008) 

Koehler and et.al, (2011) developed a guide for 21st century teachers. According to 

Koehler, teachers should be competent as described in the above design. The design 

consists of the following seven definitions: 
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a. Technology knowledge (TK) 

b. Pedagogy knowledge (PK) 

c. Content knowledge (CK) 

d. Pedagogical content knowledge (PCK) 

e. Technological content knowledge (TCK) 

f. Technological pedagogical knowledge (TPK) 

g.  Technological pedagogical content knowledge (TPACK) 

Tk indicates knowledge of low-tech to high-tech such as from pencil and paper to 

internet, interactive whiteboard, and software program. CK is the specific subject 

knowledge such as mathematics, English, Urdu, Science etc. that to be taught by teacher 

or learnt by students. PK denotes the process and teaching methods involved in students 

learning like management in classroom, lesson plan organization and assessment 

techniques. PCK is the mixture of three things pedagogy, content and learning objective 

to enhance students learning in classroom. TCK refers to the understanding of teachers 

to select suitable technology tool related to content that gave comparatively better 

results. TPK denotes how to be hand-picked and habit of technology gears to change 

the teaching method of instructor in classroom. TPACK discusses how the teacher 

integrate technology in specific area of subject matter to boost students learning 

(Koehler & et.al, 2011). Depew, (2015) applied TPACK framework to find out the 

capabilities of principals regarding application of technology in a k-12 public school. 

For fulfilling the aim of the study, the principal’s proficiencies regarding technology 

and administration were compared. The findings revealed that a strong positive co-

relation exists among TPACK elements and technology leadership abilities of 

principals. It was also observed that most principals are outmoded and have a lack of 
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new conceptions about technology, necessary pedagogy, and content. It was suggested 

that more emphasis should be given on knowledge building capacity of principals that 

make strong the relation of content, instructional methods, and technology usage, which 

indirectly enable the administrators to focus the ICT application during instruction 

instead of management. Karadenize and vatanartiran, (2013) explored that the TPACK 

is an excellent instrument for the evaluation of SSTs aptitudes and beliefs regarding 

technology, pedagogy, and content knowledge. 

2.8  Teachers Technological Competence:  

Teachers’ technological competence is the information, skills, and capabilities 

to integrate ICT tools in teaching learning process (Foulger et al, 2017). 

As need of the present situation the teacher should possess technological 

competencies. The future will demand from teachers’ self- determination, self- paced 

learning, and highly tailored pedagogy for instruction to handle with technology 

competencies and demands of the technological era (Gulbahar & Kalelioglu, 2015). 

Wei and et, al (2016) found three important dimensions of Teachers’ ICT acceptance 

and application in teaching learning process. These are as follows: 

1. Smart instruction 

2. Teacher professional learning (TPL) and guidance 

3. Digital citizenship 

The above three are significant interpreters of ICT acceptance and application 

for 21st century teachers. Wei & et, al further elaborated that there is strong positive 

correlation between ICT competency of teachers and application through School 

management system (SMS).   
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Razzak, (2014) observed that teachers are reluctant to use ICT in classroom, it 

may be due to their imperfect understanding and utilization of the concept of ICT and 

its integration in classroom. ICT related professional development programs (PDP) 

should be conducted in the respective area. PDP should consist of teachers’ 

technological and pedagogical skills of ICT that increase awareness and offers exercises 

on the following three main mechanisms of ICT integration in classroom. 

1. How to use ICT in teaching and students’ learning? 

2. How to teach through ICT integration? 

3. How do students learn through ICT? 

Razzak further elaborated that the above process should involve the school leaders 

because the teachers can expect from them to guide and set direction for ICT 

implementation. Resources availability for ICT integration, techno specialist and 

proper support should be provided with national or regional authority (Razzak, 2014).  

Assar, (2015) described that there are three categories of ICT tools for teaching 

learning process. These are as under:  

1. Digital learning material/ learning objects 

2. General communication tools 

3. Learning management system 

Digital learning material includes video clips, graphics, photos, drawing, 

electronic circuits, and communicative resources for assessments (quiz and discussion). 

General communication tools consist of blogs, chat, and file sharing, wikis, social 

networks, and web conferencing. These tools help in communication during 
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pedagogical scenarios. The learning management system comprises of different 

software used for e-courses administration and delivery system. So, the teachers’ 

technological competence in the above three areas can help in ICT integration in 

education system (Assar, 2015). According to Lawrence and Veena, (2012) the 

technological competence required for coaches for the application of ICT in teaching 

process. 

Arranging and managing of different electronic files, to use folders and tables, 

transfer and reception of e-mail and forming necessary documents and graphs, 

accessing online resources, developing multimedia presentations, selection of 

instructional software for students’ needs and record keeping etc. These all-

technological competencies are categorized into five aspects. These are as under: 

1. Productivity 

2. Research 

3. Communication 

4. Media 

5. Presentation  

Their detail are as follows: 

Productivity: 

i) Production of learning documents and managing 

The teacher should be able to receive parents’ letters and can take care to 

send replies, can take prints for students needs and can manage students list and other 

necessary documents.  

ii) Analyze quantitative data  
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The teacher should keep record of the students’ test scores on spreadsheets 

and able to make digital tables and graphs for syllabus material. 

iii) Establish info with the help of graphs  

 The teacher ought to be intelligent to arrange and use general tools like 

presentation programs and to make meaningful the educational information in class. 

Research:  

i) Use of effective online research strategies 

 The teacher should be able to use the appropriate research tools and select 

the best strategies for its application in class. 

ii) Comparison of e-resources information  

 The teacher should be able to differentiate between authoritative 

untrustworthy sources and know how to transfer this skill to pupils.  

iii) Excluding and site E-information and bases  

The facilitator should be able to know different methods of book marking 

and saving that are presented to students during relevant lectures in class.  

Communication: 

i) Communication through digital devices  

These tools consist of e-mailing, direct messaging, and cell colleagues. The 

teacher should be able to know in what way to shape and use these devices in the class 

during teaching. 
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ii) Connected teamwork for knowledge  

The teacher should be able to take advantage of group work among 

colleagues, directing messaging, e-mailing, using wikis, chats, video and audio 

conferencing etc. that how to bring it in class and how to take advantages.   

iii) Online Publishing of learning resources  

The teacher should be able to post students’ projects online to complex 

curriculum wikis. 

 Media: 

i) Differentiate instruction with digital media  

The teacher should be aware of assistive use of technology for disabled students 

and can produce innovative ideas for students during learning. 

ii) Capturing of audio and video images  

The teacher should have the ability to use digital cameras and can produce 

learning material for students such as slides showing of students’ presentation in class.  

iii) Educational multimedia experiences  

 The teacher should be able to combine multimedia with other sources to 

prepare useful and meaningful presentations for students and can transfer this skill in 

appropriate way. 

 Presentation: 

i) Create presentation  

 The teacher should be able to prepare presentations on slid showing and 

relevant video playing following the rules of communication and can use these designs 

for digital work of students. 
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ii) Deliver presentations  

The teacher should be able to use computers, projectors, and Light Emitting 

Diode (LED) etc. for presentation in class and should be able to transfer these skills to 

students. 

iii) Application of all relevant tools of ICT 

The teacher should be able to use smart boards, laptops, I-pads, projectors, 

cell phones and all types of internet resources for students’ instruction in the class.   

The above all are the basic skills for every teacher without any discrimination 

of subject and grade. The other needed competencies can be inducted through different 

types of training for teachers in the education system (Lawrence & Veena, 2012).   

Arafah and Johari, (2015) explored competencies that are required for 

Secondary School Teachers in regarding instruction in their classroom. These are as 

under:  

1- Subject matter competence 

2- Pedagogical competence 

3- Curriculum competence 

4- Technology competence                

2.9  Teachers ICT Competence  

    
Teachers’ competency is a set of facts, aids, experiences, beliefs, values, and 

passion needed for successful teaching at any level (Gupta, 1999).  ICT itself is of no 

use, its utilization gives it value in the teaching learning process. Technology 

integration in curriculum is impossible without competent teachers. Nowadays we are 

only focusing on how to use computers instead of how to teach students more 
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efficiently. That is the reason we are failing to integrate technology in classrooms 

(Archer et al, 2014; Chauhan, 2017). In developing countries, the integration of 

technology in instruction undergoes many challenges. That is why it is important to 

determine how successfully can integrate this new technology in classrooms. It is 

recognized that ICT helps to participate in the 21st century by producing competent 

individuals and facilitate public mobilization (UNESCO, 2014). Takwale and et. al, 

(2014) observed that ICT has changed the teaching learning process. All the 

instructional methods have been taken place by new approaches like learner centered, 

discussion methods, critical thinking, creativity, co-operative learning, teamwork, and 

project method etc.  

According to Panigrahi, (2016) new teaching techniques through integration of 

ICT are as follows: 

1. Learner centered.  

2. Questioning method 

3. Innovative techniques 

4. Co-operative and collaborative methods  

 In the above methods and teaching techniques it is expected from teachers that 

they perform the role of facilitator and mediator in different context of ICT environment 

which is known as network society. Panigrahi, (2016) further suggested specialized 

training for teachers to improve society, school and classroom with new skills and 

competencies of 21st century. ICT has brought changes in teachers’ and students work 

and it can be applicable in all subjects. Integration of ICT in curriculum can be helpful 
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in lecture preparation, increased students’ involvement in activities and shift the focus 

of teachers into students than content (Jamieson-Procter et al, 2013).  

Fenwick and Edwards (2016) state that ICT is reshaping the training and duties 

of professionals. Quality education and proper CPD training of teachers can bring 

fruitful results. Karapakkam and et. al, (2018) highlight the importance of technology 

application in our system. ICT is very helpful in the teaching learning process. Various 

multifaceted problems and processes can be possible only due to the application of 

technology in education. Many abstract things can be explained and understood by 

pictures, images, and animated videos etc.     

ICT proficiency is one aspect of teacher competency. Technological knowledge 

must attach with a variety of broad competencies. In this regard first technology 

standards for teachers were formed and focused, but these standards were ignored by 

training institutions. They followed a simple formula to satisfy higher authorities 

International Society for Teacher Education (ISTE, 2014). So, the owner of the training 

institutions found it very difficult to launch another curriculum/course for student-

teachers. The International Society of Teacher Education (ISTE, 2000) presented 

technology standards for teachers and explain what the basics should be to know for 

competent teachers and what should be able to do by teachers. According to (NETS-T) 

are grouped in six categories (ISTE, 2000). 

1-  Philosophies and operation of technology clearance. 

2- Preparation for favorable environment 

3- Teaching and prospectus  

4- Duty and estimation  

5- Efficiency and proficiency 
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6- Common, moral problems 

ICT has introduced the global village concept in which people are in contact 

with each other like they are living to the next door of each other. This is the reason 

mostly studies are conducted to find out the impact of ICT on society (tech factor, 04, 

2010). The word ICT is often spoken in a specific context like ICT in education, ICT 

in health care and ICT in libraries etc. (Archer et al, 2014; Chauhan, 2017. According 

to the data of World Economic Forum Networked Readiness Index, Pakistan is in usage 

index of ICT on serial number 118 and on 123 on individual usage index (Dutta et al., 

2015). Pakistan Telecommunication Authority (PTA) has reported that telephone 

density is 62.79 %, while due to mobile phone as ICT application device in classroom. 

The value of mobile phones has become lower up to 60.7 % (PTA, 2015).  

Munir and khan, (2015), explored Pakistani teachers are using computers for personal 

use but failed in schools to integrate technology in classroom with curriculum. He 

further states that not only teachers are reluctant to use computers in classrooms but 

there are other factors which keep slow the process of teaching like teachers’ beliefs, 

lack of facilities, confidence, and competence to use ICT technology in learning 

process.  

Scherer et al, (2015) and Scherer et al, (2018) analyzed factors that create 

hindrances in ICT integration in teaching learning process. These are as follows: 

1-  There is no similarity in educational aims and ICT use. 

2- Lack of training among teachers to use hardware and software provided in 

schools. 

3- Curriculum is seen as difficult to integrate with ICT. 
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Existing of cultural norms gaps and difficulty of technological change in Asian 

civilization there are certain factors that affect teachers’ instructional competence in 

integrating ICT in classroom. These are overloaded classrooms, lack of technological 

competencies, weak support of higher authority, rigid environment of schools, 

demotivated teachers, lack of co-ordination among staff, pressure to complete the 

syllabi and lack of mentoring etc. The results showed that mostly teachers use ICT for 

preparing notes and assessments for students but failed to provide constructivist 

classrooms for improving academic performance of students Scherer et al, 2015; Munir 

& khan, 2015; Alshammari et al, 2016).  

Eickelmann and Vennemann, 2017 observed teachers ‘superiorities, beliefs and 

views concerning the use of ICT in teaching process in the three European countries 

the Czech Republic, Germany, and Norway. It was explored for the first time that 

teachers’ taxonomy (classification) of boldness and beliefs of ICT usage in teaching 

throughout the process are directly linked with computer use in schools. Furthermore, 

the following model was used in which the four elements were described and connected 

with the ICT use or technology adoption in classroom.  
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Figure 2. 6  Model of technology adoption by Rogers (1999), based on Velázquez 

(2006) 

According to the Rogers, 1999 the elements of technology integration in 

teaching learning process are as under: 

1.  Access to ICT tools used in classroom instruction. 

2. Teachers’ professional development 

3. Technical support from high ups and school principal 

4. Teachers’ attitude perception and beliefs about ICT use 

Rogers concluded that the above elements are necessary for ICT adaptation in 

instructional methods used for learning process in schools.  

Scherer et al, (2015) observed teachers who have strong belief towards ICT use, 

ICT integration in instruction and assessments techniques. Students are enthusiastic that 

their teachers should use ICT in instruction because they believe that it helps them in 

learning and memorization of course work. The students have queries about available 

resources in their schools and how teachers can use it in instructions? Students are 

requesting the facilitators to provide ICT devices and strong internet connection in their 

schools as well as in their classrooms. The major factors for teachers’ integration of 

ICT are the readiness, approachability, and capability of teachers. These factors have a 

strong impact on teaching learning process.  

The application of ICT and innovative methods make the teaching learning 

process interesting for students. A very small number of pupils are alike in the old 

traditional methods of teaching and mostly are in favor of innovative techniques. It is a 

known fact that computers can help in teaching through new methods, but nothing can 

replace teachers in the classroom (Vangrieken et al, 2017).  
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Chauhan, 2017 states that teaching software understanding and its application in 

instruction is very necessary for teachers during teaching learning process. It can 

replace teachers’ weaknesses in specific areas that can help and standardize the teaching 

methods in specific school context and environment through integration of ICT.  

Ghavifekr and Rosdy, (2015) analyzed the usefulness of ICT in classroom to 

support teachers in teaching process to replace the old methods of teaching. The 

intention of the research was to inspect teachers’ beliefs of ICT addition in classroom 

for learning purpose. For data collection a survey questionnaire was used. 101 teachers 

from public secondary schools were taken as a sample. It was concluded that the use of 

ICT is very useful and can bring dramatic changes in the teaching learning process. It 

was also observed that availability of facilities, teachers’ beliefs, teachers’ professional 

development and application of digital technology in classroom can enhance students’ 

learning. It was recommended that in future other aspects of ICT integration may be 

considered in management, policy making and planning. 

2.10 Barriers of ICT Integration in Teaching Process  

  

ICT integration is a complex process and one that may encounter a number of 

difficulties. These difficulties are known as barriers (Schoepp, 2005). 

Classification of barriers: 

 Different categories have been used by researchers and educationist to classify 

barriers of ICT integration. Pine-Thomas, (2017) used the terminology of first- order 

and second-order barriers and Johnson et al., (2016) applied the terms external and 

internal barriers. Scherer et al, (2015) name them intrinsic and extrinsic factors. 

Intrinsic factors (IF) include teachers’ competence and confidence, teachers’ attitude, 

and willingness. Extrinsic factors (EF) consist of time, professional development, and 



  

83 

 

technical support from administration including principal support, proper planning of 

government and school, insufficient funds, and organization culture (Scherer et al, 

2015). According to the above classification, Payal and Kanvaria, (2018), found in his 

study all the extrinsic factors. Such as computers deficiency in schools, internet 

problem, absence of computer assistant, teachers’ competency regarding ICT. 

unavailability of teachers’ mechanical provision, absence of ICT tools application, 

deficiency of available material for educators’ help, lack of language proficiency, lack 

of Time, parents not in favor of ICT, pressure of exams and test, emphasis on theory 

rather than application of ICT. 

Gulbahar and Kalelioglu, (2015) explored key competencies for ICT integration 

in classroom. Researcher state that with the introduction of the latest technology and 

discovery of new methods of teaching, learning is becoming more attractive all over 

the world. Therefore, for the transformation of skills and experiences of teachers, 

competent teachers are the key components for the application of ICT integration in 

classroom. Instructors must have a high level of technology literacy approach (TLA), 

knowledge deepening approach (KDA) and knowledge creation approach (KCA). 

Karapakkam and et. al, (2018) described extrinsic factors like, time, resources, 

access, support, hardware failure, poor connection of internet, outdated software and 

one intrinsic factor that is teachers’ competence and confidence. 

 Adil et al, (2013) observed that experience and high competence are not 

responsible for becoming an effective teacher. Professional development is very 

necessary for teachers to become a role model for students in the teaching learning 

process. Amuko and et, al. (2015) described that the teachers’ subject knowledge, 

technological skills, and self-training in using ICT in teaching learning process are the 
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total capacity building foundation for teachers. It develops beliefs and passion for ICT 

integration in teaching. Schwartz, (2018) and Wang, (2019) observed that teachers’ 

belief of ICT use in classroom, curriculum change, pedagogy, experience, resources 

availability, change in management, school environment, sufficient time, and 

technological competence are the important factors. Kihoza et al, (2016) find out the 

intrinsic and extrinsic factors, which hinder ICT integration in developing countries. 

Extrinsic factors included, lack of ICT tools & other resources, allocation of insufficient 

funds from Government. Government & school vision and policy, politicians’ 

willingness, social & cultural values, corruption, time. Intrinsic factors consisted of 

teachers’ beliefs & ICT integration, lack of e-competencies in teachers. In this research 

it was recommended that commitment is required from all the stake holders of the 

education system such as the Government, administration, teachers, students, parents, 

and community. As these all are interrelated and responsible for ICT application in 

classroom. The government should equip the schools with ICT related resources, 

because without these Resources ICT implementation is impossible. Proper planning is 

necessary which cover all Sectors of male and female schools. Special incentives should 

be provided to local software Companies to help teachers in providing program, 

software and skills related to teaching learning Process. Special attention is required to 

the professional development of teachers. Same findings and recommendations were 

suggested in the study of (Scherer et al, 2015).  

Gil-Flores and et, al. (2017) described extrinsic factors that influence ICT use 

in classroom. For example, educational software, teachers ICT training, collaboration 

among teachers, perceived self-efficacy, teaching concepts. The presence of computer 

systems and internet facilities in institution as well as at home have less significant 



  

85 

 

effects on ICT use in classroom. It was suggested that educational policy should 

encourage the practice of ICT in classrooms. Alazam and et al, (2012) observed various 

factors which could affect ICT use in classroom. Those factors include teachers’ beliefs, 

attitude, administration help, and provision of specific hardware and software program, 

computers availability, digital equipment availability, qualification of teachers and 

professional development, gender and age of teachers were the main factors. 

 Richmond et al, (2020) observed different factors of ICT integration in 

classroom. These are consisted upon, commitment of mentor teacher (MT) and teacher 

candidate (TC) who was responsible for ICT application in classroom, observation, 

practice, ICT tools availability. These all factors can successfully shape the teachers 

journey into teaching in ICT integrated teaching- learning environment. 

Tallvid, (2014) concluded five different factors of teachers’ reluctance to use ICT in 

teaching learning process. These are comprised of, technical competence, do not value 

the efforts, unavailability of facilities, poor management of time, incompetent 

administrative staff. These factors indicate the teachers’ problems of ICT use in 

teaching. The teachers should have technical and administrative support, pedagogical 

knowledge, art, and skill to teach specific content. Through avoiding the above 

problems in the teaching learning process teacher can show best results. Tallvid, further 

elaborates that if teachers have better competence in management of the ICT tools and 

clearly see the learners’ improvement in subject understanding. Then they did not show 

reluctance in ICT application in classroom. 

 Almarri and et. al, (2019) conducted a study on SSTs belief around the area of 

ICT usage in Saudi Arabia. It was concluded that secondary school teachers (SSTs) 

have positive beliefs about the ICT practice in instruction and learning process. 
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Karapakkam and et. al, (2018) specified that teacher’s belief and attitude towards ICT 

are the basic foundational needs for technology integration in classroom. It was 

suggested that ICT integration needed continuous professional development (CPD) of 

teachers. Gopang, (2016) observed that mostly teachers have positive beliefs about ICT 

use in teaching learning process. It was observed that the availability of facilities 

hinders the process of practice of ICT in classroom during teaching. It was suggested 

that teacher professional learning (TPL) programs are necessary for teachers’ 

instructional competence to join in technology usage in teaching learning process. 

Scherer and et, al. (2017) found positive attitude towards technology integration in 

education system. Derek, (2017) concluded positive attitude and belief about ICT use 

in teaching learning process but observed that teachers have no awareness and time to 

know about ICT tools in schools. Professional development training regarding ICT was 

also suggested. Imtiaz and Maarop, (2014) observed that teachers have an encouraging 

attitude to the application of ICT integration in classroom. 

Ndibalema, (2014) described the SST attitude of ICT as educational means in 

Tanzania. It was revealed that secondary school teachers of Tanzania have constructive 

boldness of ICT as an academic instrument however ICT tools application in teaching 

seems difficult. It was also noted that teachers’ unfamiliarity with ICT tools created 

problems in integration of technology.  

Prospery Mwila, (2018) found positive attitude of teachers at secondary level in 

Kilimanjaro region of Tanzania. It was also found that both male and female teachers 

had strong beliefs of ICT integration in learning process. This was also informed that a 

strong relationship existed between age group and ICT integration belief.  Lavigne, 
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(2014) state that teachers’ belief regarding ICT use in teaching is the prediction and 

good sign of designing and application of new teaching strategies. 

Shi and Li, (2015) observed teachers’ belief regarding ICT integration in the 

teaching learning process. It was concluded that teachers who like constructivist 

pedagogy did not consider ICT as a powerful tool for teaching in classroom. Gender, 

age, area, and frequency did not affect the ICT use. They are not correlated with ICT 

belief. Promethean (2016) observed the beliefs of the educators regarding the ICT 

application in the teaching learning process. 55% of teachers thought that technology 

should be reflected in teaching because it is a necessary part of everyday life. 67 % of 

teachers believe that it is a best way to engage students. 62 % of teachers thought that 

technology can properly improve the learning of students as well as teachers.  

Chow, (2015) find out teacher’s attitude towards ICT integration in classroom. 

It was concluded that age has no effect on technology use. It was also noted that when 

teachers feel comfortable with ICT use the rate of ICT integration in classroom will be 

high. It was also revealed that the new technology, training, and instruction have little 

effect on teachers’ perception. Chow suggested that technology should be taken 

advantage of, as a curriculum tool for integration in classroom during teaching learning 

process.      

 Kim et al. (2013) has a keen interest in finding out teachers’ instructional belief 

and their relation to technology integration. In four years, experimental study found the 

significant co-relation between teachers’ beliefs and technology integration. The 

researcher further explores those teachers having strong students-centered approach in 

teaching learning process, the more they used ICT in classroom. Butler et al, (2018) 
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observed effective changes in teachers’ attitude of ICT adaptation by adjusting new 

policy of ICT incorporation at school level. The (UNESCO ICT-CFT, 2011) was 

recommended for fruitful results. 

Guillen-Gamez and Mavorga- Femandez, (2020) found the lowest level of 

belief of ICT incorporation in education process. It is assumed that such an attitude may 

be due to their age, gender, participation in teamwork and fear of face-to-face meetings 

with the instructor. 

 Kaur, (2019) Found positive impact of Indian teachers towards ICT integration 

in teaching learning process but also identify some factors that create hindrances in ICT 

integration. These consisted upon. lack of ICT infrastructure, rigid timetable, fixed 

syllabus, technical support, continuous professional development, old methods of 

evaluation, diploma-based education, teacher less motivation level and competency.   

Pall and Batra, (2016) observed that ICT plays an essential role in education 

system through the process of integration of technology in classroom activities. ICT is 

promoting critical thinking skill, creativity and confidence in both students and 

teachers. Pall & Batra further explain the importance of the barriers of ICT integration 

in classroom. Human and physical resources regarding ICT, continuous professional 

development (CPD) regarding ICT, Teachers’ belief and skills of ICT application can 

help in ICT integration in education system. 

Wentworth and Middleton, (2014) state that in the modern era of content-based 

technology teachers have also observed that the young generation can perform and use 

ICT better and in a more complicated way from their teachers since cell phones, laptops 

and other types of interrogational gadgets are an important part of students’ life and the 
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students use all of these on daily basis. So, the students have become more committed 

and knowledgeable about the certain and basic uses of ICT. Computer positive beliefs 

is the confidence of coaches in usage of ICT in instructional process and assessments. 

Teachers’ beliefs and brashness on the way to ICT routine can encourage other teachers 

and students (Kareem & D’souza, 2012). 

2.11  Research on teachers’ Beliefs and instructional competence  

Marcial and Rama, (2015) examined ICT integration level of Philippines 

teachers. It was concluded that these teachers are at the knowledge deepening level of 

UNESCO ICT-CFT framework. Special attention is required for the development of 

ICT competency to use complex ICT tools for using innovative teaching strategies in 

teaching learning process. 

Mahdum et. al, (2019) found out the awareness and motivation level of secondary 

school teachers regarding integration of ICT in schools of Indonesia. Data was collected 

through questionnaire from four rural districts of Indonesia. It was concluded that the 

gape of theory and practice is still exist in learning. It was recommended that 

improvement is needed in ICT integration in rural areas of Indonesia. Professional 

development of teachers (PDT) is very necessary for the ICT incorporation in lesson 

planning and delivering in classroom. It enhances teachers’ proficiencies as well how 

to implement digital technology in classroom (Luft & Hewson, 2014; Tibyehabwa et 

al, 2017).  

Wang, (2019) described subject core competencies of SSTs for the integration of ICT 

in classroom to fill the gap among theory, policy, and practice. Curriculum, textbooks, 

instructional methods, and assessment techniques were being modified but still 
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environment, methods of assessment and teachers’ belief of curriculum change in the 

context of ICT were hindered the process of ICT integration in classroom. 

Kihoza et al, (2016) conducted a study on ICT application school in Tanzania: 

prospects and encounters from the outlooks of TPACK and SAMR representations. The 

population of the study were tutors and teacher trainees from different training collages 

in Tanzania. They conclude that mostly trainees have low competencies regarding 

pedagogy. However, tutors have excellent knowledge regarding integration of ICT in 

classroom. The challenges faced by trainees in integration of ICT are mostly linked 

with the deficiencies of infrastructure, teachers’ beliefs, and ICT competencies for the 

amalgamation of technology in laboratory. Kihoza et. al, (2016) recommended that 

government should work on special framework for ICT integration in classroom. 

Abegail and Gonzales, (2018) conducted a study on Biology teachers’ belief in 

Batangas city of Philippine. The researcher used (TPACK) model. Objectives of the 

study were biology teachers’ belief and technology, pedagogy, and content knowledge 

for the year 2017-2018. Observation, group discussion and survey methods were used 

for data collection.  The teachers were found with moderate self-efficacy belief. It was 

also found that teachers have no skill to use their technological, pedagogical, and 

content knowledge. As we know, teachers are the key component of the education 

system particularly for the application of new methods and curriculum in education. 

Proper observation, assessment and calculation are required in the field of teaching 

learning to achieve the required goals and objectives. Proper training was suggested for 

the application and enhancement of subjective and instructional techniques in the 

present technological world.  
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Ozdamli, (2017) found out the views of students (future teachers for special 

students) regarding integration of digital technology in the education system. Data was 

collected through interviews and questionnaires from 275 students at Near East 

University. It was initiated that student teachers have encouraging attitude in the 

direction of the application of ICT integration in classroom. 

 Papadakis, (2018) examines the age and gender of teachers regarding the 

mobile use in integration of ICT in classroom. TAM was applied as a framework for 

analyzation of data. 125 pre-service teachers were participants of the study, who were 

the students of one-year pedagogical program in Greece. However, (Papadakis, 2018) 

observed no differences in gender and age regarding the use of smart phones in the 

teaching learning process.  

Ziphorah, (2013) explored the electronic policy of education department of 

South Africa that it is the demand of the higher authority that every individual will be 

ICT equipped till 2013.Though the implementation strategies for the application of 

policy did not describe yet. The reason is that mostly schools are not equipped with 

technology tools such as computers, internet availability, proper labs, projectors, Light 

Emitting Diode (LED) and uninterrupted power supply arrangements (UPS) that can 

help in teaching learning process. The second reason is that the educators are not fully 

competent to assimilate technology in curriculum. The study mostly explored the 

contests confronted through instructors and students regarding ICT tools availability 

and the application of ICT into curriculum. Ziphorah, (2013) suggested that the 

availability of ICT tools and teachers’ competencies must be made sure for positive 

changes in the education system of South Africa. 
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Khan and et al, (2015) investigate teachers and students’ use of ICT in day-to-

day routine. They find diverse responses of students use and access to information. The 

study described that the students and teachers have contact with computers in schools 

as well as at home, they use it for different types of entertainment, communication, and 

education. The study also highlights the two opposite beliefs of students and teachers 

that teachers are agreeing to use ICT in class. The students do not agree on what 

technology they are using and for what purpose. 

 Aslam, (2013) observed that there were some factors which influence teaching 

learning process. These were as under: 

1. Refresher courses  

2. Workshops 

3. Facility of education during service,  

4. Motivation,  

5. Guidance and counseling  

Teachers’ motivation is also an important factor. Incentives can help in 

teachers’ motivation and willingness for the integration of ICT in education 

(Ravikumar, 2013).  

Mehmood and Bokhari, (2012) examined the access of opportunity to use ICT 

in masculine and feminine schoolchildren. It was concluded that gender differences still 

existed. Unequal access to ICT uses in university was seen. It was recommended that 

equal access to ICT use may be possible due to providing ICT tools and other related 

information in educational institutions.  

Munir and khan, (2015), examined perceives and combination of ICT at private 

intermediate level in Pakistan. Teachers’ association with digital technology and its 
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integration in teaching learning process were studied. It was found that 75% of teachers 

were being trained for ICT use, 67 % teachers have access to technology and 53% 

teachers having the availability of internet facility at school as well as at home. It was 

seen that teachers were familiar from using e-mail, internet, and word processing. They 

use internet for searching material for lectures and paper preparation.  

Chapelle, (2011) conducted a study on facilities availability in schools of 

Kenya. It was revealed that some schools have only one computer that is only for office 

use. Somewhere computers and students’ ratio were unequal. However, ICT set-up in 

some schools were supported by the community. Computers have forced teachers and 

educators to be proficient in technology as it is one of the modern needs. It also compels 

them to use computer know-how in their schoolrooms. Many countries in the world 

have acknowledged the dire need of technological educated pedagogues and they hire 

such skillful teachers to meet the modern-day need. For this purpose, many countries 

have introduced training for their teachers to teach them technology. Moreover, they 

started some degree programs related to technology. The government of Turkey is 

worth mentioning here as it has introduced computer-based learning in schools. The 

higher education commission (HEC) has initiated some technology-based programs for 

teachers in order to equip them according to the modern-day need. However, many 

countries have come across some problems in implementing technological programs 

(Yüksel & Kavanoz, 2011).  

Badau and Sakiyo, (2013) on the topic of “Assessment of ICT Teachers’ 

Competence to Instrument the Innovative ICT based Syllabus in North-eastern 

Nigeria”. The study examined the level of competency of the tutors of ICT of both rural 

and urban areas to implement a newly designed curriculum in the territory of 
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Northeastern Nigeria. The teachers were from secondary schools. The study basically 

focused on the six components of the teachers taking part in the study.  The number of 

pedagogues who took part in the study were one thousand seven hundred and forty-

four. These teachers participated in the study, from six different situations of 

Northeastern Nigeria. A closed-ended questionnaire was used in the study. The 

questionnaire consisted of eight different sections. The study used a descriptive survey 

design. Information was produced via questionnaires. The information was about the 

pedagogy, curriculum, policy, technology professional development as well as the 

hurdles of the teachers. Percentage, grand mean, and deviations were used in order to 

scrutinize the facts. According to the findings, the competence level of the pedagogues 

related to pedagogy, policy, ICT technology, curriculum, administration, and 

professional development is low. Moreover, the study also identified the hindrances 

that the teachers faced during the teaching learning process. The identified problems 

were the lack of hardware, software, electricity, information, experience of ICT 

application and financial resources. Furthermore, the study suggested that ICT needs to 

be made the part of development of teachers such as professional and the curriculum of 

the ICT should also be made capable of enhancing teachers’ jobs performance.  

Li Luen Ching, (2016) conducted a study and the title of the study was 

Capabilities of beginners’ SSTs in utilizing communal ICT utensils and Office software 

letters and the suggestions for fruitful incorporation of technology devices in the 

Mauritian system of schooling. The research basically focused on determining the 

competence level of teachers such as trainees. The ICT tools as well as software were 

used to educate them.  The data was collected quantitatively to show it in percentage. 

The study demonstrated that the participants of the study were dexterous in terms of 

using common office software.  Moreover, the study also found that the competency 
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level of the teachers varied based on the task given to the participants. The sample of 

the study was 212 and the data was collected through questionnaires. Among the 

participants 69.5% were married. The participants were associated with three main 

programs such as bachelor’s in education (B.Ed.), teachers’ diploma and post graduate 

certificate of education. The designed questionnaire consisted of three pages, and they 

were test piloted. The first portion of the questionnaire was related to information, for 

instance objectives and purpose. The second part of the questionnaire was about 

focusing on office software related knowledge and the participants were supposed to 

respond to that. In part three of the questionnaire the participants were supposed to 

indicate their interaction and familiarity with computers. Furthermore, part four of the 

questionnaire was about the availability of technology-based resources in the 

participants’ respective schools.  

Kaźmierczak, (2017) conducted a study on the topic titled “Skills and 

Capabilities in the Knowledge Society”. The study discussed the nature of knowledge 

society. The study demonstrated various classifications of a set of skills. The study also 

proposed a new one on a neuro-didactic concept. The study suggested some theoretical 

and practical solutions which are derived from neuro-didactics. Furthermore, the study 

suggested that learning management system (LMS) tools are the effective techniques 

and method which are essential for educational process.  

Onuyi, (2021) conducted a study on “A calculation of ICT Fitness amongst 

teachers of federal unity colleges in northern Nigeria. The determination of the enquiry 

was to examine ICT competence level among the pedagogues of the Federal unity 

colleges. The teachers were from the FUC situated in North Central Geo-political zone. 

The study was basically survey research. The teachers of all (FUC) situated in North 



  

96 

 

zone were the population of the project work. Accidental sampling technique was used 

in the study. Four hundred teachers participated in the study among four hundred 

teachers fifty teachers were from each school. Among the participants, two hundred in 

ninety-eight (298) were males and one hundred and two (102) were females. Teachers 

from various disciplines took part in the study. These are: Sciences fifty-six (56), Arts 

one hundred and seven (107), social sciences one hundred and thirteen (113), languages 

one hundred and one (101), and Vocational and Technical twenty-three (23). The data 

was collected through ICT competence questionnaire.  The outcomes of the study were 

discovered that most of the instructors were not able to use ICT in their instruction and 

their competence level were found as low. Furthermore, according to the findings of 

the study many of the teachers had their own personal computers or laptops but despite 

that they were not proficient in terms of using them. The internet facility was something 

arranged by the teachers themselves, which shows that the facility in the colleges was 

inadequate. The greater part of the participants rated their ICT performance as low. It 

shows that the targeted pedagogues were not thoroughly equipped in terms of using 

computer technology proficiently. Finally, it was revealed in the study that the biggest 

problem was associated with the money required for ICT training, workload, and 

making of facility available was something part of the teachers. The study suggested 

that the government needs to focus on the ICT training of teachers and the training 

should be made mandatory.  

Arafah, (2015) conducted a study on “Competencies for the Classroom 

Instructional Designer” in which the competence of the secondary teachers is identified. 

The competence of the teachers for designing their classroom interaction has been 

focused throughout the study.  The study used qualitative approach and it was 

conducted in Indonesia.  The respondent in the study were eight (8) persons from South 
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Sulawesi province of Indonesia. Snowball sampling technique is used to get to the 

participants of the study.in order to keep the identity of the participants the researcher 

used coding for both the participants of the interviews and questionnaires.  The thematic 

analysis of the data was done in five steps. These respondents were superintendents and 

teacher trainers from the various schools of South Sulawesi province of Indonesia. 

Semi-structure interviews were conducted to get the data. To get more information 

thematic analysis was used. Through thematic analysis the researcher was able to get 

detailed information via identifying, reporting, and analyzing more patterns required 

for the competences.  According to the findings of the study the competences required 

are pedagogical competence, curriculum competence, subject matter competence and 

technological competence. According to the findings of the study the identifications of 

these competences are vital for school and college teachers to perform effective 

learning. These four competencies, according to the opinions of many of the 

respondents, will act as a set of knowledge bodies that will lead pedagogues to 

formulate a well-designed instruction.  Moreover, the study suggested that these four 

competences may be utilized as focus in terms of designing classroom activates in order 

to meet the national and international objectives and needs.  

Montrieux et al., (2015) directed a study on the topic Teaching and learning 

with mobile technology: A qualitative explorative study about the introduction of 

Tablet devices in secondary education. In the study the researchers investigated the 

insights of tutors and pupils related to the usage of new technology to teach and learn 

in the classroom. The study was an explorative focused group one in which eighteen 

(18) teachers and thirty-nine (39) students took part. A focused group qualitative study 

was carried out in the institute of Flanders which comes in the Dutch speaking region. 

During the year 2012 the students and teachers got their personal tablets which could 
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be used both in their homes and school.  The focused group was the one who had been 

using tablets devices since 2012 in a secondary school. According to the finding of the 

study, the use of tablets did have an impact on both learning and teaching. During the 

study six focused group interviews of each ten representatives were carried out. In the 

beginning of the study twenty (20) boys aged 11 to 14 were asked to be the part of a 

focused group. Similarly, twenty (200 girls aged fifteen (15) to eighteen (18) also 

participated. Among the invited forty (40) boys and girls, nineteen (19) girls and twenty 

(20) boys participated in the interviews. Two teams of ten teachers were made who 

were according to the required criterion, owing to practical issues.  There were only 

two teachers who did not participate in the proposed study. The duration of the 

interview was ninety (90) minutes, which was conducted for each group to investigate 

their perception after using tablet devices for six (6) months. Moreover, the explorative 

questions were categorized into four. The students and teachers both were asked the 

same questions. The transcribed conversation was then run through a software called 

‘NVivo’ which is used for a qualitative data analysis. Three themes were chosen 

accordingly. The findings divided teachers into two categories such as instrumental and 

innovative. The innovative teachers are the ones who believe in shifting from outdated 

teaching approach to a new learner position. The innovative teachers have changed their 

teaching methodology in the direction of the benefits the tablets offer. While on the 

other hand, according to the study, the instrumental teachers are the ones who had been 

seen as using the expedient as a manuscript behind schedule.  The difference between 

both the categories of the teachers has repercussions in the form execution and students’ 

experience.  The tablet devices provide some new ways and things for learning. The 

findings of the study suggested that technical and pedagogical things should be 

introduced to facilitate both students and teachers.  
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Wei et al., (2016) conducted research on the topic titled as bond sandwiched 

between teacher ICT capability, reception, and habit of SMS. The study was non-

experimental one. The study used survey as a tool. A set of questionnaires were used in 

the study to collect the data. The study used quantitative methods in order to explain 

the effect of one variable over the other. The questionnaire was a cross sectional as well 

as self-determined one. The population of the study was Negeri Sembilan secondary 

schools in Malaysia. The research analyzed four hundred and seventeen (417) 

questionnaires. According to the results the participants of the study marked themselves 

high in terms of competency, SMS, and acceptance. MR was used for the analysis of 

the data. After the MR analysis, the study displayed that professional growth, guidance, 

smart pedagogy, and digital citizenship were some of the ICT competence dimensions 

of teachers identified. These three dimensions are important predicators significantly. 

A prototypical figure was recognized for learning. The study suggested that the policy 

makers should pay heed to designing some PD programs in demand for to inculcate 

them in the minds of teachers so that it helps the education system.  

Eickelmann and Vennemann, (2017) conducted a study on teachers’ beliefs 

relating to ICT use in European republics. The study focused on examining if there is 

any topology of pedagogues when there are various attitudes towards the potential of 

ICT in terms of learning. A dormant session investigation was conducted in order to 

address this question. The sample for addressing the question was taken from three 

countries such as Germany, Norway, and Czech Republic. The purpose of the sampling 

was to get a representative sample from the mentioned countries. The study also 

investigated how the groups of teachers differ in terms of using computers.  Moreover, 

the study used LCA approach. There were basically two reasons for choosing the LCA 

approach. The first reason was that the LCA does not require any pre-experimental 
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hypothesis. And the second reason for choosing the LCA hypothesis was that a solution 

may be compared in terms of measuring regarding obtaining the resolution for the 

assumed data. For comparing model fit, various measures were considered. The 

analysis of the study uncovered some interesting things. The findings of the study 

revealed something interesting such as it was proclaimed that the methodological 

confinement and forthcoming research need to be discussed and addressed. Moreover, 

the pedagogues were inquired about the number of times they used technology in the 

class. It was reported that social desirability may affect the given estimation which may 

result in not reflecting the exact use of technology. The same goes for the agreement 

and disagreement question which was asked by the teachers.   

Adil et al., (2013) conducted a study on ICT and gender differences in Pakistani 

context. The study examined the awareness of university teaching employees about the 

use of ICT in the campuses of Pakistan. Fifty-seven (57) universities’ teachers took part 

in the study. A purposive sampling technique was used in the study. All the fifty-seven 

(57) teachers were from the Public Sector. Among the fifty-seven (57) teachers twenty-

nine (29) were males and twenty-eight (28) were females. The age of the teachers who 

participated in the study varied from twenty-six (26) to fifty (50) years. To collect 

information, the open-ended opinionnaire was used. The study also showed the 

availability of internet facilities in the offices of the teachers joined the study. The 

researchers used a chi-square test to calculate the association among different variables. 

Moreover, the researchers used gamma to calculate the strength of association. 

Furthermore, a quantitative research method use used in the whole study. The 

researchers counted the staff of all public sector universities of Lahore and the figure 

they got was five thousand six hundred and thirty (5630). The total was then divided 

by hundred (100) and then the equation was fifty-seven (57). Therefore, the sample of 
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the study was fifty-seven (57) teachers. During the count the study found that the 

number of teachers in university of Education, Lahore were five hundred and sixty 560, 

the number of teachers in the university of Lahore were nine hundred and twenty (920), 

the number of teachers in University of engineering and technology, Lahore were nine 

hundred and seventy (970), the number of teachers in University of veterinary and 

animal sciences, Lahore were eight hundred and twenty (820), the number of teachers 

in University of the Punjab, Lahore were two thousands three hundred and sixty (2360). 

Two hypotheses were made in the study in order gauge the views of university’ teachers 

in terms of using ICT in educational institutions of Pakistan. According to the first 

hypothesis the time spend while using technology decreases with the increased age of 

the teachers. It means that if the age of the teacher is more means an age on then the 

time, he/she will spend using computer will be not up to the mark. It may be owing to 

the increased responsibility with age a person may not be able to give proper time to 

using computer technology. Moreover, according to the second hypothesis of the study 

there does not seem any relationship between the gendered categories of teachers and 

the time spent on using computer technology. The reason for no difference in terms of 

gender was that both the genders are provided with the same ICT facilities. It was 

concluded that there was a negative association between age and computer usage on 

daily routine. Gender differences also did not affect computer usage. Adil and et al, 

(2013) recommended that awareness and training is necessary for integration of ICT in 

education system.  

Khan et al., (2012) led a research line with the topic titled as hurdles to the 

application of ICT in unindustrialized states. Bangladesh was taken as example. The 

study aimed to review some of the work based on barriers of introducing ICT 

technology in class. The study was carried out in Bangladesh. The study reflected that 
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the operation of the ICT in curriculum of Bangladesh is hampered by some constraining 

factors. The study recommended that the government of Bangladesh, teachers, students, 

community, and parents need to be committed to implement ICT in the education 

system of Bangladesh. It is important for all the stakeholders that they know the 

significance of technology in the classroom. Insufficient resources act as an obstacle in 

terms of implementing technology in a country like Bangladesh. The government of 

Bangladesh needs to formulate some storages to support and encourage the girls and 

women of Bangladesh to get adopted to ICT. As without the empowerment of women, 

it can only be a dream to implement ICT in the education system. Moreover, the study 

suggested that the local software companies of Bangladesh need to work closely with 

pedagogues of Bangladesh to produce some Bangla software for the teachers as well as 

students especially those who cannot speak English.  Teachers and the software 

designers should work together to develop software that can be used in teaching. 

Training should be arranged to train the in-service teachers. Furthermore, the study 

suggested that the teachers should be confident after the implementation of computers 

in the classroom. The teachers need to know the importance of computer use in the 

classroom so that the students benefit from it. Moreover, the study reported that ICT is 

something new in the context of Bangladesh, therefore, there is a need to conduct some 

more research on ICT so that it helps the education system. 

Izquierdo et. al, (2017) conducted a study, which discussed the curriculum keep 

on changing and the financial investment is invested to make computer technology part 

of the education as well as a part of the English language learning process.  The study 

basically examined ICT which in fact has become the practices in educational settings 

especial of English teachers who interact with young learners of English language. The 

study used a mixed method. It was a quantitative qualitative descriptive study. The 
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study collected quantitative data with the help of a descriptive-exploratory design. 

Likert scale questionnaires was used to collect the data. The questionnaires were 

distributed among teachers and their students who were learning English language. 

Moreover, a multiple case study was used to assemble the qualitative type of 

information. Almost one hundred (100) teachers were contacted to collect the data for 

the study. The teachers were from secondary schools. It was conducted in grade three 

(3). Apart from the teachers who join the training as participants, the number of 

(learners) was two thousand nine hundred forty-four (2944). The qualitative data was 

collected from six teachers via longitudinal observations of class, the visits of schools 

and teachers and administrator interviews. The study revealed that the use of mobile 

phone multimedia assisted funds is something emergent in the case of L2 classrooms. 

To meet the requirement of modern day need the teachers preferred to use their own 

computer, laptop and cell phones rather than using such devices of their schools.  

Badran et. al, (2021) conducted a study on a topic adaptation of technology 

during pandemic covid-19.  The study as the title shows was conducted in the context 

of Egypt. The study was a descriptive quantitative survey which investigated the 

perception of Egyptian teachers on ICT.  The study used the diffusion of innovation 

theory. This theory talks about the diffusion and adoption of technology. The method 

of the study was a type of a review. The participants were teachers as they are the first 

people who transfer education. The study used a non- probabilistic snowballing 

technique of sampling. The population of the study were the secondary school teachers. 

The teachers of the targeted residents were from free public and private schools. Two 

hundred and twenty-one (221) teachers from the target population took part in the study. 

The conclusions of the study showed that the perspectives of most of the participants 

were positive about the integration of ICT. Moreover, average views regarding the 
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complexity of ICT and some negative views on the compatibility of ICT. Furthermore, 

the findings of the study reflected multiple challenges which can have an impact on the 

decision of teachers’ weather to adopt or reject the reforms which also include 

communication problem, and human resource availability and access to technological 

infrastructure.  

Chow, (2015) conducted a study on a topic titled “Teachers’ attitudes towards 

technology in the classroom”. The study focused on discovering the opinions of the 

trainers vis-à-vis the practice of knowledge in a classroom. The target teachers were 

from Toronto and York regions. These teachers were teaching different subjects such 

as Arts, Mathematics, physics, special education, history, geography, and music. The 

data was collected through interviews. The target population of teachers were 

interviewed. The interviews were either recorded by microphone or recorder. The 

recorded interviews were transcribed by using a special software called Dragon speak. 

The maximum time for the interview of a single person was thirty (30) minutes. 

According to the findings of the study shows that age is not something that can 

determine the perception of technology as the findings of the study varied such as some 

of the younger teachers were not comfortable with using technology, while some of the 

aged teachers were found comfortable with using technology. Moreover, the study 

found that teachers were more comfortable with using the technology in their 

classrooms than the one they use in their personal lives. Whenever the schools have 

provided some new technology to the teachers, the teachers found them having little 

effect on their perceptions related to technology.  

Fu, (2013) conducted a study on a topic titled as “ICT in education: a critical 

Prose evaluation and the Suggestions”. The study basically summarized the literature 
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produced on (ICT) in the field of education. The project focused on those studies which 

have touched the merits ICT incorporation in the classroom and schools. Moreover, it 

also talked about the challenges, and obstacles in the practice of (ICT). Furthermore, 

the study discussed the attitude, confidence, and perception of teachers towards using 

ICT. The study also discussed the importance of school culture in terms of using 

information communication and technology (ICT).  

Islahi and Nasrin, (2019) conducted a study on a topic titled “exploring teacher 

defiance towards (ICT) with a gender perspective”. The study is attentive on gender 

perspective for using information technology. The surveyed four hundred and eighty-

two schools in India. It used attitude towards information technology as a scale. Four 

dimensions were incorporated to examine the attitudes of respondents. These four 

dimensions include: its significance in life, productivity for the teachers, and usefulness 

of information technology for the students, the interest and acceptance of teachers. The 

study was open. The inhabitants of the study were the secondary school teachers of the 

Aligarh city of Uttar Pradesh, India as well as its nearby areas. The sample of the study 

was four hundred and eighty-two students which includes two hundred and forty-five 

(245) males and two hundred and thirty-seven (237) females. The percentage of males 

in the sample was 50.88 %, while the percentage of females in the study was 49.17 %. 

The study used a purposive sampling technique and teachers from thirty (30) different 

schools participated in the study. The study chose only those specific teachers who had 

any sort of experience of information technology. The age of the teachers was from 

twenty-two (22) to sixty (60) years. The experience of the participants was from one 

(1) year to thirty-eight (28) years. The scale of the study was thirty (30) statements 

which include eighteen (18) affirmative remarks and twelve (12) statements of 

negation. The scale was both in English and Hindi version accompanied by a letter 
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elucidating the aim of the study. Each of the teachers was supposed to respond to the 

statement by means of the five-point ATIT Scale and they would tick mark in the 

appropriate box. The consequences of the study exposed that the pedagogues had their 

positive attitudes towards information technology regardless of their gender. The 

teacher viewed that technology had an immense importance in terms of its usefulness 

for teachers as well as its productivity for teaching. Moreover, the study revealed that 

the teachers had interest in adopting as well as accepting information technology (IT) 

in the educational system. The maximum use of (IT) has diminished the gender 

differences in terms of their perception regarding information technology (IT). 

Furthermore, the availability of computers in the homes of teachers also has tremendous 

impact on the attitude when it comes to using it in the classroom.  

Serin and Bozdag, (2020) conducted a study on the interrelationship of teachers’ 

behavior and technology in the schooling process. Self-analysis of ICT use in 

instruction was the one dependent variable. The emphasis of the study was to inspect 

the attitude of the teachers related to the use of technology in the field of education. To 

conduct the study, the data was collected from four hundred and forty (440) teachers. 

Rendering to the grades of the research, the behavior related to use technology inside 

the classrooms never changes with gender and the type of school, however, it changes 

with the education level of the teachers. Moreover, as far as the autonomy behaviors of 

teachers is concerned, it is something different in different schools. Professional 

seniority does not make a difference in terms of attitudes towards the use of technology 

in instruction as well as autonomy attitudes.  

Korlat et al., (2021) conducted a study on a topic titled as gender variation in 

the application of ICT in the covid-19 situation. The intrinsic and extrinsic hurdles, 
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values principal and administrator support were also examined.  The novel covid-19 

changed the education system in footings of necessitating the use of technology which 

in fact acts as a challenge for the disadvantaged groups in the virtual classrooms. This 

study incorporated both biological sex and gender role to investigate the role. The 

number of students who took part in the study was nineteen thousand one hundred 

ninety (19,190). The population of the study was Austrian students. The study was 

conducted online. The study was carried out in April 2020. The participants were 

secondary school students. The findings of the demonstrated that the higher perceived 

pedagogues second the intrinsic values and engagement in the digital learning. As far 

as the gender difference is concerned, the study did not come across any gender 

difference in terms of competence beliefs in digital learning.  

Bhattacharjee and Deb, (2016) conducted a study on a topic titled “Role of ICT 

in 21st Century’s Teacher Education”. The study absorbed on discussing the character 

of (ICT) in twenty first (21 first century). The study talks about the reputation of ICT 

for both in-service and pre-service teachers.  According to this study ICT is a scientific, 

technological, and engineering field as well as a management technique which is 

broadly used in handling information. It stands for information communication 

technology. Since last few decades, (ICT) has been the part of human’s lives. It is now 

widely used in all walks of educational life. It is used in the teaching process to make 

it easier and facilitative for the students.  A competent pedagogue usually has a dexterity 

in providing something successful in teaching. A teacher needs to have the knowledge 

of ICT. In this modern technological time, societies require more skillful teachers. ICT 

is transforming and leads towards technology in the educational system. It also helps in 

bringing teachers, parents in students together.  The knowledge of ICT is direly needed 

for the teachers. ICT helps teachers to meet modern-day needs. According to the 
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findings of the study, the use of tablets did have an impact on both learning and 

teaching. During the study six focused group interviews containing 10 participants were 

carried out. In the beginning of the study twenty (20) boys aged 11 to 14 were asked to 

join a focused group. Similarly, twenty (200 girls aged fifteen (15) to eighteen (18) also 

participated. Among the invited forty (40) boys and girls, nineteen (19) girls and twenty 

(20) boys participated in the interviews. Two teams of ten teachers each were made up 

according to the required criterion, owing to practical issues.  There were only two 

teachers who did not participate in the proposed study. The duration of the interview 

was ninety (90) minutes, which was conducted for each group in order to investigate 

their perception after using tablet devices for six (6) months. Moreover, the explorative 

questions were categorized into four. The students and teachers both were asked the 

same questions. The transcribed conversation was then run through a software called 

‘NVivo’ which is used for a qualitative data analysis. Three themes were chosen 

accordingly.   

The findings divided teachers into two categories such as instrumental and 

innovative. The innovative teachers are the ones who believe in shifting from a long-

standing approach to a new learning method. The innovative teachers have changed 

their teaching methodology in the direction of the benefits the tablets offer. While on 

the other hand, according to the study, the instrumental teachers are the ones who had 

been seen as using the expedient as a book behind the glass.  The difference between 

both the categories of the teachers has repercussions in the form execution and students’ 

experience. The tablet devices provide some new ways and things for learning. The 

results of the study suggested that methodological and didactic approaches should be 

introduced to facilitate both students and teachers.  
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The report of the UNICEF which was conducted in (2013) reported that more 

than 6.6 million children are not admitted to primary schools, and some 2.7 million are 

not admitted to secondary schools. According to the same report the number of girls is 

more than that of boys who are not enrolled to schools. The report confirmed that 39.8 

percent of the girls are not enrolled in primary schools. While 30.2 percent of the boys 

are outside of the school. The ratio of poor students is something more than that of the 

rich students who are not enrolled to schools. The dropout of students is the reflection 

of the fact that majority of the students do not carry on their education after primary 

education. There, in fact, are some theories which show the underlying reasons for the 

dropout. Children educations are basically influenced by factors such as social, 

individual, and institutional. Economic factors also have an impact on the dropout 

especially in the rural areas children more likely go for doing a job rather than getting 

education. According to the organizational theory the dropout of the students is because 

of the organizational features. Imran (2012) says that organizational theories are 

something related to the overall environment of the community.   

Khan, azhar, and shah, (2011) argued that this theory basically integrates the 

social, psychological, and organizational perspectives which treat the dropout process 

of the system as a dynamic system between environment and the individuals. This 

includes both the informal social organizations and the personal communication that 

take place between students which act as a significant factor in terms of influencing the 

dropout of students. The list of interaction shows a complete perspective of the dropout 

process by means of integrating organizational, social, and psychological perspectives. 

This concept of human capital was applied by the economist Schultz (1961) and Becker 

(1964) to suggest that human beings usually benefit from investing in the ground of 

education, health, training, and nutrition. This can be increased by means of experience 
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and training. They can select either of the two, to go for a job or to universities for 

monetary and non-monetary returns. A job which is indeed a low paying one. These 

theories, therefore, show that the intellectual attributes, psychological behaviors of 

students and the adaptation to the environment are the decisions that decide to either 

stay or remain outside the school. 

 Gudmundsdottir and Hatlevik, (2017) conducted a study and the study was 

basically survey research in which three hundred and fifty-six (356) newly qualified 

teachers were observed in Norway. The report of the pedagogues who were qualified 

recently, related to ICT’s contribution in the training was something poor. The study 

was basically a national survey and the teachers who were studying for two years were 

considered. The study used a opinion poll for the statistics collection. Initially the 

questionnaire was sent to the email addresses of nine hundred and twenty-five (925) 

teachers who were newly graduated. Out of the total teachers only one hundred and 

fifty-seven (157) teachers responded to the questionnaires. To get more responses some 

calls were made to seven hundred and three (703) teachers. After the recruitment phase 

the email addresses of one thousand and sixteen (1016) were taken from five hundred 

and eighty-one (581) schools. Three hundred and seventy-five (375) teachers responded 

to emails. The responds of nineteen (19) teachers were omitted. The entire number of 

three hundred and fifty-seven (357) teachers’ responses were analyzed in the study. The 

conclusion of the study is founded on the analysis of the three hundred and fifty-seven 

(357) responses of the teachers. The findings of the study suggested that there is a need 

for some more researchers to train students and teachers to use ICT properly. It means 

that there still exists a big room for research in the same domain. According to the 

study, the newly qualified teachers have positive as well as negative experience of using 
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ICT. Training of ICT for schoolteachers is something mandatory and it plays an 

important role in modernizing the education system. 

Elstad and Christophersen, (2017) directed a study on teachers and student’s 

digital proficiency for the growth of instructional techniques in a technological setting. 

The study focused on exploring the beliefs of Norwegian teachers and students about 

the potential antecedents of instructional self-efficacy. The study was conducted in the 

Norwegian context. The significant finding of the research was that the association 

between the teachers and students was something an amazing one regarding the 

perception of digital capability to resolve the challenges. Their perceptions showed that 

digital capability can easily solve challenges. The participants were from the 

Norwegian university. The participants were from the department of Mathematics, 

social sciences, Humanities, and natural sciences. First, a pilot study was conducted. 

All the students willingly participated in the research. The total number of participants 

was one hundred and four (104). It was a cross-sectional survey and for the data 

collection a questionnaire was distributed among those who were taking part in the 

study. The consequences of the study have some suggestions for the teacher education 

programs. A prototypical student and teacher will always experience a situation that 

will demand a technologically rich environment. In such a situation the experience they 

gain will be significant in terms of adding to their personal grooming and growth.  

Agbo, (2015) conducted a study on a topic the aspects of persuading the ICT in 

Ebonyi state of Nigeria. The study used a qualitative approach. The data was collected 

from four types of people such as parents, educators, IT professionals and principals 

which means that people belonging to domains of life took part in the research. The 

study examined those factors that were having some serious impacts on the use of ICT.    
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The factors of both home and school related environment were investigated in the 

research. Three secondary schools were selected for data collection in a specific area 

which is called Ezzangbo. Moreover, four schools were selected in an area which is 

called Ngbo, and three schools were selected in the area of effluvium. The population 

consisted of both male and female students. Moreover, teachers, administrators of 

schools and the parents of the students were also part of the population. The study 

included fifty (50) students from each school that was selected from the population 

along with their parents and principals. Moreover, the study included twelve (12) 

teachers from all the selected schools. The researchers used a purposive sampling 

method in their study. Different instruments were used by the researcher to collect the 

data from the participants. These instruments include face to face interviews, 

observation, and conversation.  

The findings of the study highlighted five features which influence ICT use in 

the case of knowledge and coaching CPU. These factors include the attitude of students 

to computer usage, the level of availability and the price of ICT equipment, the training 

regarding ICT for teachers, and the support of parents and community. These five 

factors were found to have a remarkable effect upon the use of ICT in learning and 

instruction computers.  

Afshari et al., (2009) conducted a study on the topic titled Issues of distressing 

teachers’ ICT performance. According to the current study the previous studies in the 

last decade have shown that the use of ICT in educational institutions is an effective 

means for making the educational opportunities bigger. However, a great number of 

teachers do not use computer technology despite its effectiveness for one or the other 

reason. Many studies have revealed a plethora of factors that influence pedagogues to 
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make use of technology in classroom, in demand to have an effective learning 

transformation. These factors include two main factors that are manipulative and non-

manipulative pedagogues and school factors. Individual factors according to the study, 

has nothing to do with the success as a result of the execution of ICT. However, its 

dependency is on a set of some connected factors. It is basically recommended by the 

results of the study that teachers must be provided with some professional development 

training. 

 Nevertheless, it is something very remarkable for the pedagogues’ trainers as 

well as policy creators to comprehend the influencing aspects that are usefulness and 

the cost-effectiveness of various methods to use ICT. The strategies of training need to 

be explored thoroughly to make them feasible for all. Generally, the computer has got 

the heed of educational community in this modern time. It performs a variety of tasks 

and functions, and it is quite helpful in the field of education. It helps in solving intricate 

problems in the field of education. ICT is basically used in three different ways in the 

field of education. It is used as a discipline and a medium for learning and teaching. 

Moreover, it is also used as an aspect which means that the development of amenities 

connected to the ICT. The ICT as an object in the field of education means learning or 

getting knowledge about it. The use of ICT as an aspect in the educational institutions 

means the evolution of skills which are used for professional and vocational purposes.  

Palak and Walls, (2009) conducted research on topic titled as “Teachers’ 

Beliefs and Technology Practices”. The research focused on finding the association 

between the credence of teachers and instructional technology practices. It was among 

the teachers who had worked in schools that were rich in terms of technology. The 

research showed that the teachers use technology for management, preparation, and 
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administrative purposes. According to the findings they use technology for supporting 

students’ practice in a new technological way. Moreover, they continue the use of ICT 

in technology rich schools to buttress the teacher centered instructional practices. The 

study concluded that there is a dire need for incorporation of technology in the 

curriculum in the future. Moreover, the study recommended for the future researchers 

to use mixed method and do consider the beliefs of the teachers if there is a desire for 

a change in practice.  

Zhang et al., (2021) investigated the factors that are responsible for the 

transformation of teacher’s methods in terms of the use of ICT in methods used by the 

teachers in their teaching. This research divided the teacher ICT-integrated teaching 

behaviors into students centered teaching behaviors and teachers centered teaching 

behaviors. Moreover, the study also made a hypothesis on factors that influence 

teaching behaviors. The data was collected through questionnaires from primary and 

secondary school teachers. The data was collected from seven hundred and ninety-five 

(795) teachers. The participants were from twelve different primary and secondary 

schools having different economic development level in China. The teachers who were 

invited to take part in the study via questionnaire were the people who had expert 

experience. The questionnaire was distributed online among one thousand and four 

(1004) participants. The response rate was 79.2 percent. Seven hundred and ninety-five 

questionnaires were collected during the months of March and April 2021. 

According to this study the social environment has an impact on teacher’s 

technology application. The study adopted SEM for analyzation of the data. The 

answers presented that both teachers centered and student-centered behavior request to 

correlate positively. Moreover, the study found that the outcome expectation was also 
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positive for both student-centered and teachers centered ICT behaviors. The study also 

reported that unlike the previous studies application environment had no impact 

because of the development of ICT. The division suggested by the study in the form of 

teachers’ centered behavior and students centered behavior enables us to comprehend 

the condition for the teachers to change their teaching methods in the direction suitable 

for learning. It thus helps us to support the progress of learning centered education. 

Furthermore, the dissection also clarified the importance of categorizing information 

which was based on teaching behaviors. In addition, this study also separated self-

efficacy broadly into two cleaves. These two groups are efficacy belief and outcome 

expectancy. The verification as well as adjustment of the hypothesis which is proposed 

in the study let us comprehend the organizational network related to teaching 

environment.  

In previous literature, numerous lessons have been publicized on SSTs belief in 

using ICT in instruction. For instance, Scherer et, al. (2015) highlighted that perceived 

usefulness is an important element in integrating ICT and acceptance by teachers. A 

positive relationship was found between usage of ICT and self-efficacy.  

Similarly, Teo, (2009) identifies that the perceived usefulness, self-efficacy, and 

attitude towards use of computer has a direct upshot on the acceptance of technology 

by teachers. Whereas conditions that can affect acceptance of technology by teachers 

include complexity in operating technology, perception about ease of use, and 

conditions to facilitate the user. Moreover, another factor that can affect the teachers’ 

perception about acceptance of technology is the level of knowledge teachers have. 

They also found that teachers with positive feelings about the use of technology are 
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likely to continue using technology for a longer time period, if positive attitudes are 

sustained by the usage (Teo, 2009).  

Gil-Flores et, al. (2017) identified that the use of ICT by teachers can be 

separated by two levels. In the first level, teachers use ICT for basic support, which is 

an ineffective use. While, in the second-level teachers use ICT as an educational 

resource in their routine work with students, which is an effective use of technology. 

Moreover, Gil-Flores et, al. identified reasons that can influence the usage of ICT in 

classrooms including educational software's availability, teachers' collaboration, 

training opportunities of ICT usage for teachers, and perceived self-efficacy. It was also 

initiated that it is the major focus of the educational systems of the world that the aim 

for the development of digital competency of the students. This is the major reason for 

inculcating the learning of new technology in the syllabus of the student. 

 Gil-Flores et, al. (2017) argued that the ICT has always been the most important 

learning tool since the past. Many institutions try their level best to increase the number 

of computers and technological machines in their learning environment. Similarly, 

Tondeur et, al. (2007) argued in favor of using the ICT system in education that the ICT 

is a valuable tool for study, an efficient source of information, and a great support for 

teaching.  

According to Paudel, (2020), the usage of ICT technology in schools has a major 

focus on finding, examining, and establishing information to provide students with 

immense level of reliable study resources. The study argued that this usage of ICT can 

be very positive endeavor in the education sector in countries like Nepal where students 

and teachers do not have much physical resources. Furthermore, this usage of 

information and communication technology provide teachers and students a real-life 
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face-to-face contact and expose them to the practices of other countries where diverse 

languages are spoken and taught, and different cultures are being practiced. 

Additionally, the study also highlighted that the practice of using the traditional 

information and communication technology mechanisms is an indicator that the 

teachers lack the competency level to operate and utilize the advanced and effective 

learning tools. It was suggested that the teachers must be motivated and ensured in their 

skill level and confidence in order to truly integrate the learning environment with the 

use of ICT tools.  

Similarly, Buabeng Andoh (2019) reported that technology is professed as a 

major factor for the current educational systems. The importance and the use of ICT 

cannot be ignored, however, the study found that most instructors are not willing to 

adopt for the integration of ICT and their teaching. This implies that they lack the 

required competency or confidence to learn and adopt these innovative methods of 

teaching. Their results showed that teachers’ use ICT was motionless restricted to basic 

and out-of-date events such as search for information, class presentation etc. Likewise, 

Ethiopian government policy is committed to integrate (ICT) in education to recover 

enlightening, excellence, and justice in the structure. As educators are the building 

blocks for achieving this goal, the administration has encompassed ICT segments 

within trainer work out to realize ICT inside the laboratory or workplace (Jang,2020). 

 The research explored the various influences which simplify the pressure of 

mentor in the ICT implementation from teachers’ training to secondary level 

classrooms. They investigated the teachers’ theories that figured out the persons’ 

outlooks and arrogances toward ICT. Ultimately, their discoveries displayed that SSTs 

optimistic universal didactic principles to implement ICT in instructional planning.  
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In their exploratory study Hu (2017) found that personal beliefs and attitudes of 

teachers are closely linked with the ICT usage in education. The study also observed 

that this link varied among different levels of adopting information and communication 

technology while making decisions of their usage in education. The study also 

evidenced that there is a link between contextual factors and teachers’ willingness to 

adopt the ICT in educational institutions. It has been argued by researchers and thinkers 

that the most prominent aspect of our life is change. There are many studies that put the 

greater emphasis on the usage of innovative learning methods especially, via using the 

technology. 

 In the present era i.e., 21st century there is a greater need to constantly learn 

new things and evolve accordingly. Studies like, (Dorfberger and Carmi, 2017) argued 

that in this era of innovative technology and rapid change, it is important to 

continuously learn, and there is a dire need to get familiar with emerging technologies. 

The study endeavored to examine the different manners and attitudes concerning the 

usage of technology between teachers and students. The study found that usually people 

are afraid of changing circumstances or situations, not only due to being exposed to 

new or different things, but rather they do not comprehend the meaning of that 

something in depth. A further point the study added is that, when people are guided 

about the new things, and ambiguities get eliminated, then people start realizing and 

accepting the importance of that newness of the situation or thing. So, the provision of 

ICT technology is important but providing the proper guidelines and methods to use 

them in an effective manner is the most important. To support the argument of 

providing effective learning materials for teachers as well as students. 
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 Kirkscey, R. (2012) highlighted that the teachers, particularly those having six 

to nineteen years of experience of teaching, felt they require more learning 

opportunities for greater understanding of new technological methods of teaching and 

their applications. The study further said that the more teachers understand the new 

innovative technologies, the better it will be for students to understand them well.  

Likewise, some other studies like Chowdhury (2009) found the link between college 

teachers’ perception of using the information and communication about its 

effectiveness. The study also tried to explain whether a connection existed between 

staff beliefs and works on regarding data and correspondence innovation coordination, 

and regardless of whether there were contrasts across orientation, disciplines, 

innovation experience, and showing experience in personnel insights and utilization of 

data and correspondence innovation.  

Other studies like Jimoyiannis and Komis (2007) analyzed and revealed that 

there is significant role of personal characteristics like gender, expertise, and experience 

influencing their beliefs about usage of ICT in academia. Some studies argued in the 

opposite of implementing ICT in classroom throughout the learning processes. Their 

arguments were in the favor of traditional teaching methods, and they suggested that 

adoption of teaching methods should be in slower rate in such a way that teachers and 

students adopt them by the time with good level of concentration and understanding.  

For example, Ningisih et, al. (2020) found in a study that adverse possessions 

of using information and communication technology can bring some adverse effects in 

the context of primary schools. Ningsih also argued that sometimes, the unavailability 

of the technology can also make the situation go worse. Contrary to that, Jang, (2020) 

conducted a study a study to find out the effects of low-level usage of ICT practices in 
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the field of education, particularly primary schools of education. The study identified 

three major fields that can affect the level of ICT practices. They include, training of 

the teachers, beliefs of the teachers, and material used in the process of learning.  

On the other hand, Paudel, (2020) concluded that there is a significant level of 

motivation for using the information and communication technology among majority 

of teachers even if they do not have that much skill to use this technology, or maybe 

they do not have much confidence in using the new ICT apparatuses and their respective 

applications in the arena of ICT in the field of education. This can be the chief hurdle 

in a process of achieving the educational goals effectively and efficiently hence, can 

result in the negative impact of using the information and communication technology.   

Furthermore, Hermans et, al. (2008) found that constructivist and traditional 

beliefs of teachers are precursors of using computer in the field of research. The study 

extracted some conclusions in which they argued that the usage of (ICT) can barely be 

called as ‘innovative’ in the context of its nature. They concluded their study while 

suggesting through their findings that it seems the usage of an integrated classroom can 

be negatively impacted by the traditional beliefs of the teachers, and on the other hand 

the constructivist beliefs of the teachers are significant predictors of using the classroom 

in general. In addition, Hannafin and Land (1997) argued that it has been challenging 

for the educators to find out the best teaching and classroom methodologies which can 

be very helpful in achieving the goal of getting the optimized return from the process 

of learning. On the other hand, the study pointed out that contemporary concerns there 

is a greater emphasis on the student-centered approach of teaching, which have 

invigorated a positive change of focusing on the advanced teaching and learning 

approaches. The study’s major focus was on studying the difference between traditional 
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and student-centered methods on the way to spread literacy rate in encouraging ratio 

among schoolchildren. 

The study reported in detail, there is a dire need to formulating the learning 

systems that motivate the analytical reasoning of the students and develop critical 

thinkers in the society. There has been always a greater emphasis on provision of the 

student-centered atmosphere as an average block to backing the alternative of coaching 

and learning approaches. In the era of technology, where the technological 

advancement is very rapid, and increasing in the higher rate, it will be very easier for 

the innovative alternative ways of teaching and learning to grow, and hence barriers 

will be removed for the growth of an advanced methods. 

In this era school student are called digital natives, the new students and the new 

children’s are used to technology which will help not only in to their life’s but in to 

their educational and career planning and definition of their fields (Prensky, 2001) The 

rapid growth of the Information Communication and Technologies (ICT) in the 20th 

century is observed, on one side the remarkable changes are seen after the intervention 

of Information Communication and Technologies (ICT) but on the other hand the ICT 

effected the demands of the modern institutions, organizations and society and is 

changing and is being advanced. it is a renowned fact that Information Communication 

and Technologies (ICT) is playing a very important role in our daily life and the 

educational and other organizations (Buabeng-Andoh, 2012). 

 As we see the global investment in (ICT) related programs and situation builds, 

to helping the learning in educational institutes for examples schools, colleges, 

universities and other vocational and technical institutes and these programs are 

appreciated by the government and the government institutes and regulatory bodies 
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(Buabeng-Andoh, 2012). Keeping all these developments in mind, which is taken by 

government and other international bodies many of the limitations are there in 

educational institution and educational field. In many studies it is discussed that the 

institutional factors and technological factors assist and help teachers to use the 

computers and Information Communication and Technologies (ICT) which is very help 

full in the overall learning process, which can improve the learning capabilities and the 

learning and teaching process (Buabeng-Andoh, 2012).  

There are many barriers which must be kept in mind, the barriers includes the 

shortage of teachers Information Communication and Technologies (ICT)  skills and 

related skills, lack of instructor confidences on Information Communication and 

Technologies (ICT), shortage of pedagogical skills in  the instructor, lack of software 

related to the field of education, limited access to Information Communication and 

Technologies (ICT), Inflexible construction of old-style and old educational system, 

and the curriculum barriers, these are the main barriers faced in the educational sector 

and Information Communication and Technologies (ICT) (Buabeng-Andoh, 2012).  

The active and well-organized incorporation of data Communication complete 

Technologies by ICT drive provided in schools, colleges, and universities and into the 

classroom procedures and methods will generates a question and ways for instructors 

and coaches, the link up with the computers and network will help them to learn and 

groom (Buabeng-Andoh, 2012). There must be steps taken for the successful addition 

and incorporation of (ICT) into education and teaching field (Buabeng-Andoh, 2012).  

 ICT in the field of education and teachers and students is in light from last 8 to 

10. There are two main and recent extensive procedures and universal reviews (Fraillon, 

et, al. 2014) in these surveys the findings were, when the teachers are additionally and 
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specifically aware and accustomed with (ICT) and when they have more confidence 

and assurance in using (ICT) in their previous teaching experience and now after the 

adoption of Information Communication and Technologies (ICT), their active use of 

ICT was still incomplete and marginal (European Commission, 2013). 

The language teachers have many barriers in teaching their native or other 

language which can be solve by the help in the adoption of (ICT) in the system and the 

schools or other institutes, it will solve the problem of communication and the gap 

between the learning and teaching gaps (Liu et al., 2017).  

Many subjects like science, math, languages, arts , commerce, business, the 

physical education is evolving and developing in the term of  (ICT) in to the normal 

classes, it is an innovation in the schools that the physical education classes and it 

involves many various parties in this process by which the teaching process will be 

effected, Students of all levels , principals, head of departments, parents and the 

siblings, administrators of the institutions, policy makers of the country and legislative 

authorities, and in the schools and intuitions , the Physical Education teachers and 

instructors themselves are involved in the process of  addition of Information and 

Communication Technologies (ICT) in to their classes and subjects (Kretschmann, 

2015). 

  

 Tondeur et al., (2012) have examined the learning performance in long term 

impact and the follow up evaluation which will have an influence on the entire 

company. To grow and polished an organized and inclusive summary on (ICT) and its 

expertise and it know how for competent and professional teachers in advanced 

tutoring, the evaluation model of Kirkpatrick is very useful for evaluation (Kirkpatrick, 
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1998). In a study it was found that, the teachers who are not in favor of adoption of ICT 

in their field or organization or who have a negative thought about the ICT and its 

adoption these teachers were not having the knowledge about the ICT or they do not 

want to learn it for the future and growth perspective, that was the main reason due to 

which the teachers were against the adoption of ICT in their organization (as cited in 

Bordbar, 2010). 

Ali et. al, (2020) has conducted an observation to practice and equalities of ICT 

in instruction and innovation in the field of education. For this purpose, the public and 

private sector schools of Punjab were analyzed. Two hundred and sixteen (216) teachers 

were taken from each sector of Punjab province through two stage random sampling 

methods. For data collection a self-developed tool was used having nine indicators. For 

analysis t-test and ANOVA was used. It was found that public and private sector 

secondary school teachers (SSTs) mostly differ in using ICT and digital skills in this 

regard. It was also observed that private sector SSTs were more innovative and 

competent than public sector SSTs. It was suggested that accessing to ICT tools 

incorporation in teaching and SSTs interest remained the two main indicators in 

application of technology in teaching learning process. It was recommended that the 

government collaborate with private schoolteachers to train the public sector teachers. 

Sareen, (2019) observed schoolteachers’ attitude about ICT use with relation to 

self-efficacy and perception. Two hundred and fifty (250) sample size were selected 

from government and private sector. One hundred and thirty (130) schoolteachers were 

selected from the government sector and one hundred and twenty (120) from the private 

sector. Cavas Bulet (2003) tool was being used to collect information which was 

established by Gulbahar Yasmin and Guven. Ismail (2008). It was found that a 
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significant difference exists in gender as well as in self-efficacy. Private school teachers 

were found to have a better level of efficacy and attitude towards ICT use in the teaching 

process. It was suggested that the concerned authorities may provide before-service and 

during-service training to teachers for enhancing their ICT incorporation skill to 

develop a good and positive attitude towards ICT use in education institutions. 

Jogezai et al., 2018 studied SSTs concern about ICT mixing in the perspective 

from the emergent portion of the sphere. For this resolution, explanatory mixed method 

research design was used. Three hundred (300) Pakistani SSTs were identified for the 

quantitative purpose and thirty-five (35STs) from qualitative fragment of the teamwork. 

(SoCQ) were assumed for statistics assemblage gadget. For qualitative purposes a 

special type of interview was planned and conducted. Mostly teachers were found at 

initial stage of integration of ICT in teaching process. Informational as well as personal 

concerns of SSTs about the use of ICT are big hindrances in this regard. Time 

management and resources were considered the main factors for ICT use in teaching 

and integration of technology. 

Islahi and Aligarh, 2019 explored teacher attitude towards ICT with a gender 

perspective. A survey design was used for four hundred and eighty-two (482) SSTs 

from India. For data collection attitude towards information technology tool was used. 

The SSTs attitude were measured in four dimensions such as significance in life, 

usefulness for students, productivity for teaching and the fourth one is the SSTs interest 

and acceptance. Data was in quantitated form. T-test and ANOVA were used for 

analyzation. No significant difference was found in gender due to some factors like 

training, location of school, material status, medium of instruction etc. It was 
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recommended that due consideration is needed for SSTs attitude towards ICT use in 

teaching.  

Yieng and Daud, (2018) concluded that like the present strong status of 

student’s unmatchable ability every kind of teacher should put in maximum potential 

and skills they must integrate ICT at the peak. So that students reach the best level they 

can in ICT environment. The teachers must perform a much bigger role to make ICT as 

common as possible in any field of education. For this purpose, continuous professional 

development (CPD) of teachers is extremely necessary. Without training of teachers, 

the concept of quality education in the country seems difficult.  

Munir and Khan (2015) evaluate the ICT integration expertise of teachers and its 

application in classroom. The outcomes of the work exposed that 75% educators of the 

sample were trained, 67% teachers having computers at home as well as in schools, 

53% get availability of internet access at schools and home. It was concluded that 

teachers were aware of using e-mail, internet use by searching materials for lecture 

preparation and word-processing. It means that there is no problem of ICT integration. 

Tools of ICT are mostly available, and teachers are competent to use it. Teachers use 

computers for note preparation, paper composing and material collection for lectures 

and sharing with students and colleagues. 

            Akhtar and et, al. (2014) checked the emerging trends, use, present status and 

problems regarding implementation and usefulness of ICT at secondary level in Khyber 

Pakhtunkhwa, Pakistan. A   great contrast was found regarding the use of technology. 

Even television and radio are not easily available as mediums of instruction in both 

rural and urban areas. Teachers of rural areas do not use emerging technology. There is 
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no concept of e- communication through computers/internet/ other sources. No 

application of emerging technology in science subjects was found.   

Hanushek and Woessmann, (2015) explored that the good economic situation 

of the nation is possible due to the large enrolment ratio of children in schools, however 

it requires the quality education at specific level and awareness of all the stakeholders 

especially the students at 9th and 10th class. The technical skills of the community 

adherents are related to the success of a single individual of community members and 

in reverse effected the financial development of the nation. 

  Yadav, (2015) states that ICT has appeared as one of the significant 

characteristics of present social life. School activities also have been affected by ICT 

including timetable, lesson plan delivery, administration, admission, evaluation, 

examination system and project work etc. Teaching learning process can make more 

relevant for students through the integration of ICT in education system.  

Yadav, 2015 observed secondary school teachers (SSTs) attitude towards ICT in 

education system. It was found that female SSTs have strong attitude towards ICT then 

male SSTs. It was also revealed that public sector and urban area SSTs displayed better 

attitude then rural area teachers. It was described that SSTs below 40 age group showed 

stronger attitude as compared to those above 40. It was suggested that teachers should 

notice ICT as the first and foremost need of teaching in the present technological world 

throughout the curriculum. Khan et, al. (2015) explored that the usage of ICT in 

classroom and overall, at schools is very compulsory. The booklets of curriculum also 

suggest teachers implement ICT in classrooms (Ismail et, al. 2010).  

Debbagh and Jones, (2018) described that it is necessary for teachers’ that they should 

be aware and have competence to use ICT in classroom instruction in every subject as 
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well as in lesson planning, assessments, and results preparation. Nowadays it is the 

demand of the present situation that the teachers and students can understand and usage 

of ICT in the whole education system. Teachers should get proper education and 

training to create new attractive instructional methods and techniques to implement ICT 

in the education system. 

            Shifflet and Weilbacher (2015) observed difficulties and flaws of teachers’ 

perception and technology integration in seventh class social studies in Illinois State. 

The researcher interviewed the respondents and found out the relationship of beliefs 

and technology integration. The study suggested that teachers’ belief that technology 

integration can promote critical thinking in students and increase learning skills, but all 

these are not possible without competent teachers and ICT application in teaching 

learning process. 
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2.12  Summary   

This chapter highlighted the meaning and importance of secondary education in 

Pakistan, SSTs opinions concerning the usage of ICT in instruction and instructional 

competence of SSTs in the same area in detail. Furthermore, the UNESCO-ICT-CFT 

framework was discussed and its three approaches like TLA, KDA and KCA 

overlapped with the mechanisms and terms used in educational institutions. The sub 

parameters of the three approaches were described in point out and explained with the 

help of different researchers thinking level.  Models of Instructional competence for 

teachers and the importance of continuous professional development were pointed out 

to adopt for better integration of technology in instruction. Factors affecting ICT use in 

instruction were added to enhance the importance and to remove the barriers in ICT use 

in classroom. At the end various research was added in literature to explain the need for 

and importance of ICT use in teaching process were also added. The coming chapter is 

regarding the methodology of research. It helps to display selected method of research 

work, selection and improvement of data collection tool and its process of collection 

for the research study. 
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CHAPTER 3 

 RESEARCH METHOD AND PROCEDURE 

The literature review of instructional competence and beliefs about ICT use in 

teaching learning emphasized that quality education in the present competitive 

environment and technological world can be acquired and transformed through skilled 

and competent ICT teachers and standard ICT related tools and instruments at school 

level. The comprehensive analysis of literature further highlighted the factors affecting 

ICT integration in schools. Though the intrinsic and extrinsic factors also play pivotal 

role in ICT use in teaching. The instructional competence and beliefs of SSTs regarding 

the use of ICT in classroom are equally important for integration of ICT in education. 

The researcher wants to fully investigate the position of the above two important 

variables. So, a research study was planned to find out SSTs beliefs and instructional 

competence. ICT facilities at school level were also investigated. This chapter consists 

of research design and the specific methodology adopted to accomplish the purposes of 

the research study, population, sample selection. This chapter describes the process of 

development of research tools, pilot testing, validity and reliability and data collection 

procedure, organization of collected data and techniques used in statistics. 

3.1 Research Design  

Cresswell, (2014) explains research design is the specific procedure involved in 

the research process such as data collection, data analysis and report writing. Research 

design is a plan to answer a set of questions (McCombes, 2019). 

Research design can be considered a complete structure of research. It is the 

‘Glue’ that holds all the elements in a research study (Akhtar 2016).  
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 Research design is a complete plan of the proposed research work that specifies 

the sources and type of information relevant to the research problem. In other words, 

we can say it is the specific strategy to reach the objectives of the study Ram, A. (2010). 

The current study consists of two main variables, SST beliefs and instructional 

competence of ICT use in teaching. The comparison of public and private sectors SSTs 

regarding the use of ICT was also identified. Computer-related facilities was also 

checked in both sectors. Gender differences in the context of teachers’ beliefs about 

using ICT and instructional competence of ICT were also examined. 

The present study consists of philosophy of positivism and deductive approach 

through selecting quantitative methodology. Keeping in view the nature of study, select 

a descriptive type of research. Descriptive type of research provides different 

dimensions to the researcher that to study the topic, its theme, and various aspects so 

that to state better view about the study. The alternative name of the descriptive type of 

research is statistical research (Khan, 2016: Cresswell, 2014).  

The present study also has a proper methodology, specific sample of 

respondents, clear objectives, appropriate tool for data collection and techniques for 

analysis with ethical consideration. In the present study the researcher took help from 

the Saunders’ research design, (2016). This design comprised of information of 

research philosophy, approach, methodology and proper strategy, specific technique 

used for data collection and analysis.  
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Figure 3. 1 :The Research Onion adapted from Saunders’, Lewis and Thornhill 

(2016) 

3.2  Research philosophy, approach, and methodological Choice 

The choice of suitable research philosophy is an important step for doing 

research. In present study the Philosophy of Positivism (philosophical position that 

views people and human behavior in a specific way (Durkheim, 1982) and positivist 

approach was used with the quantitative methodology. This is because positivist believe 

that the nature of human behavior and society is objective and can be scientifically 

measured, and quantitative methods emphasize objective measurements through 

numbers such as statistical analysis (Durkheim, 1982: Gemma, 2018). The UNESCO 

ICT-CFT based adapted questionnaire was used for data collection and SSTs beliefs 

and instructional competence was assessed. Moreover, Quantitative, and deductive 

approach were connected to find out the comparison and relation of the variables by 

statistical analysis. In quantitative approach, the researcher used questionnaire as a tool 

to- gather data from the selected sample of the total population, then analyzed it 

statistically.  
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3.3  Research Strategy and Time Horizon  

According to Check and Schutt, (2012, p. 160) survey research is the collection 

of information from a sample of individuals through their responses to questions 

Furthermore, survey research can use quantitative research strategy using 

questionnaires with numerically rated items that offers numbers in hard about opinions 

and behaviors of the selected sample. Decisions can be taken on the bases of these solid 

numbers. “Survey research is a quantitative method whereby a researcher poses some 

set of predetermined questions to an entire group, or a sample, of individuals” (Nardi, 

2018).  

A survey design was used for data collection. This research study emphases the 

Secondary school teachers’ beliefs and instructional competence, so quantitative 

approach of research was used for data collection. The researcher used a questionnaire 

for the required information about SSTs beliefs and instructional competence of ICT 

use in teaching in public and private sector of district Mardan. The questionnaire was 

adapted. which was based on the UNESCO ICT-CFT, (2011) framework for teachers. 

Cross-sectional studies can be defined as a study can be undertaken in which data are 

gathered just once, perhaps over a period of days or week or months, in order to answer 

a research question (Thomas, 2022). Cross-sectional time horizon was used during data 

collection. As this design enlighten the investigation of phenomenon to collect data at 

certain time and point. 

For assuming two unlike things the null hypothesis is used. For example, 

difference between the variables exist or not. The difference does not happen by chance. 

The null hypothesis makes available a specific framework for using statistics to 

conclude the results and generalized the findings of the research work (Cohen, Manion 
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& Morrison, 2018). Based on the importance of null hypothesis the researcher framed 

these for achieving the objectives no 3, 4, 5 and 6.  

Null hypothesis was made to find out the difference in the mean score of SSTs beliefs 

and instructional competence about the use ICT in teaching. Two research questions 

were framed for identifying the beliefs and instructional competence of SSTs at 

secondary level. Furthermore, the status of availability of computer-related facilities 

were also checked with the help of yes/no type of questions. It was ensured to the 

respondents that their information and identity will be kept confidential and will be 

used only for research purposes. The UNESCO ICT-CFT, (2011) based questionnaire 

was adapted for data collection. A five-point Likert scale was used for responses from 

the respondents of 54 items of the questionnaire.  Pilot testing was conducted before 

data collection. Validity and reliability of research instrument was confirmed. After the 

conformation of suitable ranges of the questionnaire reliabilities then it was distributed 

for data collection. 

3.4  Population of Research  

All the secondary school teachers (SSTs) serving in high schools of public and 

private sector situated in district Mardan were the population of the research study. A 

group of people having some common attributes that the researcher wants to examine, 

identify and study is called target population (Creswell, 2008). 

 According to the annual statistical report of government schools of Khyber 

Pakhtunkhwa (ASR, 2017-2018) there are a total of 167 public high schools and 2754 

Secondary School Teachers (SST) in district Mardan. Correspondingly, according to 

the annual statistical report of non-government schools of Khyber Pakhtunkhwa (ASR, 

2017-2018), there are 130 private secondary schools and 3512 Secondary School 
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Teachers (SST) in district Mardan. The sector and teacher wise detail is given in the 

following table. 

 Table 3. 1     Secondary Schools in District Mardan  

 

Sector Wise Detail of Schools and SSTs. 

Sectors 

Boys 

Schools 

Girls 

Schools 

Total 

Schools 

Male 

SSTs 

Female 

SSTs 

Total 

SSTs 

Public 87 80 167 1526 1228 2754 

Private 

No Specification 

130 2420 1092 3512 

Total 297 3946 2320 6266 

Table 3.1 shows the number of boys and girls in high and higher secondary schools in 

District Mardan. There are 87 boys and 80 girls high schools respectively in the district 

in public sector while, in private sector no specification of boys and girls was found 

from the data but only 130 total numbers of high schools are there in private sector. 

The total numbers of male and female high and higher secondary in both the sectors 

are 297.  

Equally, there are 1526 male and 1228 female SSTs in public sector while similarly, 

2420 male and 1092 female SSTs are there in private sector.  The total number of 

teachers serving as Secondary School teachers in district Mardan is 6266 which 

constituted the population of study.  

3.5  Sample Size 

It is difficult to reach every individual in the population of the study to obtain 

accurate results. So sampling is a better technique to save time, money, and effort. The 
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researcher selected those SSTs for the study who were available and willing to 

participate. Because participant’s willingness and availability are important in research 

(Creswell, 2008). According to Gay, Mills and Airasian (2012) for survey research 10 

to 20% of sample is representative.  

3.6  Sample size selection 

According to Mills and Gay (2019) if the population size is around or above 

1500 then sample size should be 20% of the population size. Therefore 20% sample 

size was taken from each stratum. A total of 1500 questionnaires were circulated among 

randomly selected SSTs. 1270 questionnaires were returned. After further actions like 

screening 1253 were finally selected for data analysis. Survey response rate was 83%. 

According to Baruch and Neuman (2014) in academic research studies while using the 

questionnaire as a tool the response rate between 10 to 50% is considered reasonable.  

The illustration is given in the following table. 
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Table 3. 2     Sectors wise male & female SSTs in Public & Private schools of 

District Mardan 

Sector and Gender Wise Detail of the Selected SSTs. 

Sector Total SSTs       20% Male SSTs 

Selected 

Female SSTs 

Selected 

Public 2754       550 

635 618 

Private 3512       703 

Total 6266      1253 1253 

Table 3.2 illustrates the sample size of sector and gender wise SSTs. In the public sector 

550 SSTs (20 % of 2754) were selected randomly.  Similarly, in the private sector 703 

(20% 0f 3512) were selected randomly. In these selected 1253 SSTs 635 were male 

while 618 were female. 

3.7  Sampling technique 

For sample selection of the study a stratified proportionate random sampling 

technique was used. As the population of the study consisted of strata’s; public and 

private; male and female, therefore the researcher adopted stratified random sampling 

technique. The population of the study had two strata Public and private and male and 

female were the sub strata. As the number of schools and teachers were not the same 

in each stratum therefore proportionate stratified random sampling technique was used. 

For this, the data of public sector SSTs were taken from the District Education Office 

(EMIS branch) and private sector from the Annual Statistical Report of non-

government schools of Khyber Pakhtunkhwa (ASR, 2017-2018). The data consisted of 

their names, father names, school address, contact numbers and email addresses. 

Personal data of the SSTs were kept in a safe place and were devastated after overall 
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use in research. All the data of SSTs were put into MS Excel version 10 for random 

selection.  

3.8  Research instrument  

In current study it was planned to find out the SSTs beliefs and instructional 

competence of ICT use at secondary level. Furthermore, computer related facilities 

were also checked in secondary schools of both public and private sector of district 

Mardan (Pakistan). As the study followed quantitative research paradigm. The 

researcher selected a questionnaire as a tool for data collection because of the following 

reasons: 

1. Time shortage 

2. Feasibility 

3. Openness 

4. Flexibility  

Ekinci, (2015) explored that the term instrument is alternatively used for questionnaire 

and a direct source to collect info from large number of populations. It is very helpful 

to collect data about different types of attitudes, behaviors and many more facts that is 

required in the study. However, development of valid and reliable questionnaires is 

very necessary for reducing error in measurements. Comparatively it is not as expensive 

than other tools. Furthermore, its process of development, organization and analyzation 

is easy. Data was collected regarding the opinions ‘of SSTs through the UNESCO ICT-

CFT based adapted questionnaire. 

3.8.1  Adaptation of Questionnaire for Research Study 

           The study is having a quantitative research approach, so for data collection a 

questionnaire was used. According to Neuman, (1997) there are some principles for the 

formation of questionnaires. These are as follows: 
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1. Questions should be in sequence and relevant. 

2. Choices should be very easy and understandable. 

3. Language should be local and comprehensible.  

4. Questions should be grammatically correct. 

5. Key words should be properly explained. 

6. In each question one thing should be asked. 

 The above guidelines helped the researcher in questionnaire formation process 

to catch the attention of the respondent for better results and good response. 

 For gathering information from the SSTs, the United Nation Education 

Scientific and Culture Organization, Information and Communication Technology, 

Competency Framework for Teacher (UNESCO ICT-CFT), (2011) standard-based 

questionnaire was adapted which is attached at the end of the thesis (Appendix-A). The 

adapted questionnaire was modified according to the nature of the study and local needs 

with the help of expert opinions and supervisor.  Furthermore, for prior permission of 

the adaptation of the questionnaire, the researcher tried through e-mail but found no 

response then the researcher personally visited the relevant UNESCO office situated in 

Islamabad. It was cleared that it is an open document and can be used for research 

purposes. To grasp the questionnaire, pilot study was directed before final data 

collection to measure the reliability and validity of the tool. After confirmation of the 

suitable ranges of reliability, the tool was used for final data collection. As it was 

quantitative research so, questionnaire was found helpful for this purpose in current 

study. So, the UNESCO ICT-CFT based adapted questionnaire was used for final data 

collection in the context of the present study.    
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3.8.2  Elements of the Adapted Instrument 

A questionnaire for secondary school teachers was adapted from (UNESCO 

ICT-CFT), (2011) to get information about SSTs belief and instructional competence 

regarding ICT in the selected sample is attached (see Appendix-A) at the end of the 

thesis. Questionnaires are the most convenient and popular means of collecting climate 

data. It is also helpful in searching the opinions of the respondents (Koul, 1993). The 

questionnaire of the present study was consisted of 65 questions, having four parts: The 

detail is given below:  

Part 1: It consists of the demographic data of the respondents. It covered the following 

areas: 

1. Name 

2. Age 

3. Sector Public/Private 

4. Experience 

5. Qualification 

6. Subject teaching in school 

7. Rural status of the respondent 

8. Urban status of the concerned secondary school teachers etc.  

Part 2 It contained three main variables and their sub parts/indicators. 

i. Technology literacy approach (TLA) 

ii. Knowledge deepening approach (KDA)   

iii. Knowledge creation approach (KCA) 

 Separately every approach was crossed with six educational components to describe the 

SSTs instructional competence and beliefs of ICT use in teaching.  
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The elements are stated here one by one. Understanding ICT in education, curriculum 

and assessment, pedagogy, ICT, Organization and administration and teacher 

professional learning. 

 Each six components of three main variables having three questions. According to this 

calculation each main variable having 18 sub questions and overall having 54 questions 

in this part. 

 Part 3  There are nine supply type questions regarding the use and accessibility 

of ICT possessions in home as well as in school of the respondents. 

 Part 4  There are two open ended questions regarding personal opinions of the 

respondent regarding availability of facilities and further suggestions for the application 

and awareness of the ICT in secondary schools. These questions checked the SSTs belief 

and availability of facilities and further suggestions for the application and awareness 

of the ICT use in secondary schools of the District regarding ICT usage in teaching 

methods. 

3.8.3 Preparing Urdu version of the Questionnaire. 

The questionnaire was in English version. Latter it was translated into Urdu version 

because in pilot testing data collection some teachers were feeling inconveniency to fill 

the questionnaire in English language. Some higher secondary schools of public sector 

were in rural areas of District Mardan having Urdu medium, so for few teachers it was 

difficult to understand. Respected supervisor also suggested that to translate the 

questionnaire in Urdu language. The Urdu version of the questionnaire validity was 

confirmed by the committee of Urdu language instructors (validity certificate is 

attached at the end of the thesis). These Professors were having compact contextual 

base and experience of Urdu translation from English language. Some changes were 

carried out by the researcher before printing, which was suggested by the expert 
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committee members. The Urdu version of the questionnaire is attached (as Appendix - 

B) at the end of the thesis. 

3.8.4  Demographic Information  

 Respondents and their responses are very important for compression of opinions 

and analysis therefore seven demographic variables were added in the first part of the 

questionnaire. The following information ware sort out by those questions. 

1. Gender 

2. School status 

3. Age 

4. Job experience 

5. Subject matter 

6. Qualification 

7. Area status 

3.8.5  Questionnaire for SSTs (Appendix-A) Detail and Coding  

Major areas of the study which were assess in the study are given below: 

1) Instructional competence of SSTs in using ICT in teaching. 

2) SSTs beliefs about the importance of teaching in using ICT. 
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Coding of the SSTs Questionnaire  

Sr. # Areas of Study Representative Items 

1 Secondary 

School 

Teachers’(SST) 

Instructional 

Competence (IC) 

TLACA1, TLACA2, TLACA3, TLACP3, TLAICT1, 

TLAICT2, TLAICT3, TLAOA1, TLAOA2, TLAOA3, 

TLATPL1, TLATPL2, KDAPU2, KDAPU3, 

KDACA1, KDACA2, KDAP1, KDAP2, KDAP3, 

KDAOA1, KCACA2, KCACA3, KCAP1, kCAP2, 

KCAICT1, KCAICT3, KCAOA1, KCATPL3, 

KDAICT1, KDAICT2, KDAICT3. 

2 Secondary 

School 

Teachers’(SST) 

Belief (B) 

TLAPA1, TLAPA2, TLAPA3, TLAP1, TLAP2, 

TLATPL3, KDAPU1, KDACA3, KDAOA2, 

KDATPL1, KDAOA3, KDATPL2, KDATPL3, 

KCAPI1, KCAPI2, KCAPI3, KCACA1, KCAP3, 

KCAICT2, KCAOA2, KCAOA3, KCaTPL1, 

KCATPL2. 

Total Items 31+23=54 

 Table3.3 shows the detail of item representation to both SSTs teachers’ instructional 

competencies and their beliefs about ICT. 

As we have three main competencies namely Technology literacy approach (TLA), 

Knowledge deepening approach (KDA)and Knowledge creation approach (KCA) each 

have six components. Item representation to each competency and sub competency is 

given in the following table.    
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Table 3. 3  Competency Standards Representative Items of the Questionnaire 

Coding 

 

Technology literacy approach (TLA)  Items 

1 Policy Awareness (PA)  TLAPA1, TLAPA2, TLA PA3 

2 Curriculum and Assessment (CA) TLACA1, TLACA2, TLACA3  

3 Pedagogy (P) TLAP1, TLA P2, TLA P3 

4 Information and Communication 

technology (ICT) 

TLAICT1, TLA ICT2, TLA ICT3 

5 Organization and Administration (OA) TLAOA1, TLAOA2, TLAOA3 

6 Teacher Professional Learning (TPL) TLATPL1, TLATPL2, TLATPL3 

Knowledge deepening approach (KDA)  

1 Policy Understanding (PU) KDAPU1, KDAPU2, KDAPU3 

2 Curriculum and Assessment (CA) KDACA1, KDACA2, KDACA3 

3 Pedagogy (P) KDAP1, KDAP2, KDAP3 

4 Information and Communication 

Technology (ICT) 

KDAICT1, KDAICT2, KDAICT3 

5 Organization and Administration (OA) KDAOA1, KDAOA2, KDAOA3 

6 Teacher Professional Learning (TPL) KDATPL1, KDATPL2, 

KDATPL3 

Knowledge creation approach (KCA) 

1 Policy Innovation (PI) KCAPI1, KCAPI2, KCAPI3 

2 Curriculum and Assessment (CA) KCACA1, KCACA2, KCACA3 

3 Pedagogy (P) KCAP1, KCAP2, KCAP3 

4 Information and Communication 

Technology (ICT) 

KCAICT1, KCAICT2, KCAICT3 

5 Organization and Administration (OA) KCAOA1, KCAOA2, KCAOA3 

6 Teacher Professional Learning (TPL) KCATPL1, KCATPL2, 

KCATPL3 
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3.9 Validity of the Instrument 

 The development of questionnaire organization is very important for appropriate data 

collection for the study. If systematic procedure was not applied than the remaining steps 

such as pilot testing, evaluation of the procedure and procedure of data analysis may 

affect the importance of research work (Etikan & Bala, 2017; Esposito, 2002). The 

questionnaire’s validity was confirmed by the opinion of experts. 

 Best and Khan, (1999) state that a committee of experts could ensure the content 

validity of the data gathering tool/questionnaire. For fulfillment of this need experts 

from the field of education were consulted for questionnaire validity. The panel 

members were experienced educators. The researcher personally held meetings with 

these members and thoroughly discussed the questionnaire. The panel suggested some 

minor changes in the content of the questionnaire which the researcher has incorporated 

with the consultation of supervisor. Certificates of validity of the questionnaire are 

attached at the end (Appendix - C). After the appreciation of the panel members the 

adapted questionnaire was administered for data collection from the selected sample. 

Afterwards reliability of the tool was directed to check the consistency of the 

questionnaire. 

3.10  Pilot Testing    

According to Cadete, (2017) pilot testing is a pathway that provides information 

about research planes that is it feasible or some changes in the research components are 

necessary. The minor description of full study is called pilot testing. It collects 

information about the research objectives for getting efficiency before the whole 

research. The following components were checked during pilot study:   
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a. Demographic variables 

b. Questionnaire items appropriateness 

c. Language accuracy 

d. Translation of questionnaire in Urdu 

e. Competence of questionnaire were checked as study instrument. 

f. Checked the feasibility of full study with adapted questionnaire. 

g. Decide resources for complete study. 

h. A valid questionnaire was developed for achieving the objectives of the study. 

Pilot testing was directed to check the reliability and validity of the adapted 

instrument. For this purpose, 100 SSTs were selected from both public and private 

sectors of district Mardan. These 100 teachers were not part of the final selected 

sample of the study. According to Saunders et.al, (2016) pilot testing brings 

refinement in tool and identify the difficulties faced by the respondents during 

questionnaire filling. Sample size for pilot testing should be between the ranges of 

100-200 Dillman, (2014). Keeping in view of the Dillman suggestion, total 120 

questionnaires were circulated. In which 100 were found complete and ready for 

insertion. With the data of 100 pilot testing was done. The researcher guided the 

secondary school teachers wherever they need due to the use of new terms of ICT 

devices. Those items of the questionnaire were modified with the help of the 

supervisor. During pilot study it was observed that teachers were interested in 

professional development using ICT in the teaching process. Teachers at the 

selected schools for pilot testing were approached personally. 
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Reliability statistics of pilot study 

The data was collected form 100 SSTs in public and private sector. The reliability of 

the instrument was calculated which can be seen in the table. 

Table 3. 4      Reliability of the Questionnaire 

 

Cronbach's Alpha Cronbach's Alpha Based on 

Standardized Items 

No. of Items 

.879 .858 63 

 

Table 3.5 shows the overall reliability of the questionnaire which was 0.858 which 

shows according to (Cohen, Manion, & Morrison, 2007) highly reliable. The high 

reliability shows that the instrument is reliable for further use. 

3.10.1 Items wise reliability of the Questionnaire 

The item wise reliability was calculated which is given in the Table 3.4 

below. 
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Table 3. 5   Reliability Analysis of the Questionnaire 

  

Items 
Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected 

Item-Total 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

TLAPA2 142.90 650.990 .232 .878 

TLAPA3 145.41 627.859 .528 .874 

TLACA1 144.68 644.314 .409 .876 

TLACA2 145.63 628.516 .627 .873 

TLACA3 145.57 622.434 .706 .872 

TLAP1 144.98 641.807 .422 .876 

TLAP2 144.72 618.316 .593 .873 

TLAP3 145.56 623.928 .670 .873 

TLAICT1 145.73 629.200 .642 .873 

TLAICT2 144.12 637.312 .418 .876 

TLAICT3 144.71 629.846 .462 .875 

TLAOA1 145.36 625.556 .616 .873 

TLAOA2 145.90 661.871 .108 .879 

TLAOA3 145.82 647.626 .408 .877 

TLATPL1 144.75 667.167 -.037 .882 

TLATPL2 144.19 634.102 .431 .876 

TLATPL3 145.88 662.557 .048 .880 

KDAPU1 143.30 647.028 .215 .879 

KDAPU2 143.13 643.528 .291 .878 

KDAPU3 143.07 645.746 .303 .877 

KDACA1 144.58 632.594 .536 .874 

KDACA2 144.53 639.367 .442 .876 

KDACA3 143.55 654.616 .148 .880 

KDAP1 145.55 657.325 .137 .879 

KDAP2 145.47 653.661 .194 .879 

KDAP3 145.14 635.636 .515 .875 
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Items 
Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected 

Item-Total 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

KDAOA1 145.58 658.598 .098 .880 

KDAOA2 145.19 628.385 .521 .874 

KDATPL1 144.76 617.954 .669 .872 

KDATPL2 145.63 635.802 .488 .875 

KCAPI1 143.25 655.534 .114 .881 

KCAPI2 143.59 638.792 .361 .877 

KCAPI3 143.13 637.075 .401 .876 

KCACA1 143.99 645.594 .282 .878 

KCACA2 144.40 627.045 .544 .874 

KCACA3 144.76 631.741 .498 .875 

KCAP1 145.56 661.969 .058 .880 

KCAP2 145.06 655.115 .143 .880 

KCAP3 143.11 655.586 .124 .880 

KCAICT1 145.47 659.392 .081 .880 

KCAICT2 145.22 641.471 .325 .877 

KCAICT3 144.47 647.281 .176 .880 

KCAOA1 145.09 623.229 .515 .874 

KCAOA2 145.67 661.908 .051 .881 

KCAOA3 145.16 629.688 .517 .874 

KCATPL1 144.80 633.109 .505 .875 

KCATPL2 144.87 640.953 .437 .876 

KCATPL3 144.98 637.223 .335 .877 

TLAPA1 145.69 653.732 .275 .878 

KDAICT1 145.79 636.747 .498 .875 

KDAICT2 146.01 656.730 .228 .878 

KDAOA3 145.99 660.614 .131 .879 

KDAICT3 144.12 657.772 .063 .882 

KDATPL3 144.13 652.903 .119 .881 

Q1 146.01 666.501 -.019 .880 
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Items 
Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected 

Item-Total 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

Q2 145.61 672.984 -.281 .881 

Q3 145.56 674.270 -.348 .881 

Q4 146.04 666.774 -.031 .880 

Q5 145.97 666.416 -.016 .880 

Q6 145.60 672.493 -.239 .881 

Q7 145.73 672.774 -.261 .881 

Q8 146.15 668.508 -.109 .880 

Q9 145.87 666.213 -.009 .880 

Table 3.4 shows that each item in the questionnaire has a high reliability coefficient. 

That is why no item was deleted. 

3.11 Permission of Using Research Instrument 

  The UNESCO ICT-CFT, (2011) based questionnaire was adapted for data 

collection. Permission to use the adapted questionnaire was obtained through email. A 

copy of the email is added (as Appendix – C) at the end of thesis. 

3.12  Organization of the Research Instrument 

 After pilot study it was ensured that the questionnaire had excellent value of 

reliability and validity for the present study. Then the final shape was given to the tool. 

3.12.1  Coding of Scale for Analysis 

             The responses of the SSTs were noted by a five-point Like rt scale ranging 

between 1-5. Never, rarely, frequently, I have no idea and always were used for 

receiving responses from different items of the tool. The questionnaire was scored as 

following: 

Description                 Score 

Never                             1 

Rarely                             2 
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Frequently                      3 

I have no idea                 4 

Always                            5 

3.13  Data Collection Procedure 

Data collection from the respondents (SSTs) were based upon the two main 

variables, Secondary School Teachers (SSTs) beliefs and SSTs instructional 

competence in using ICT in teaching learning process. UNESCO ICT-CFT, (2011) 

based adapted questionnaire (Appendix-A) was used for data collection. It consists of 

three approaches like TLA, KDA and KCA. These three approaches were crossed with 

six educational components such as, Understanding ICT in education, Curriculum and 

assessment, Pedagogy, ICT, Organization and administration, Teacher professional 

learning. Based on these components SSTs beliefs and instructional competence level 

were found out. Data were collected through adapted questionnaire (Appendix-A) of 

UNESCO ICT-CFT, (2011) from male/female and public and private SSTs of the 

District Mardan, KPK, Pakistan. All the participants were first contacted telephonically 

to get permission from them and to explain the purposes of the study. Three sources 

like wattsapp, email and post were used for data collection to faraway respondents 

while nearest respondents were visited personally by the researcher. Some of them 

demanded the Urdu version of the questionnaire (Appendix - B) which was provided. 

A total of 1500 questionnaires were circulated among randomly selected SSTs. 

1270 questionnaires were returned. After further actions like screening 1253 were 

finally selected for data analysis. Survey response rate was 83%. According to Baruch 

and Neuman (2014) in academic research studies while using the questionnaire as a tool 

the response rate between 10 to 50% is considered reasonable.  
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According to Jovancic, (2019) Purposes of data collection are as follows: 

1. To facilitate you to learn about your respondents. 

2. To identify new styles about how individual change their beliefs and manners 

with time and environment.  

3. To assist the researcher in group making based on respondent needs. 

4. Data collection helps in decision making. 

5. It can solve problems and issues.   

3.14  Statistical Tests 

Decision of statistical tests was based on research objectives and hypothesis. 

For data analysis and interpretation, the following inferential and statistical techniques 

were used. Cronbach’s Alpha, percentage, average, mean, standard deviation, and t-

test.  

3.15 Component Wise Reliability of the Questionnaire 

The instrument has two main components namely SSTs beliefs, and 

instructional competence. The reliability component of each is as 

Table 3. 6    Secondary school Teachers’ beliefs and Instructional Competence  

about ICT Use in Instruction 

 

Variable  Cronbach's 

Alpha 

No. of Items 

SSTs beliefs about ICT use 0.809 23 

SSTs instructional competence about ICT use 0.832 31 

Table 3.7 showed the reliability of the beliefs and instructional competence of 

SSTs component which was 0.809 & 0.832 which shows according to (Cohen, 

Manion, & Morrison, 2007) highly reliable. 
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Table 3. 8   The Reliability of the Three Approaches  

 

Approaches  Cronbach's Alpha No. of Items 

Technology literacy approach  0.859 18 

Knowledge deepening approach 0.719 18 

Knowledge creation approach 0.735 18 

Table 3.8 indicates the reliability in the components of technology literacy, 

knowledge deepening and knowledge creation approaches which is 0.859, 0.719 & 

0.735 shows according to (Cohen, Manion, & Morrison, 2007) highly reliability. 

3.15.1 Overall Reliability Analysis of the Instrument after Data Collection 

Table 3.9   Reliability Statistics of the questionnaire 

 

Cronbach's Alpha Cronbach's Alpha Based on 

Standardized Items 

No. of Items 

.948 .858 63 

 

Table 3.9 displays the Cronbach’s Alpha value of the instrument that was 0.948. 

The Cronbach’s Alpha value ranged from 0 to 1. 0.70 to 0.80 was acceptable in 

research. The value lower than 0.7 shows unreliability of the instrument. According to 

Jasper F, (2010) the Cronbach’s Alpha value is the extant to measure the uniformity 

and internal reliability of the instrument. Cronbach’s Alpha was carried out for 

analyzing reliability of the questionnaire. 

3.16  Descriptive Statistics 

Descriptive statistics in the present study comprised of frequency, mean, SD 

and percentage. Descriptive statistics were used for the analysis of demographic 
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variables. It consists of frequency and its maximum and minimum values, mean, 

standard deviation and percentage. 

3.16.2  Inferential Statistics  

In current study inferential statistics consist of t-tests. Inferential statistics were 

applied for testing the null hypothesis of the study, which consists of t-test, mean, 

percentage. 0.05 level of significant was used for the rejection and acceptance of null 

hypothesis. 

3.17  Analysis of Data 

SPSS software program was used for analysis. Before analysis some key points 

were kept in view. These are as follows: 

a. Comprehensiveness 

b. Accuracy 

c. Consistency 

It was observed that all questions were responded to by the respondents. It was 

checked that teachers answered accurately, especially in the case of rural area schools. 

It was also tried to check that SSTs were maintaining regularity in answering the 

questions. The researcher follows the above procedure to ensure the validity of records 

through data processing. All the information about the variables were recorded like, 

total score, mean, percentage, frequency, sector, gender. Tables were made for 

representation of the required information of the respondents. Graphs were also made 

for the easy representation of the study. 
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Table 3. 70  Brief Alignment in Research Objectives, Hypothesis with Data 

Analysis 

Objectives 
Research hypothesis 

/Questions 
Statistical treatment 

Objectives 1 

To Assess secondary 

school teachers Beliefs 

about the use of computer 

technology in teaching. 

R. Question 1  

What do secondary school 

teachers think about the 

use of computer 

technology in teaching? 

Percentage 

Objectives 2  

To determine secondary 

school teachers’ 

instructional competence 

in using information and 

communication 

technology.  

R. Question 2 

What are secondary 

school teachers’ 

instructional competence 

in using ICT in teaching? 

Percentage 

Objectives 3 

To compare secondary 

school teachers’ beliefs 

about use of ICT in 

teaching in public and 

private sector schools. 

H03 there is no significant 

difference in the mean 

score of public and private 

sector secondary school 

teachers’ beliefs regarding 

the use of computer 

technology in teaching. 

t-test 

Objectives 4 

To compare public and 

private sector secondary 

school teachers’ 

instructional competence 

in using ICT in teaching. 

H04(a),  H04(b),  H04(c),  

H04(d),  H04(e),  H04(f),  

H04(g),  H04(h),  H04(i),  

H04(j),  H04(k),  H04(l),  

H04(m),  H04(n),  H04(o),  

H04(p),  H04(q),  H04(r),  

H04(s),  H04(t),  H04(u),  

H04(v) 

t-test 

Objectives 5 

To compare gender 

differences regarding 

instructional competence 

in using ICT in teaching.  

H05 there is no significant 

difference in the mean 

score of male and female 

secondary school 

t-test 
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3.18 Research Ethics 

 

Research ethics are always expected from the researcher to follow in research. 

For the implementation of this the researcher tried their best to follow that. It is the duty 

of the researcher to think about the ethical responsibility of human subjects like to 

protect their rights and to work for their welfare. The researcher struggles at the highest 

degree to provide protection to all the participants of the study. Institutional Review 

Board (IRB) process was followed by the researcher before data collection and all the 

required information were provided to the respondents about every item of the 

questionnaire, timeline and expected time of filling the questionnaire. It was said that 

the data may be circulated and published but confidentiality will be persisting on top 

priority bases.   

Permission of the participants were obtained from their respective heads. The 

willingness and respect of the teachers was also kept in mind. Confidence was also 

granted to participants to keep the data in a safe locker and will be damaged after use 

teachers’ instructional 

competence in using ICT. 

Objectives 6 

To determine gender 

differences in secondary 

school teacher beliefs 

about the use of computer 

technology in teaching. 

H06 there is no significant 

difference in the mean 

score of male and female 

secondary school 

teachers’ beliefs about 

using ICT technology in 

teaching  

t-test 

Objectives 7 

To explore the status of 

availability of computer 

related facilities in public 

and private sectors 

schools. 

H07 there is no significant 

difference in the mean 

score of the status of 

availability of computer 

related facilities in public 

and private sector 

secondary schools. 

Percentage 
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in research work. No name was mentioned on the questionnaire that their identity could 

not disclosed and to get more authentic responses from the respondents. Each 

questionnaire was given a specific identity code for tracing back in case of any relevant 

enquiry or information for the study. After that all data were loaded in SSPSS with the 

help of given coding. 

3.19    Summary  

 The present chapter presented info about research design, methodology and 

procedure of the whole research work. It defined sample size and data collection 

instrument and procedure. It also defined the validity and reliability of the instrument 

with the help of pilot testing procedure and experts’ opinion about the data collection 

tools. This chapter also portrayed the method of data collection. Data analysis statistics 

are also a part of this chapter. Data analysis procedure will be described in the coming 

section.  
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CHAPTER 4 

ANALYSIS AND INTERPRETATIONS 

The ongoing chapter plans for the analysis, consequences and clarification of 

the gathered figures and numbers. Keeping in view of the findings of the pilot study, 

the research tool was confirmed. Then data were collected through Instrument {adapted 

questionnaire of UNESCO ICT-CFT based} for the secondary school teachers in 

district Mardan to assess their beliefs and proficiencies in using (ICT). 

The collected data were organized and analyzed by descriptive statistics like 

frequencies, percentages, means scores and standard deviations. After the descriptive 

analysis the data were analyzed through inferential statistics like independent sample t-

test for gender, public and private school comparisons as independent sample t test 

enabled the researcher to measure the significant difference. The difference of 

significance was reported at the level of 0.05. Percentage and frequency were created 

for every item of the questionnaire. Diverse statistical methods were used for data 

analysis and presentation in the form of graphs and tables. SPSS version 21 software 

was used for data analysis.  To find out the differences in opinions of SSTs regarding 

ICT beliefs and instructional competence of ICT used t-test and ANOVA for analysis 

of data. The present chapter has been divided into the following parts. These are as 

under: 

Part 1: Respondents Demographic Information 

Part 2:  Descriptive statistics 

Part 3:  Interrelationship between Components of the Questionnaire 
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Part 4: Testing of null hypothesis 

Descriptive statistics deal with the gender of public and private sector school inferential 

statistics deals with the testing of null hypotheses of the study.    

4.1 Part 1: Demographic qualities of SSTs 

Table 4. 1 Gender Wise Number of Respondents 

 

Gender wise number of respondents 

Gender                               Frequency                                                  Percentage 

Male                                      635                                                           50.6 

Female                                   618                                                          49.3 

Total                                      1253                                                          100  

Table 4.1 indicates that the sample consist of 1253 SSTs in which 635 are male 

SSTs and 618 are female SSTs. The graph also showing the data distribution of 

respondents. 
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Gender Wise Distribution of Respondents 

 

Figure 4. 1  The Gender Wise Distribution of the Respondents. 

 

Figure 11 shows the gender wise distribution of the respondents. Total respondents are 

1253 in which 635 are male SSTs and 618 are female SSTs.  

Table 4. 2  Sector Wise Distribution of Respondents in Public and Private 

 

Sector                           Frequency                                              Percentage 

Private SSTs                         703                                                    56 

Public   SSTs                        550                                                     44 

Total                                    1253                                                    100                                    
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Table 4.2 depicts that there is total 1253 SSTs in which 703 are from private 

sector and 550 are from public sector. The percentage of private SSTs is 56% and public 

SSTs is 44%. Data is also distributed on graph. 

Sector Wise Distribution of Respondents  

 

Figure 4. 2      Sector wise distribution of respondents 

 

Figure 4.2 indicated the distribution of private and public sector SSTs.  703 

SSTs are from private sector and 550 SSTs are from public sector. Total number of 

respondents are 1253. 
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4.3    Inter scale Correlation of the questionnaire items. 

Table 4. 3  Correlation among Components of the Questionnaire 

 

Components of Education 

System 
Technology 

Literacy 

Knowledge 

Deepening 

Knowledge 

Creation 

Understanding ICT in 

Education 
.382** .453** .417** 

Curriculum and 

Assessment 
.683** .578** .696** 

Pedagogy .690** .776** .621** 

ICT .704** .624** .733** 

Organization and 

Administration 
.569** .675** .444** 

Teacher Professional 

Learning 
.759** .617** .732** 

**. Correlation is significant at the 0.01 level (2-tailed). 

Table 4.3 shows the correlation among different components of the questionnaire. 

All the components have high correlation coefficients except Understanding ICT 

in Education and Technology Literacy components having low correlation 

coefficient 0.382. Similarly, the correlation between Understanding ICT in 

Education and Knowledge Deepening, Understanding ICT in Education and 

Knowledge Creation Organization and Administration and Knowledge Creation 

has moderate correlation. All the correlations were significant. 

4.4  Part 2: Descriptive Statistics 

Research Question No 1: What do Secondary School Teachers (SSTs) think 

about the use of computer technology in teaching?  

Responses of SSTs beliefs about the use of ICT in teaching 
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Table 4. 4  Responses on Teacher’ beliefs About the Use of Computer 

Technology in Teaching 

 

Statement Never 

% 

Rarely 

% 

Frequently 

% 

No Idea 

% 

Always 

% 

Mean 

ICTs can support 

student-centered 

learning. 

0.9 15.2 5.3 0.2 78.5 4.4

0 

ICTs has limited 

capacity to 

provide benefits 

in the classroom 

63.9 11.8 9.7 3.1 3.1 1.8

6 

Use of ICT 

resources in 

Teaching 

31.4 18.7 42.2 3.2 4.5 2.3

1 

Sharing 

experience of ICT 

with other 

teachers 

36..3 19.9 15.3 6.2 22.3 2.5

8 

Do you teach 

some courses 

online? 

82.6 6.5 3.4 1.3 6.2 1.4

2 

ICTs could 

change the school 

environment 

12.0 13.8 4.4 2.4 67.4 4.0

0 

Do you help your 

students in how to 

apply learnt 

knowledge? 

4.5 18.0 19.4 13.4 44.8 3.7

6 

Creating learning 

environment 

through project 

based activities 

54.9 9.8 11.3 18.4 5.6 2.1

0 

Sharing ICT 

recourse with 

your colleagues 

35.7 8.7 34.4 18.1 13.2 2.5

4 
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Statement Never 

% 

Rarely 

% 

Frequently 

% 

No Idea 

% 

Always 

% 

Mean 

collaboration with 

ICT experts 

outside school 

68.9 12.8 9.9 1.2 7.3 1.6

5 

Contributing the 

ICT policy in the 

school? 

11.7 11.0 4.9 7.2 65.2 4.0

3 

Contributing the 

discussion of 

policy for 

introducing ICTs 

in the school 

10.3 13.6 15.4 16.4 44.2 3.7

1 

Introduction of 

ICT policy can 

change the 

teaching methods 

2.4 21.5 3.8 0.2 72.0 4.1

8 

Intentionally ICTs 

can be used to 

improve students’ 

communication 

skill? 

10.1 17.1 31.1 13.3 28.1 3.3

2 

Using ICT for 

educating 

students? 

9.4 9.7 5.1 7.2 68.4 4.1

6 

Use of media for 

students learning 

52.0 18.4 12.0 5.0 12.4 2.0

3 

Do you 

collaborative 

projects with 

other schools? 

74.0 5.4 5.4 13.9 1.1 1.6

3 

Using web to 

collaborate with 

your colleagues 

53.0 4.5 23.2 13.6 5.6 2.1

4 

Do you play a key 

role in introducing 

ICTs in your 

school? 

29.8 15.7 34.5 12.5 7.4 2.5

2 
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Statement Never 

% 

Rarely 

% 

Frequently 

% 

No Idea 

% 

Always 

% 

Mean 

Do your 

colleagues consult 

with you to 

introduce ICTs in 

their own 

teaching? 

24.3 24.7 39.8 5.7 5.6 2.4

4 

 

Table 4.4 illustrated the beliefs of SSTs about the use of computer technology 

in teaching. Consequences shows that 78.5% of the secondary teachers have the opinion 

that the ICT can support student centered learning with a mean 4.40. 63.0% of the 

secondary teachers never provided benefits in the classroom through ICT with a mean 

1.86. 42.2% of the secondary teachers frequently use ICT in teaching while 31.4% of 

the SSTs never used ICT for teaching purposes with a mean 2.31. 36.3% of secondary 

teachers never share their ICT experiences with other teachers with a mean 2.58 while 

22.3% shares. Similarly, the percentage of teachers who never taught some online 

courses is 82 with a mean 1.42. About 67.4% of secondary teachers have the belief that 

ICT can change the school environment with a mean 4.00. 44.8% of secondary teachers 

always help the students in applying learnt knowledge with a mean 3.76. A majority 

54.4% of secondary school teachers never create a learning environment thorough 

project-based activity. Similarly, 35.7% of the respondents never share ICT resources 

with other teachers with a mean 2.54. In the same way 68.9% of the secondary teachers 

never collaborate with ICT experts outside the school with a mean 1.65. 65.2% of the 

secondary teachers always suggest contributing to the ICT policy in the school with a 

mean 4.03. Likewise, 44.2% always contributed in the discussion for introducing ICT 

in the school with a mean 3.71. Equally 72% of the respondents have the belief that the 

introduction of ICT in schools can change teaching methods with a mean 4.18. 31.1% 
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respondents intentionally use ICT to improve the communication skills of the students 

with a mean 3.32. 68.4% of the SSTs have the belief that ICT can be used for 

educational purposes with a mean 4.16. 52% of the teachers never use media for 

learning purposes with a mean 2.03.   

In the same way 74% of the respondents never collaborate on projects with other 

schools with a mean 1.63. Identically 53% of the secondary teachers never use the web 

to collaborate with colleagues with a mean of 2.14. About 34.5% of the secondary 

teachers play a key role in introducing the ICT in school with a mean 2.52. Similarly, 

39.8% of other category teachers frequently consult with SSTs to introduce ICT in their 

teaching with a mean of 2.44.   

From the above table it is concluded that secondary school teachers have the 

beliefs about the ICT that it can support student-centered learning. It can change the 

school environment. It helps the students how to apply learnt knowledge. Similarly, 

they suggest contributing to the ICT policy in the school. They have the belief that by 

the introduction of ICT in school can change teaching methods. In the same way it can 

improve the communicative skills of the students. ICT can be used for educational 

purposes as well. In contrast, secondary teachers have the belief that they never use ICT 

in the classroom for students’ benefits in any subject. Similarly, the majority of the 

secondary school teachers never use ICT for online teaching. In the same way the 

secondary school teachers never collaborate with ICT experts outside the school nor 

use media and web for students learning.  

In nutshell, Research Question No 1: What do (SSTs) think about the use of 

computer technology in teaching?  is answered that secondary school teachers have the 

beliefs about the ICT that it can support student-centered learning, can change the 
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school environment, helps the students how to apply learnt knowledge, suggest 

contributing the ICT policy in the school, can change teaching methods of the teachers, 

can improve the communicative skills of the students, can be used for educational 

purpose as well.  

Research Question No 2: What are Secondary School Teachers (SSTs) instructional 

competence in using ICT in teaching? 

Table 4. 5  Responses on Secondary School Teacher Instructional Competencies 

in Using ICT in Teaching 

 

Statements Never 

% 

Rarely 

% 

Frequently 

% 

No 

Idea 

% 

Always 

% 

Mean 

Use of ICT during teaching 

of your subject  

16.4 21.2 53.2 1.4 7.7 2.63 

Use educational software 

related to your subject 

matter 

67.8 14.4 8.4 3.4 6.0 1.65 

Use ICT applications to 

evaluate student 

achievement 

67.3 11.3 11.5 3.6 6.4 1.71 

Designing the lesson plan 

by incorporating ICT 

64.6 16.8 8.5 2.0 8.1 1.72 

Use of any software for 

teaching? 

71.3 17.6 2.3 2.0 6.8 1.55 

Use of an email address 12.1 13.5 45.9 2.2 26.3 3.17 

Using a computer to 

maintain record of students 

35.1 14.2 25.0 7.6 18.1 2.59 

 Using of computer lab for 

teaching purposes 

56.6 11.0 22.8 1.2 8.4 1.94 

Using ICT in the classroom 

for individual learning of 

students 

71.3 21.7 5.4 0.9 0.7 1.38 
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Statements Never 

% 

Rarely 

% 

Frequently 

% 

No 

Idea 

% 

Always 

% 

Mean 

Using ICT in the classroom 

for small group activities 

71.1 16.5 8.5 2.3 1.6 1.47 

Do you use ICT to enhance 

your students’ 

performances? 

21.9 23.7 40.5 3.8 10.1 2.56 

Use of ICT to learn about 

your subject matter 

19.2 10.7 39.9 3.9 26.3 3.07 

Introduction of ICT in 

school there should be a 

policy at national level 

8.1 12.5 4.6 3.8 70.9 4.17 

Introduction of any policy 

for ICT in school can 

change teaching practice in 

classroom 

4.0 11.5 6.9 11.7 65.9 4.24 

Use of ICT in teaching to 

make students to understand 

real world problems 

21.6 14.5 44.2 8.4 11.0 2.73 

Using innovative ways of 

assessment using ICT 

19.2 17.9 39.7 16.3 6.9 2.74 

Use of project- based 

learning in classroom 

60.8 18.1 7.3 12.7 1.1 1.75 

Designing online materials 

for supporting your students 

40.3 17.9 29.1 10.5 2.2 2.17 

Organize computers within 

the classroom to support 

collaborative activities 

70.6 5.7 2.6 19.5 0.7 1.73 

organizing the classroom as 

a learning community 

56.6 9.8 8.3 8.1 17.2 2.19 

Do you participate in 

educating teachers during in 

service training? 

52.5 7.9 16.4 4.9 18.2 2.28 

Use of ICT to communicate 

with your students 

78.1 10.1 3.8 0.7 7.2 1.49 
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Statements Never 

% 

Rarely 

% 

Frequently 

% 

No 

Idea 

% 

Always 

% 

Mean 

Maintaining progress of 

your students using ICT 

tools 

83.2 11.5 2.6 0.2 2.6 1.28 

Use of open educational 

resources? 

30.0 6.5 20.3 0.7 42.5 3.19 

 

Table 4.5 shows responses on secondary school teacher competence in using 

ICT in teaching. About 53.2 % of the respondents frequently use ICT during teaching 

their subjects with a mean of 2.63. Whereas 67.8% of the respondents never use 

educational software related to the subject matter with a mean of 1.65. Similarly, 67.3% 

of the SSTs never use ICT application for evaluating their students’ achievement with 

a mean of 1.71. In the same way, 64.6% of the SSTs never design their lesson plans by 

ICT with a mean of 1.72. Likewise, 71.3% of the SSTs never use any software for 

teaching with a mean of 1.55. However, 45.9% of the respondents frequently use email 

address with a mean of 3.17. The majority of SSTs do not use computers for educational 

purposes i.e., 35.1% never use computers for maintaining students’ record purpose with 

a mean of 2.59 while 25% use computer for this purpose. Likewise, 56.6% of teachers 

never use computer labs for teaching purposes with a mean of 1.94. Teachers having 

71.3 percent are those who never use ICT in classroom for separate learning of students 

with a mean of 1.38. Likewise, 71.1% of teachers never use ICT in the schoolroom for 

small group activities with a mean of 1.47. About 40.5% 0f teachers use ICT frequently 

for enhancing students’ performance with a mean of 2.56. Similarly, 39.9% of teachers 

frequently use ICT for learning about subject matter with a mean of 3.07. In the same 

way 70.9% of the teachers are of the view that there should a policy at national level 
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for introduction of ICT in school with a mean of 4.17 and 65.9% are of the view that 

due to introduction of ICT can change the teaching practice in classroom with a mean 

of 4.24. About 44.2% of the teachers frequently use ICT for understanding real world 

problems. In the same manner, 39.7% teachers use ICT for innovative ways of 

assessment with a mean of 2.74. About 60.8% of teachers never use project-based 

learning in classroom with a mean of 1.75. Likewise, 40.3% of teachers never design 

online materials for supporting students with a mean of 2.17. In the same manner, 

70.6% of teachers never organize computers within the class for collaborative activities 

with a mean of 1.73. 44.2 % frequently use of ICT in teaching to make students to 

understand real world problems with a mean of 2.73. 39.7 % SSTs frequently using 

innovative ways of assessment using ICT with a mean of 2.74. 60.8 % SSTs never use 

project-based learning in classroom with a mean of 1.75. Along with this 40.3%, 

teachers never help students in creating ICT based activities. In the same manner, 62% 

of the teachers are those who never used online learning environment for the support of 

their students 2.17. Similarly, 70.1% are of the view that we never develop online 

collaboration with other schools with a mean of 1.73. The percentage of the teachers 

who never organize the classroom as a learning community is 56.6 % with a mean of 

2.19. Likewise, 52.5% of teachers never participated in in-service training with a mean 

of 2.28. Similarly, 78.1% never communicate with their student’s using ICT with a 

mean of 1.49. In the same way 83.2% never use ICT for maintaining progress of the 

students with a mean of 1.28 while 42.5% teachers use open educational resources with 

a mean of 3.19. 

From the table 4.5 it is concluded that the SSTs have very low competencies in 

using ICT; software related to the subject matter, evaluating students’ achievement, 

designing lesson plans, maintaining students’ record, computer lab for teaching 
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purpose, individual learning of students in classroom, small group of students, online 

materials to support students, problem solving skill of the students, online activities that 

engage students, to help the student in creating ICT based activities, online learning 

environment for the support of their students, online collaboration with other schools, 

communicate with their students and maintaining progress of the students. However, 

SSTs have the instructional competence in the use ICT during teaching their subjects, 

using email address, using ICT for understanding real world problems and using ICT 

for innovative ways of assessment. In nutshell, Research Question No 2: What is 

Secondary School Teachers (SSTs) instructional competence in using ICT in teaching? 

is answered that secondary school teachers have low instructional competence in using 

ICT in teaching.  

4.5  Part 4: Testing of Null Hypothesis 

Objective no.3 

To compare Secondary School Teachers’ beliefs about use of ICT in teaching 

in public and private sector schools. 

Research Hypothesis HO3. There is no significant difference among public and 

private sector secondary school teachers’ (SSTs) beliefs regarding the use of computer 

technology in teaching. 
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Table 4. 6  Comparison of Public and Private Sector (SSTs) Belief Regarding the 

Use of Computer Technology in Teaching 

 

Groups  N Mean Std Independent sample t-test α=0.05 

Df M.D T Sig 

Private  703 64.6232 8.97005  

1253 

 

-5.29635 

 

-7.874 

 

.000 Public  550 69.9196 14.59869 

 

Table 4.6 shows the comparison of the beliefs regarding the use of computer 

technology in teaching of public and private sector (SSTs) about ICT. The mean score 

of private SSTs was (M=64.6232) and public SSTs were (M=69.9196) which indicates 

that public sectors SSTs have better beliefs than private sector teachers. However public 

sector teachers have more variation (14.59869) in data than private sector teachers 

(8.97005). Further the mean difference between the two groups was (-k5.29635). Based 

on the mean difference the significant 2-tailed value (0.00) is less than the significant 

value (0.05). This shows that there is a significant difference among public and private 

sector secondary school teachers’ (SSTs) belief regarding the use of computer 

technology in teaching.  

Further the result of t value, the hypothesis “There is no significant difference 

among public and private sector secondary school teachers’ (SSTs) belief regarding the 

use of computer technology in teaching” is not accepted. So, it was concluded that there 

is significant difference among public and private sector secondary school teachers’ 

(SSTs) belief concerning the use of computer technology in teaching. 
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Figure 4. 3 Comparison of public and private sector SSTs belief of ICT use in 

teaching 

 

Figure 4.3 indicates the comparison of public and private sector SSTs belief of 

ICT use in teaching. The chart shows that the public sectors SSTs have better beliefs 

than private sector (SSTs) teachers about the use of ICT in teaching. 

Objective no.4 

To compare public and private sector Secondary School Teachers’ instructional 

competence in using information and communication technology in teaching. 

Research Hypothesis Ho4.(a) There is no significant difference among public 

and private sector secondary school teachers (SSTs) instructional competence in using 

information and communication technology in teaching. 
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Table 4. 7  Comparison of Instructional Competencies of Public and Private 

School Secondary Teachers 

 

Groups  N Mean Std Independent sample t-test α=0.05 

Df M.D T Sig 

Private  703 55.9004 11.84401  

1253 

 

-10.00712 

 

-13.376 

 

.000 Public  550 65.9075 14.40151 

 

Table 4.7 displays the comparison of instructional competencies in using ICT 

in teaching of the two groups. The mean score of private SSTs was (M=55.9004) while 

public SSTs was (M=65.9075) which indicate that public sectors SSTs have better 

instructional competencies in using ICT in teaching than private sector teachers. 

However public sector teachers have more variation (14.40151) in data than private 

sector teachers (11.84401). Further the mean difference between the two groups was (-

10.00712). Based on the mean difference the significant 2-tailed value (0.00) is less 

than the significant value (0.05). This shows that there is significant difference among 

public and private sector secondary school teachers (SSTs) instructional competence in 

using ICT technology in teaching.   

Further the result of t value, the hypothesis “There is no significant difference 

among public and private sector secondary school teachers (SSTs) instructional 

competence in using information and communication technology in teaching” cannot 

be accepted. So, it was concluded that there is significant difference among public and 
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private sector secondary school teachers (SSTs) instructional competence in using ICT 

technology in teaching.  

. 

 

 

 

 

 

 

 

Figure 4. 4  Comparison of public and private sector SSTs instructional 

competence in using ICT in teaching 

 

Figure 14 shows the comparison of public and private sector SSTs instructional 

competence in using ICT in teaching. It is clear from the figure that the public sectors 

SSTs have better instructional competence in using (ICT) in teaching than private sector 

(SSTs) teachers. 

Research Hypothesis HO4 (b) 

There is no significant difference among public and private sector secondary 

school teachers (SSTs) instructional competence in using information and 

communication technology in teaching in the context of technology literacy approach. 
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Table 4. 8  Comparison of Instructional Competencies of Public and Private 

School Secondary Teachers in the Context of Technology Literacy Approach 

 

Groups  N Mean Std Independent sample t-test α=0.05 

Df M.D T Sig 

Private  703 36.0411 8.40312  

1252 

 

-8.19110 

 

-13.304 

 

.000 Public  550 44.2322 13.28605 

 

Table 4.8 demonstrates the comparison of instructional competencies of public 

and private school secondary teachers in the context of technology literacy approach. 

The mean score of private SSTs was (M=36.0411) while public SSTs was (M=44.2322) 

which indicate that public sectors SSTs have better instructional competencies in using 

ICT technology in teaching in the context of technology literacy approach than private 

sector teachers. However public sector teachers have more variation (13.28605) in data 

than private sector teachers (8.40312). Further the mean difference between the two 

groups was (-8.19110). Based on the mean difference the significant 2-tailed value 

(0.00) is less than the significant value (0.05). This shows that there is significant 

difference in the means scores of private and public sector SSTs. Further, the result of 

t value, the hypothesis “There is no significant difference among public and private 

sector secondary school teachers (SSTs) instructional competence in using ICT in 

teaching in the context of technology literacy approach” cannot be accepted. So, it was 

concluded that there is significant difference among public and private sector secondary 

school teachers (SSTs) instructional competence in using ICT in teaching in the context 

of technology literacy approach. 
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Research Hypothesis HO4 (c) 

There is no significant difference among public and private sector secondary 

school teachers (SSTs) instructional competence in using information and 

communication technology in teaching in the context of policy awareness about ICT. 

Table 4. 9  Comparison of instructional competencies of public and private 

school secondary teachers in the context of policy awareness about ICT 

 

Groups  N Mean Std Independent sample t-test α=0.05 

Df M.D T Sig 

Private  703 7.7918 1.76346  

1253 

 

-.14423 

 

-13.304 

 

.184 Public  550 7.9360 2.07583 

Table 4.9 validates the comparison of instructional competencies of public and 

private school secondary teachers in the context of policy awareness about ICT. The 

mean scores of private sector SSTs (M=7.7918) and public sector SSTs (M=44.2322) 

were which indicate that public sectors SSTs have better instructional competencies in 

using ICT in teaching in the context of policy awareness about ICT. However public 

sector teachers have more variation (2.07583) in data than private sector teachers 

(1.76346). Further the mean difference between the two groups was (-.14423). Based 

on the mean difference the significant 2-tailed value (0.184) is greater than the 

significant value (0.05). This shows that there is no significant difference among public 

and private sector secondary school teachers (SSTs) instructional competence in using 

ICT technology in teaching in the context of policy awareness about ICT. Further the 

result of t value, the hypothesis “There is no significant difference among public and 

(SSTs) instructional competence in using ICT technology in teaching in the context of 
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policy awareness about ICT” can be accepted. So, it was concluded that there is no 

significant difference among public and private sector secondary school teachers 

(SSTs) instructional competences in using ICT technology in teaching in the context of 

policy awareness about ICT. 

Research Hypothesis HO4 (d) 

There is no significant difference among public and private sector secondary 

school teachers (SSTs) instructional competence in using information and 

communication technology in teaching in the context of basic knowledge of ICT. 

Table 4. 10  Comparison of Instructional Competencies of Public and Private 

School Secondary Teachers in the Context of Basic Knowledge of ICT 

 

Groups  N Mean Std Independent sample t-test α=0.05 

Df M.D T Sig 

Private  703 5.2635 1.98612  

1253 

 

-1.66342 

 

-13.304 

 

.000 Public  550 6.9269 3.38956 

Table 4.10 confirms the comparison of instructional competencies of public and 

private school secondary teachers in the context of basic knowledge of ICT. The mean 

scores of private sector SSTs (M=5.2635) and public sector SSTs (M=6.9269) were 

which indicate that public sectors SSTs have better instructional competencies in using 

ICT technology in teaching in the context of policy awareness about ICT. However 

public sector teachers have more variation (3.38956) in data than private sector teachers 

(1.98612). Further the mean difference between the two groups was -1.66342). Based 

on the mean difference the significant 2-tailed value (0.000) is less than the significant 
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value (0.05). This shows that there is significant difference among public and private 

sector (SSTs) instructional competence in using ICT technology in teaching in the 

context of basic knowledge of ICT. Further the result of t value, the hypothesis “There 

is no significant difference among public and private sector secondary school teachers 

(SSTs) instructional competence in using ICT technology in teaching in the context of 

basic knowledge of ICT” cannot be accepted. So, it was decided that there is significant 

difference among public and private sector (SSTs) instructional competence in using 

ICT technology in teaching in the context of basic knowledge of ICT. 

Research Hypothesis HO4 (e) 

There is no significant difference among public and private sector secondary 

school teachers (SSTs) instructional competence in using information and 

communication technology in teaching in the context of integration of technology. 

Table 4. 11  Comparison of Instructional Competencies of Public and Private 

School Secondary Teachers in the Context of Integration of Technology  

 

Groups  N Mean Std Independent sample t-test α=0.05 

Df M.D T Sig 

Private  703 5.7606 2.47729  

1253 

 

-1.94870 

 

-11.657 

 

.000 Public  550 7.7093 3.43671 

Table 4.11 illustrates the comparison of instructional competence in using ICT 

technology in teaching in the context of integration of technology of public and private 

sector secondary schools. The mean scores of private sector SSTs (M=5.7606) and 

public sector SSTs (M=7.7093) were which indicate that public sectors SSTs have 
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better instructional competencies in using ICT technology in teaching in the context of 

integration of technology. However public sector teachers have more variation 

(3.43671) in data than private sector teachers (2.47729). Further the mean difference 

between the two groups was (-1.94870). Based on the mean difference the significant 

2-tailed value (0.000) is less than the significant value (0.05). This shows that there is 

significant difference among public and private sector secondary school teachers’ 

(SSTs) instructional competence in using information and communication technology 

in teaching in the context of integration of technology.   

Further the result of t value, the hypothesis “There is no significant difference 

among public and private sector secondary school teachers (SSTs) instructional 

competence in using ICT technology in teaching in the context of integration of 

technology” cannot be accepted. So, it was concluded that there is a significant 

difference among public and private sector (SSTs) instructional competence in using 

ICT technology in teaching in the context of integration of technology. 
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Research Hypothesis HO4 (f) 

 There is no significant difference among public and private sector secondary 

school teachers (SSTs) instructional competence in using ICT technology in teaching 

in the context of the use of basic tools of technology. 

Table 4. 12  Comparison of Instructional Competencies of Public and Private 

School Secondary Teachers in the Context of the Use of Basic Tools of 

Technology 

 

Groups  N Mean Std Independent sample t-test α=0.05 

Df M.D T Sig 

Private  703 6.4504 2.11337  

1253 

 

-1.98833 

 

-13.055 

 

.000 Public  550 8.4388 3.25776 

Table 4.12 explains the comparison of instructional competence in using ICT 

technology in teaching in the context of the use of basic tools of technology among 

public and private school secondary. The mean scores of private sector SSTs 

(M=6.4504) and public sector SSTs (M=8.4388) were which indicate that public sectors 

SSTs have better instructional competencies in using ICT technology in teaching in the 

context of integration of technology. However public sector teachers have more 

variation (3.25776) in data than private sector teachers (2.11337). Further the mean 

difference between the two groups was (-1.98833). Based on the mean difference the 

significant 2-tailed value (0.000) is less than the significant value (0.05). This shows 

that there is significant difference among public and private sector secondary school 

teachers (SSTs) instructional competence in using information and communication 

technology in teaching in the context of the use of basic tools of technology. Further 

the result of t value, the hypothesis “There is no significant difference among public 
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and private sector secondary school teachers (SSTs) instructional competence in using 

ICT in teaching in the context of the use of basic tools of technology” can’t be accepted. 

So, it was concluded that there is a significant difference among public and private 

sector secondary school teachers (SSTs) instructional competence in using ICT 

technology in teaching in the context of the use of basic tools of technology. 

Research Hypothesis HO4 (g) 

There is no significant difference among public and private sector secondary 

school teachers (SSTs) instructional competence in using ICT technology in teaching 

in the context of standard classroom. 

Table 4. 13  Comparison of Instructional Competencies of Public and Private 

School Secondary Teachers in the Context of Standard Classroom 

 

Groups  N Mean Std Independent sample t-test α=0.05 

Df M.D T Sig 

Private  703 4.1459 1.97860  

1253 

 

-1.46654 

 

-13.289 

 

.000 Public  550 5.6124 1.88295 

Table 4.13 describes the comparison of instructional competence in using ICT 

technology in teaching in the context of standard classroom among public and private 

school secondary. The mean scores of private sector SSTs (M=5.6124) and public 

sector SSTs (M=4.1459) were which indicate that public sectors SSTs have better 

instructional competencies in using ICT technology in teaching in the context of 

standard classroom. However private sector teachers have more variation (1.97860) in 

data than public sector teachers (1.88295). Further the mean difference between the two 

groups was (-1.46654). Based on the mean difference the significant 2-tailed value 
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(0.000) is less than the significant value (0.05). This shows that there is significant 

difference among public and private sector (SSTs) instructional competence in using 

ICT technology in teaching in the context of standard classroom.   

Further the result of t value, the hypothesis “There is no significant difference 

among public and private sector secondary school teachers (SSTs) instructional 

competence in using ICT technology in teaching in the context of standard classroom” 

cannot be accepted. So, it was concluded that there is a significant difference among 

public and private sector (SSTs) instructional competence in using ICT in teaching in 

the context of standard classroom. 

Research Hypothesis HO4 (h) 

There is no significant difference among public and private sector secondary 

school teachers (SSTs) instructional competence in using ICT technology in teaching 

in the context of digital literacy. 
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Table 4. 14   Comparison of instructional competencies of public and private 

school secondary teachers in the context of digital literacy 

 

Groups  N Mean Std Independent sample t-test α=0.05 

Df M.D T Sig 

Private  703 6.6289 2.09788  

1253 

 

-.97988 

 

-8.002 

 

.000 Public  

 

550             7.6088 2.21478 

Table 4.14 describes the comparison of instructional competence in using ICT 

in teaching in the context of digital literacy among public and private school secondary. 

The mean scores of private sector SSTs (M=6.6289) and public sector SSTs 

(M=7.6088) were which indicate that public sectors SSTs have better instructional 

competencies in using ICT in teaching in the context of digital literacy. However public 

sector teachers have more variation (2.21478) in data than private sector teachers 

(2.21478). Further the mean difference between the two groups was (-.97988). Based 

on the mean difference the significant 2-tailed value (0.000) is less than the significant 

value (0.05). This shows that there is significant difference among public and private 

sector secondary school (SSTs) instructional competence in using ICT in teaching in 

the context of digital literacy. Further the result of t value, the hypothesis “There is no 

significant difference among public and private sector (SSTs) instructional competence 

in using ICT in teaching in the context of digital literacy” cannot be accepted. So, it 

was concluded that there is a significant difference among public and private sector 

secondary school teachers (SSTs) instructional competence in using information and 

communication technology in teaching in the context of digital literacy. 
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Research Hypothesis HO4 (i) 

There is no significant difference among public and private sector secondary 

school teachers (SSTs) instructional competence in using ICT technology in teaching 

in the context of knowledge deepening approach. 

Table 4. 15  Comparison of instructional competencies of public and private 

school secondary teachers in the context of knowledge deepening approach 

 

Groups  N Mean Std Independent sample t-test α=0.05 

Df M.D T Sig 

Private  703 34.8895 7.24597  

1253 

 

-2.04294 

 

-4.683 

 

.000 Public  550 36.9325 8.05264 

Table 4.15 presents the comparison of instructional competence in using ICT in 

teaching in the context of knowledge deepening approach among public and private 

school secondary. The mean scores of private sector SSTs (M=34.8895) and public 

sector SSTs (M=36.9325) were which indicate that public sectors SSTs have better 

instructional competencies in using ICT in teaching in the context of knowledge 

deepening approach. However public sector teachers have more variation (8.05264) in 

data than private sector teachers (7.24597). Further the mean difference between the 

two groups was (-2.04294). Based on the mean difference the significant 2-tailed value 

(0.000) is less than the significant value (0.05). This shows that there is significant 

difference among public and private sector secondary school teachers (SSTs) 

instructional competence in using ICT in teaching in the context of knowledge 

deepening approach.  Further the result of t value, the hypothesis “There is no 

significant difference among public and private sector (SSTs) instructional competence 
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in using ICT in teaching in the context of knowledge deepening approach” cannot be 

accepted. So, it was concluded that there is a significant difference among public and 

private sector (SSTs) instructional competence in using ICT in teaching in the context 

of knowledge deepening approach. 

Research Hypothesis HO4 (j) 

There is no significant difference among public and private sector secondary 

school teachers (SSTs) instructional competence in using ICT in teaching in the context 

of policy understanding in ICT. 

Table 4. 16  Comparison of instructional competencies of public and private 

school secondary teachers in the context of policy understanding in ICT 

 

Groups  N Mean Std Independent sample t-test α=0.05 

Df M.D T Sig 

Private  703 12.6374 3.58981  

1252 

 

-.25945 

 

2.480 

 

.013 Public  550 12.1024 4.02971 

Table 4.16 exhibits the comparison of instructional competence in using ICT in 

teaching in the context of policy understanding in ICT among public and private sector 

secondary school teachers. The mean scores of private sector SSTs (M=12.6374) and 

public sector SSTs (M=12.1024) were which indicate that private sectors SSTs have 

better instructional competencies in using ICT technology in teaching in the context of 

policy understanding in ICT than public sector. However public sector teachers have 

more variation (4.02971) in data than private sector teachers (3.58981). Further the 

mean difference between the two groups was (-.25945). Based on the mean difference 

the significant 2-tailed value (0.013) is greater than the significant value (0.05). This 
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shows that there is no significant difference among public and private sector (SSTs) 

instructional competence in using ICT in teaching in the context of policy 

understanding in ICT. Further the result of t value, the hypothesis “There is no 

significant difference among public and private sector (SSTs) instructional competence 

in using ICT in teaching in the context of policy understanding in ICT” can be accepted. 

So, it was concluded that there is a no significant difference among public and private 

sector (SSTs) instructional competence in using ICT technology (ICT) in teaching in 

the context of policy understanding in ICT. 

Research Hypothesis HO4 (k) 

There is no significant difference among public and private sector secondary 

school teachers (SSTs) instructional competence in using ICT in teaching in the context 

of knowledge application. 
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Table 4. 17  Comparison of instructional competencies of public and private 

school secondary teachers in the context of knowledge application 

 

Groups  N Mean Std Independent sample t-test α=0.05 

Df M.D T Sig 

Private  703 6.2394 1.70878  

1253 

 

-.59792 

 

-5.524 

 

.000 Public  550 6.8373 2.12198 

Table 4.17 shows the comparison of instructional competence in using ICT in 

teaching in the context of knowledge application among public and private sector SSTs. 

The mean scores of private sector SSTs (M=6.2394) and public sector SSTs 

(M=6.8373) were which indicate that public sectors SSTs have better instructional 

competencies in using ICT technology in teaching in the context of knowledge 

application. However public sector teachers have more variation (2.12198) in data than 

private sector teachers (1.70878). Further the mean difference between the two groups 

was (-.59792). Based on the mean difference the significant 2-tailed value (0.000) is 

less than the significant value (0.05). This shows that there is significant difference 

among public and private sector (SSTs) instructional competence in using ICT in 

teaching in the context of knowledge application.   

Further the result of t value, the hypothesis “There is no significant difference 

among public and private sector (SSTs) instructional competence in using ICT in 

teaching in the context of knowledge application” cannot be accepted. So, it was 

concluded that there is a significant difference among public and private sector (SSTs) 

instructional competence in using ICT in teaching in the context of knowledge 

application. 
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Research Hypothesis HO4 (l) 

There is no significant difference among public and private sector secondary 

school teachers (SSTs) instructional competence in using ICT in teaching in the context 

of complex problem solving. 

Table 4. 18  Comparison of instructional competencies of public and private 

school secondary teachers in the context of complex problem solving 

 

Groups  N Mean Std Independent sample t-test α=0.05 

Df M.D T Sig 

Private  703 5.7351 3.29226  

1253 

 

-.02084 

 

-.125 

 

.901 Public  550 5.7560 2.38352 

Table 4.18 demonstrates the Comparison of instructional competence in using 

ICT in teaching in the context of complex problem solving among public and private 

secondary school teachers. The mean scores of private sector SSTs (M=5.7351) and 

public sector SSTs (M=5.7560) were which indicate that private and public sectors 

SSTs have almost equal instructional competencies in using ICT technology in teaching 

in the context of complex problem solving. However private sector teachers have more 

variation (3.29226) in data than private sector teachers (2.38352). Further the mean 

difference between the two groups was (-.02084). Based on the mean difference the 

significant 2-tailed value (0.91) is greater than the significant value (0.05). This shows 

that there is no significant difference among public and private sector (SSTs) 

instructional competence in using ICT in teaching in the context of complex problem 

solving. Further the result of t value, the hypothesis “There is no significant difference 

among public and private sector (SSTs) instructional competence in using ICT in 
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teaching in the context of complex problem solving” can be accepted. So, it was decided 

that there is no significant difference among public and private sector secondary school 

teachers (SSTs) instructional competence in using ICT technology in teaching in the 

context of complex problem solving. 

Research Hypothesis HO4 (m) 

There is no significant difference among public and private sector secondary 

school teachers (SSTs) instructional competence in using ICT in teaching in the context 

of complex tools in ICT. 

Table 4. 19  Comparison of instructional competencies of public and private 

school secondary teachers in the context of complex tools in ICT 

 

Groups  N Mean Std Independent sample t-test α=0.05 

Df M.D T Sig 

Private  703 2.9037 1.51093  

1253 

 

-.39302 

 

-4.350 

 

.000 Public  550 3.2967 1.67657 

Table 4.19 indicates the comparison of instructional competence in using ICT 

in teaching in the context of complex tools in ICT among public and private sector 

SSTs. The mean scores of private sector SSTs (M=2.9037) and public sector SSTs 

(M=3.2967) were which indicate that public sectors SSTs have better instructional 

competencies in using ICT in teaching in the context of complex tools in ICT. However 

public sector teachers have more variation (1.67657) in data than private sector teachers 

(1.51093). Further the mean difference between the two groups was (-.39302). Based 

on the mean difference the significant 2-tailed value (0.000) is less than the significant 

value (0.05). This shows that there is significant difference among public and private 
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sector secondary school teachers (SSTs) instructional competence in using (ICT) in 

teaching in the context of complex tools in ICT. Further the result of t value, the 

hypothesis “There is no significant difference among public and private sector 

secondary school teachers (SSTs) instructional competence in using ICT in teaching in 

the context of complex tools in ICT” cannot be accepted. So, it was concluded that there 

is a significant difference among public and private sector secondary school teachers 

(SSTs) instructional competence in using information and communication technology 

in teaching in the context of complex tools in ICT. 

Research Hypothesis HO4 (n) 

There is no significant difference among public and private sector secondary 

school teachers (SSTs) instructional competence in using ICT in teaching in the context 

of collaborative groups. 
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Table 4. 20  Comparison of instructional competencies of public and private 

school secondary teachers in the context of collaborative groups 

 

Groups  N Mean Std Independent sample t-test α=0.05 

Df M.D T Sig 

Private  703 3.6204 2.33149  

1253 

 

-.50460 

 

-3.797 

 

.000 Public  550 4.1250 2.30425 

Table 4.20 parades the comparison of instructional competence in using ICT in 

teaching in the context of collaborative groups among public and private sector SSTs. 

The mean scores of private sector SSTs (M=3.6204) and public sector SSTs 

(M=4.1250) were which indicate that public sectors SSTs have better instructional 

competencies in using ICT in teaching in the context of collaborative groups. However 

public sector teachers (2.30425) and private sectors (2.30425) have the same variation 

in data. Further the mean difference between the two groups was (-.50460). Based on 

the mean difference the significant 2-tailed value (0.000) is less than the significant 

value (0.05). This shows that there is a significant difference among public and private 

sector (SSTs) instructional competence in using ICT in teaching in the context of 

collaborative groups.   

Further the result of t value, the hypothesis “There is no significant difference 

among public and private sector (SSTs) instructional competence in using ICT in 

teaching in the context of collaborative groups” cannot be accepted. So, it was 

concluded that there is a significant difference among public and private sector 

secondary school teachers (SSTs) instructional competence in using ICT in the context 

of collaborative groups. 
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Research Hypothesis HO4 (o) 

There is no significant difference among public and private sector secondary 

school teachers (SSTs) instructional competence in using ICT in teaching in the context 

of managing and guiding in ICT.  

Table 4. 21 Comparison of instructional competencies of public and private 

school secondary teachers in the context of managing and guiding in ICT 

Groups  N Mean Std Independent sample t-test α=0.05 

Df M.D T Sig 

Private  703 3.7535 1.87296  

1253 

 

-1.01246 

 

-8.863 

 

.000 Public  550 4.7660 2.16450 

Table 4.21 directs the comparison of instructional competence in using ICT in 

teaching in the context of managing and guiding in ICT among public and private sector 

SSTs. The mean scores of private sector SSTs (M=3.7535) and public sector SSTs 

(M=4.7660) were which indicate that public sectors SSTs have better instructional 

competencies in using ICT in teaching in the context of managing and guiding in ICT. 

However public sector teachers have more variation (2.16450) in data than private 

sector teachers (1.87296). Further the mean difference between the two groups was (-

1.01246). Based on the mean difference the significant 2-tailed value (0.000) is less 

than the significant value (0.05). This shows that there is significant difference among 

public and private sector secondary school teachers (SSTs) instructional competence in 

using ICT in teaching in the context of managing and guiding in ICT.  Further the result 

of t value, the hypothesis “There is no significant difference among public and private 

sector (SSTs) instructional competence in using ICT in teaching in the context of 

managing and guiding in ICT” cannot be accepted. So, it was determined that there is 
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a significant difference among public and private sector secondary school teachers 

(SSTs) instructional competence in using information and communication technology 

in teaching in the context of managing and guiding in ICT. 

Research Hypothesis HO4 (p) 

There is no significant difference among public and private sector secondary 

school teachers (SSTs) instructional competence in using ICT in teaching regarding 

knowledge creation approach. 

Table 4. 22  Comparison of instructional competencies of public and private 

sector SSTs in using ICT in teaching regarding knowledge creation approach 

 

Groups  N Mean Std Independent sample t-test α=0.05 

Df M.D T Sig 

Private  703 55.1679 9.74085  

1252 

 

-5.65718 

 

-9.091 

 

.000 Public  550 60.8250 12.17147 

Table 4.22 guides the comparison of instructional competencies of public and 

private SSTs in using ICT in teaching regarding knowledge creation approach. The 

mean scores of private sector SSTs (M=55.1679) and public sector SSTs (M=60.8250) 

were which indicate that public sectors SSTs have better instructional competencies in 

using ICT in teaching regarding knowledge creation approach. However public sector 

teachers have more variation (12.17147) in data than private sector teachers (9.74085). 

Further the mean difference between the two groups was (-5.65718). Based on the mean 

difference the significant 2-tailed value (0.000) is less than the significant value (0.05). 

This shows that there is significant difference among public and private sector (SSTs) 

instructional competence in using ICT in teaching regarding knowledge creation 
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approach. Further the result of t value, the hypothesis “There is no significant difference 

among public and private sector (SSTs) instructional competence in using ICT in 

teaching regarding knowledge creation approach” cannot be accepted. So, it was 

concluded that there is a significant difference among public and private sector (SSTs) 

instructional competence in using ICT in teaching regarding knowledge creation 

approach. 

Research Hypothesis HO4 (q) 

There is no significant difference among public and private sector secondary 

school teachers (SSTs) instructional competence in using ICT in teaching in the context 

of policy innovation. 
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Table 4. 23  Comparison of instructional competencies of public and private 

school secondary teachers in the context of policy innovation 

 

Groups  N Mean Std Independent sample t-test α=0.05 

Df M.D T Sig 

Private  703 11.8045 3.26143  

1252 

 

-.25945 

 

-1.319 

 

.188 Public  550 12.0640 3.68860 

 

K2Table 4.23 directs the comparison of instructional competence in using ICT 

in teaching in the context of policy innovation among public and private sector SSTs. 

The mean scores of private sector SSTs (M=11.8045) and public sector SSTs 

(M=12.0640) were which indicate that public sectors SSTs have better instructional 

competencies in using ICT in teaching in the context of policy innovation. However 

public sector teachers have more variation (3.68860) in data than private sector teachers 

(3.26143). Further the mean difference between the two groups was (-.25945). Based 

on the mean difference the significant 2-tailed value (0.188) is greater than the 

significant value (0.05). This shows that there is no significant difference among public 

and private sector (SSTs) instructional competence in using ICT in teaching in the 

context of policy innovation. Further the result of t value, the hypothesis “There is no 

significant difference among public and private sector (SSTs) instructional competence 

in using ICT in teaching in the context of policy innovation” can be accepted. So, it was 

concluded that there is a no significant difference among public and private sector 

(SSTs) instructional competence in using ICT in teaching in the context of policy 

innovation. 
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Research Hypothesis HO4 (r) 

There is no significant difference among public and private sector secondary 

school teachers (SSTs) instructional competence in using ICT in teaching in the context 

of knowledge society skill. 

Table 4. 24  Comparison of instructional competencies of public and private 

school secondary teachers in in the context of knowledge society skills 

 

Groups  N Mean Std Independent sample t-test α=0.05 

Df M.D T Sig 

Private  703 7.8909 3.04589  

1253 

 

-2.04508 

 

-11.205 

 

.000 Public  550 9.9360 3.39758 

 

Table 4.24 leads the comparison of instructional competence in using ICT in 

teaching in the context of knowledge society skills among public and private sector 

SSTs. The mean scores of private sector SSTs (M=7.8909) and public sector SSTs 

(M=9.9360) were which indicate that public sectors SSTs have better instructional 

competencies in using ICT in teaching in the context of knowledge society skills. 

However public sector teachers have more variation (3.39758) in data than private 

sector teachers (3.39758). Further the mean difference between the two groups was (-

2.04508). Based on the mean difference the significant 2-tailed value (0.000) is less 

than the significant value (0.05). This shows that there is significant difference among 

public and private sector (SSTs) instructional competence in using ICT in teaching in 

the context of knowledge society skills. Further the result of t value, the hypothesis 

“There is no significant difference among public and private sector (SSTs) instructional 
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competence in using ICT in teaching in the context of knowledge society skills” cannot 

be accepted. So, it was concluded that there is a significant difference among public 

and private sector (SSTs) instructional competence in using ICT in teaching in the 

context of knowledge society skills. 

Research Hypothesis HO4 (s) 

 There is no significant difference among public and private sector secondary 

school teachers (SSTs) instructional competence in using ICT in teaching in the context 

of self-management. 

Table 4. 25  Comparison of instructional competencies of public and private 

school secondary teachers in the context of self-management 

 

Groups  N Mean Std Independent sample t-test α=0.05 

Df M.D T Sig 

Private  703 8.0949 2.17355  

1252 

 

-.02759 

 

-.230 

 

.818 Public  550 8.1225 2.01950 

Table 4.25 guides the comparison of instructional competence in using ICT in 

teaching in the context of self-management among public and private SSTs. The mean 

scores of private sector SSTs (M=8.0949) and public sector SSTs (M=8.1225) were 

which indicate that public sectors SSTs have little better instructional competencies in 

using ICT in teaching in the context of self-management. However private sector 

teachers have little more variation (2.17355) in data than public sector teachers 

(2.01950). Further the mean difference between the two groups was (-.02759). Based 

on the mean difference the significant 2-tailed value (0.818) is greater than the 

significant value (0.05). This shows that there is no significant difference among public 



  

199 

 

and private sector (SSTs) instructional competence in using ICT in teaching in the 

context of self-management. Further the result of t value, the hypothesis “There is no 

significant difference among public and private sector (SSTs) instructional competence 

in using ICT in teaching in the context of self-management” can be accepted. So, it was 

concluded that there is a no significant difference among public and private sector 

secondary school teachers (SSTs) instructional competence in using ICT in teaching in 

the context of self-management. 

Research Hypothesis HO4 (t) 

There is no significant difference among public and private sector secondary 

school teachers (SSTs) instructional competence in using ICT in teaching in the context 

the use of pervasive tools of ICT.  

Table 4. 26   Comparison of instructional competencies of public and private 

school secondary teachers in the context the use of pervasive tools of ICT 

 

Groups  N Mean Std Independent sample t-test α=0.05 

Df M.D T Sig 

Private  703 5.8819 2.88458  

1252 

 

-1.81788 

 

-11.557 

 

.000 Public  550 7.6998 2.57295 

Table 4.26 indicates the comparison of instructional competence in using ICT 

in teaching in the context the use of pervasive tools of ICT among public and private 

sector SSTs. The mean scores of private sector SSTs (M=5.8819) and public sector 

SSTs (M=7.6998) were which indicate that public sectors SSTs have better 

instructional competencies in using ICT in teaching in the context the use of pervasive 

tools of ICT. However private sector teachers have little more variation (2.88458) in 
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data than public sector teachers (2.57295). Further the mean difference between the two 

groups was (-1.81788). Based on the mean difference the significant 2-tailed value 

(0.000) is less than the significant value (0.05). This shows that there is significant 

difference among public and private sector (SSTs) instructional competence in using 

ICT in teaching in the context the use of pervasive tools of ICT.   

Further the result of t value, the hypothesis “There is no significant difference among 

public and private sector (SSTs) instructional competence in using ICT in teaching in 

the context the use of pervasive tools of ICT” cannot be accepted. So, it was concluded 

that there is a significant difference among public and private sector secondary school 

teachers’ instructional competence in using (ICT) in teaching in the context the use of 

pervasive tools of ICT. 

Research Hypothesis HO4 (u) 

There is no significant difference among public and private sector secondary 

school teachers (SSTs) instructional competence in using ICT in teaching in the context 

of learning organization. 

Table 4. 27  Comparison of instructional competencies of public and private 

school secondary teachers in in the context of learning organization 

 

Groups  N Mean Std Independent sample t-test α=0.05 

Df M.D T Sig 

Private  703 5.4037 3.11465  

1253 

 

-1.23614 

 

-6.735 

 

.000 Public  550 6.6399 3.34359 
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Table 4.27 directs the comparison of instructional competence in using ICT in 

teaching in the context of learning organization among public and private SSTs. The 

mean scores of private sector SSTs (M=5.4037) and public sector SSTs (M=6.6399) 

were which indicate that public sectors SSTs have better instructional competencies in 

using ICT in teaching in the context of learning organization. However public sector 

teachers have little more variation (3.34359) in data than private sector teachers 

(3.11465). Further the mean difference between the two groups was (-1.23614). Based 

on the mean difference the significant 2-tailed value (0.000) is less than the significant 

value (0.05). This shows that there is significant difference among public and private 

sector (SSTs) instructional competence in using ICT in teaching in the context of 

learning organization. Further the result of t value, the hypothesis “There is no 

significant difference among public and private sector (SSTs) instructional competence 

in using ICT in teaching in the context of learning organization” cannot be accepted. 

So, it was concluded that there is a significant difference among public and private 

sector (SSTs) instructional competence in using ICT in teaching in the context of 

learning organization. 

Research Hypothesis HO4 (v) 

There is no significant difference among public and private sector secondary 

school teachers (SSTs) instructional competence in using ICT in teaching in the context 

of teacher as model learner. 
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Table 4. 28  Comparison of instructional competencies of public and private 

school secondary teachers in in the context of teacher as model learner 

 

Groups  N Mean Std Independent sample t-test α=0.05 

Df M.D T Sig 

Private  703 16.0809 3.97299  

1252 

 

-1.23614 

 

-1.030 

 

.303 Public  550 16.3400 4.93079 

Table 4.28 directs the comparison of instructional competence in using ICT in 

teaching in the context of teacher as model learner among public and private sector 

SSTs. The mean scores of private sector SSTs (M=16.0809) and public sector SSTs 

(M=16.3400) were which indicate that public sectors SSTs have little better 

instructional competencies in using ICT in teaching in the context of teacher as model 

learner. However public sector teachers have little more variation (4.93079) in data than 

private sector teachers (3.97299). Further the mean difference between the two groups 

was (-1.23614). Based on the mean difference the significant 2-tailed value (0.303) is 

greater than the significant value (0.05). This shows that there is no significant 

difference among public and private sector (SSTs) instructional competence in using 

ICT in teaching in the context of teacher as model learner. 

Further the result of t value, the hypothesis “There is no significant difference 

among public and private sector (SSTs) instructional competence in using ICT in 

teaching in the context of teacher as model learner” can be accepted. So, it was 

concluded that there is a no significant difference among public and private sector 

(SSTs) instructional competence in using ICT in teaching in the context of teacher as 

model learner. 
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Objective no. 5 

To compare gender differences regarding instructional competence in using 

Information and communication technology in teaching. 

Research Hypothesis Ho5 

 There is no significant difference among male and female (SSTs) instructional 

competence in using ICT technology 

Table 4. 29  Comparison of instructional competencies among male and female 

(SSTs) in using ICT in teaching 

 

Z N Mean Std Independent sample t-test α=0.05 

Df M.D T Sig 

Male  635 62.2186 14.32745  

1253 

 

4.06971 

 

5.189 

 

.000 Female  618 58.1489 13.17433 

Table 4.29 parades the comparison of instructional competencies of male and 

female (SSTs) instructional competence in using ICT in teaching. The mean scores of 

male SSTs (M=62.2186) and female SSTs (M=58.1489) were which indicate that male 

SSTs have better instructional competence in using ICT in teaching than female. 

However male teachers have more variation (14.32745) in data than female teachers 

(13.17433). Further the mean difference between the two groups was (4.06971). Based 

on the mean difference the significant 2-tailed value (0.000) is less than the significant 

value (0.05). This shows that there is significant difference among male and female 

(SSTs) instructional competence in using ICT. 
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Further the result of t value, the hypothesis “There is no significant difference 

among male and female (SSTs) instructional competence in using ICT cannot be 

accepted. So, it was concluded that there is a significant difference among male and 

female (SSTs) instructional competence in using (ICT). 

 

Figure 4. 5  Gender Wise Instructional Competencies 

 

The figure 4.5 shows the gender wise SSTs instructional competence of ICT use 

in teaching. Chart depicts that male SSTs have better instructional competence than 

female SSTs in using ICT in teaching. 

Objective no.6 

To determine gender differences in Secondary School Teachers (SST)’ beliefs about 

the use of computer Technology in teaching.  
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Research Hypothesis Ho6 

 There is no significant difference among male and female secondary (SSTs) 

beliefs about using ICT technology in teaching. 

Table 4. 30   Comparison of the beliefs about using ICT in teaching of male and 

female (SSTs) about ICT use in teaching 

 

Groups  N Mean Std Independent sample t-test α=0.05 

Df M.D T Sig 

Male  635 12.8016 3.33863  

1253 

 

-.73055 

 

-4.316 

 

.000 Female  618 13.5322 2.58973 

Table 4.30 shows the comparison of the beliefs about using ICT in teaching of 

male and female (SSTs). The mean scores of male SSTs (M=12.8016) and female SSTs 

(M=13.5322) were which indicate that female SSTs have better beliefs in using ICT in 

teaching than male. However female teachers have more variation (13.5322) in data 

than femalk2e teachers (12.8016). Further the mean difference between the two groups 

was (-.73055). Based on the mean difference the significant 2-tailed value (0.000) is 

less than the significant value (0.05). This shows that there is significant difference 

among male and female (SSTs) beliefs about using ICT in teaching. 

Further the result of t value, the hypothesis “There is no significant difference 

among male and female secondary school teachers (SSTs) beliefs about using ICT 

cannot be accepted. So, it was resolved that there is a significant difference among male 

and female (SSTs) beliefs about using ICT in teaching. 
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Figure 4. 6  Gender Wise Teachers’ Beliefs about ICT 

 

The figure 4.6 indicates the male and female SSTs beliefs about the ICT use in 

teaching. The female SSTs have better belief of ICT use than male SSTs. 

Objective no.7 

To explore the status of availability of computer related facilities in public and 

private sector schools. 

Research Hypothesis Ho7 

There is no significant difference in the mean score of the status of availability 

of computer related facilities in public and private sector secondary schools. 
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Table 4. 31  Responses of Secondary School Teachers about the availability of 

computer related facilities in public and private sector secondary schools   

  

Statements 

Private Sector Schools Public Sector Schools 

Yes  

% 

No 

% 

Mean Yes  

% 

No 

% 

Mean 

Can you use a computer? 76.2 23.8 1.34 66.7 33.3 1.24 

Do you have computer at 

home? 22.6 77.4 1.79 43.0 57.0 1.57 

Do you have an internet access 

at home? 20.5 79.5 1.81 34.2 65.8 1.66 

Do you have computer Lab at 

school? 71.8 28.2 1.28 77.1 22.9 1.23 

Do you have an internet access 

at school? 64.6 35.4 1.36 75.0 25.0 1.27 

Do you have Android Mobile 

Cell? 25.2 74.8 1.77 40.8 59.2 1.64 

Do you have Computer 

Teacher at school? 30.5 69.5 1.70 58.9 41.1 1.41 

Do you have UPS System at 

school? 82.7 17.3 1.19 91.6 8.4 1.10 

Do you have Computer Lab 

Assistant at school? 57.1 42.9 1.45 59.4 40.6 1.42 

Cumulative Results    13.69   12.54 

Table 4.31 exhibits the availability of ICT for the secondary school teachers. 

Most of SSTs 76.2% of private while 66.7% of public sector secondary school teachers 

know how to use the computer. 77.4% of private while 57% of public sector secondary 

school teachers do not have computer at home. Similarly, 79.5% private sector while 
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65.85% public sector SSTs have not any access to internet at home. In contrast 71.8% 

private schools and 77.1% of public sector schools have computer lab at schools. 

Similarly, 64.6% private SSTs while 78% public SSTs have internet access at schools. 

A majority 74.8% of the private schools and 59.2% of public sector SSTs have not 

android mobile phones. Majority 69.5% of private sector schools have no computer 

teachers at school while 58.9% of public sector schools have the computer teacher 

however 41.1% of public schools are still deprived from computer teacher. 82.7% of 

private while 91.6% of public sector schools have the facility of UPS system for backup 

electricity purposes. For assisting and maintenances purposes57.1% private sector 

schools and 59.4% of public schools have computer lab assistants at school though 

majority of 42.9% of private and 40.6% of public schools haven’t computer lab assistant 

at schools. The cumulative mean score (M=13.69) of private sector and (M=12.54) of 

public sector respectively shows that private sector schools have better availability of 

computer related facilities than public sector schools. Form the Table it is concluded 

that majority of the secondary school teachers can use and operate computer, but they 

do not have personal computers. On the other hand, majority of the SSTs have no 

internet facility at home but have the facility at school. A huge number of SSTs do not 

have advanced mobile phones like Android mobiles. For electricity backup and 

computer lab assistance and maintenance majority of secondary schools have the 

facility of UPS and computer lab assistants. In nutshell research question No 7: What 

is the status of availability of computer related facilities in public and private sector 

secondary schools? Is answered that the secondary school teachers can use and operate 

computer, but they do not have personal computers. On the other hand, SSTs have no 

internet facility at home but have the facility at school. In the same way SSTs do not 

have advanced mobile phones like Android mobiles. For electricity backup and 
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computer lab assistance and maintenance secondary school teachers have the facility of 

UPS and computer lab assistants in their school. 

Table 4. 32   Alignment of Research Objectives, Hypotheses and Statistical 

Treatment with Findings of Research 

 

Objectives Research 

Hypotheses 

Statistical 

Treatment 

Findings 

Objectives 1 

To Assess 

secondary school 

teachers Beliefs 

about the use of 

computer 

technology in 

teaching. 

R. Question 1  

What do 

secondary school 

teachers think 

about the use of 

computer 

technology in 

teaching? 

Percentage 78.5% of SSTs believe that 

use of ICT can support 

student centered learning. 

74% never collaborate 

projects with other schools. 

72% believe that 

introduction of ICT in 

schools can change the 

teaching methods. 31% SSTs 

intentionally use ICT to 

improve the communication 

skills of the students and 

never used ICT for teaching 

purposes. (Table 4.4).  

Objectives 2  

To determine 

secondary school 

R. Question 2 

What are 

secondary school 

Percentage 83.2% SSTs never use ICT 

for maintaining progress of 

the students. 78.1% never 

communicate with their 
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teachers’ 

instructional 

competence in 

using information 

and 

communication 

technology.  

teachers’ 

instructional 

competence in 

using ICT in 

teaching? 

student’s using ICT. 70.6% 

never organize computers 

within the class for 

collaborative activities. 

71.3% never use any 

software for teaching. 71.1% 

SSTs never use ICT in the 

classroom for small group 

activities and individual 

learning of students.70.9% 

of the teachers are of the 

view that there should a 

policy at national level for 

introduction of ICT in 

school. 67.8% SSTs never 

use educational software 

related to the subject matter. 

(Table 4.5). 

  

Objectives 3 

To compare 

secondary school 

teachers’ beliefs 

about use of ICT in 

H03 there is no 

significant 

difference in the 

mean score of 

public and private 

t-test It was found that the mean 

difference between the 

public and private SSTs was 

(-5.29635). The significant 

2-tailed value (0.00) is less 
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teaching in public 

and private sector 

schools. 

sector secondary 

school teachers’ 

beliefs regarding 

the use of 

computer 

technology in 

teaching. 

 

than the significant value 

(0.05), therefore the H03 was 

rejected. (Table 4.6). 

Objectives 4 

To compare public 

and private sector 

secondary school 

teachers’ 

instructional 

competence in 

using ICT in 

teaching.  

According to 

theoretical 

framework this 

objective has 

further sub-

objectives 

regarding 

technology 

H04(a)  

 

Technology 

literacy approach 

  

H04(b), H04(c), 

H04(d), H04(e),  

H04(f),  H04(g),  

H04(h) 

 

Knowledge 

deepening 

approach 

H04(i), H04(j), 

H04(k), H04(l),  

t-test It was found that the mean 

score of private SSTs was 

(M=55.9004) while public 

SSTs was (M=65.9075) 

which indicate that public 

sectors SSTs have better 

instructional competence in 

using ICT in teaching than 

private sector, therefore, H04 

was rejected (a), (Table 4.7). All 

the sub- hypotheses were 

rejected accept H04(j)     

(Table no 4.16). and the 

hypotheses H04(l), have 

failed to rejected. (Table 

4.18). 
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literacy approach, 

knowledge 

deepening and 

knowledge 

creation. 

H04(m),  H04(n),  

H04(o) 

 

Knowledge 

creation approach 

 

H04(p),  H04(q),  

H04(r),  H04(s),  

H04(t),  H04(u),  

H04(v) 

Objectives 5 

To compare 

gender differences 

regarding 

instructional 

competence in 

using ICT in 

teaching.  

H05 there is no 

significant 

difference in the 

mean score of 

male and female 

secondary school 

teachers’ 

instructional 

competence in 

using ICT. 

t-test The mean difference 

between the two groups was 

(4.06971). Therefore, the 

significant 2-tailed value 

(0.000) is less than the 

significant value (0.05). So, 

the hypotheses was rejected. 

However male teachers have 

more variation (14.32745) in 

data than female teachers 

(13.17433) (Table 4.29). 

Objectives 6 

To determine 

gender differences 

in secondary 

H06 there is no 

significant 

difference in the 

mean score of 

t-test the mean difference between 

the two groups was (-

.73055). Based on the mean 

difference the significant 2-
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school teacher 

beliefs about the 

use of computer 

technology in 

teaching. 

male and female 

secondary school 

teachers’ beliefs 

about using ICT 

technology in 

teaching  

tailed value (0.000) is less 

than the significant value 

(0.05). This shows that there 

is significant difference 

among male and female 

(SSTs) beliefs about using 

ICT in teaching. Therefore, 

the hypotheses were rejected 

(Table 4.30). 

 

Objectives 7 

To explore the 

status of 

availability of 

computer related 

facilities in public 

and private sectors 

schools. 

H07 there is no 

significant 

difference in the 

mean score of the 

status of 

availability of 

computer related 

facilities in public 

and private sector 

secondary 

schools. 

Percentage  82.7% of private while 

91.6% of public sector 

schools have the facility of 

UPS. 79.5% private sector 

while 65.85% public sector 

SSTs have not any access to 

internet at home.76.2% of 

private SSTs while 66.7% of 

public SSTs have some   

know- how to use the 

computer. 77.4% of private 

while 57% of public SSTs do 

not have computer at home. 

In contrast 71.8% private 

schools and 77.1% of public 
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schools have computer lab. 

64.6% private SSTs while 

78% public SSTs have 

internet access at schools. 

74.8% of the private schools 

and 59.2% of public SSTs 

have not android mobile 

phones. 69.5% of private 

schools have no computer 

teachers at school the 

cumulative mean score of 

private sector and of public 

sector shows that private 

sector has better availability 

of computer related facilities 

than public sector (Table 

4.31).  
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CHAPTER 5 

, FINDINGS, DESCUSSION, CONCLUSIONS, SUMMARY

AND RECOMENDATION 

After analysis in preceding part of the work, present chapter highlights the 

results/findings of study associated with teachers’ beliefs and instructional competence 

in using ICT in District Mardan, KPK, Pakistan. The present chapter also demonstrates 

conclusions based on results. Discussion is also a part of this chapter. 

Recommendations are also added on the bases of answers and researcher personal 

annotations. Kept in mind the status of teachers’ beliefs and instructional competence 

at secondary level the researcher gave guideline of TPL for ICT use at secondary level 

which has been cited at the end of the present chapter. Recommendations were also 

proposed for forthcoming scholars. 

5.1  Summary    

The study was directed to discover public and private sectors secondary school 

teachers’ beliefs and instructional competence of in using (ICT). Main points of the 

study were to assess SSTs beliefs about the use of computer Technology in teaching, to 

determine SSTs instructional competence in using (ICT), to compare SSTs beliefs 

about use of ICT in teaching in public and private sector schools, to compare public 

and private sector Secondary School Teachers’ instructional competence in using ICT 

technology in teaching, to compare gender differences regarding instructional 

competence in using ICT in teaching, to determine gender differences in  (SSTs) beliefs 

about the use of computer Technology in teaching, to explore the status of availability 

of computer related facilities in public and private sector schools. 
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First of all, the researcher described the incidental view of the work, exploration 

of the problematic task, rational of the study, aims, hypothesis, theoretical framework, 

conceptual framework, significance of the study, short description of the research 

methods, population and sample, questionnaire validity and reliability, data collection 

tool and research ethics etc. The second chapter consist of appraisal of the interrelated 

works about the concept of teachers’ beliefs and instructional competence in using ICT 

in teaching learning process. UNESCO ICT-CFT frame work and its three approaches 

were crossed with six educational components such as  to understand ICT in education 

system, to comprehend ICT in curriculum and assessment process, to recognize the 

related pedagogy in instructions,  usage of ICT in school environment through different 

methods, use of ICT in school organization and administration, to diagnose various 

means of TPL in education, instructional competence (IC), importance of ICT 

competence for teachers, teachers technological competence, teachers’ beliefs and 

attitude towards the use of ICT and Researches on teachers’ instructional competence 

using ICT.  

Than to analyze the objectives of the study the researcher selected the research 

methodology, validate the questionnaire from experts of the field of education. 

Reliability of the questionnaire was found out. The Cronbach’s Alpha value of the study 

was 0.948. For pilot testing 100 SSTs were randomly selected. Then data was analyzed 

through SPSS.  

It was a descriptive study, so a five-point rating scale questionnaire were 

adapted to measure secondary school teachers’ beliefs and instructional competence in 

public and private sector of District Mardan. The questionnaire was based on three 

approaches TLA, KDA, KCA which were crossed with six components of education 



  

217 

 

system and each component has 3 questions regarding Teachers’ beliefs and 

instructional components. There were 63 close ended questions and 2 open ended 

questions to know the grass root reality but did not receive any response from 

respondents. So only the close ended questions were analyzed.     

Sample of the study were taken 20 % of each stratum of the population from both 

sectors public/private and male/female SSTs were randomly selected. For respondents’ 

selection in secondary schools proportionate stratified random sampling technique was 

used. Data was collected through three sources like WhatsApp, email, and post to 

contact faraway respondents while nearest respondents were visited personally by the 

researcher. Teachers was motivated and guided by the researcher. In rural areas mostly 

Urdu version of the questionnaire was distributed for respondent convenience. Finally, 

data was collected the adapted questionnaire of UNESCO ICT-CFT, (2011). The 

questionnaire was graded and score for data entry in SSPSS, version 21. Data was 

entered and started analysis. For measuring the first part of the questionnaire which 

consist of demographic variables, descriptive statistics were used for analysis. The 

descriptive statistics consist of mean, frequency, percentage, and standard deviation in 

present study. For testing of null hypothesis inferential statistics were used. It comprises 

of mean, percentage, t-test. Findings were testified through SPSS according to aims of 

research project. The outcomes were confirmed at 0.05 level of significance which is 

considered as standard value. The findings and results showed that mostly SSTs have a 

belief that the use of ICT has an encouraging influence on students learning in 

classroom. SSTs also have the beliefs that the use of ICT can change the teaching 

methods and school environment. But frequently use ICT facilities for educational 

purposes. Secondary school teachers are also avoiding ICT tools and gadgets in 

teaching learning process.it may be due to unavailability of ICT related facilities in 
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schools or due to absence of instructional competencies among teachers. It was also 

observed that mostly SSTs do not have personal android phones and internet facility at 

home as well as at school. It was also concluded that a significant difference exists 

among public and private sector (SSTs) beliefs concerning the use of ICT in teaching. 

It was also showed that there is a significant difference among public and private sector 

secondary school teachers (SSTs) instructional competence in using ICT in teaching. 

Public sector is comparatively better than in instructional competence and belief of ICT 

use in teaching. It was determined that there is a significant difference among male and 

female (SSTs) instructional competence in using Information and communication 

technology. Male SSTs have better instructional competence than female SSTs. It was 

resolved that there is a significant difference among male and female (SSTs) beliefs 

about using ICT in teaching. Public sector SSTs has better beliefs and instructional 

competence about the use of ICT from private sector SSTs.  

5.2  Findings of the research study 

There are two types of findings in this study. 

1. Findings obtained from descriptive analysis of the study. 

2. Findings obtained from inferential analysis of the study. 

The above two types of findings were achieved from data collected by the researcher 

through questionnaire of the study.  

 

Findings Obtained After Descriptive Analysis 

a. It was noticed that there were 1253 SSTs selected for the study as a sample. 

There were 635 were male SSTs and 618 were female SSTs. (Table 4.2). The table also 
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indicated that 50.6 % were male SSTs and 49.3 % were female SSTs in the selected 

sample. 

b. It was found that there was a total of 1253 SSTs in which 703 SSTs were from 

private sector and 550 were from public sector. The percentage of private SSTs was 

56% and public SSTs were 44% in the selected sample of the study. Data were also 

distributed on graph (Table 4.3). 

c. To assess (SST)’ beliefs about the use of computer Technology in teaching 

R.Q. What do Secondary School Teachers (SSTs) think regarding the use of computer 

technology in teaching? 

It was found that the highest percentage (78.5%) of respondents believe that use 

of ICT can support student centered learning. 74% respondents never collaborate 

projects with other schools. 72% of the respondents believe that introduction of ICT in 

schools can change the teaching methods of teachers, however, 31% of respondents 

intentionally use ICT to improve the communication skills of the students and never 

used ICT for teaching purposes. (Table 4.4).  

d. To determine secondary school teachers’ instructional competence in using 

(ICT). 

R.Q. To what extent Secondary School Teachers (SSTs) have instructional 

competence in using ICT in teaching? 

It was found that the highest percentage (83.2%) respondents never use ICT for 

maintaining progress of the students. 78.1% never communicate with their student’s 

using ICT. 70.6% of teachers never organize computers within the class for 

collaborative activities. 71.3% never use any software for teaching. 71.1% teachers 



  

220 

 

never use ICT in the schoolroom for small group (micro) activities and individual 

learning of students. 70.9% of the teachers are of the view that there should a policy at 

national level for introduction of ICT in school. 67.8% of the respondents never use 

educational software related to the subject matter. (Table 4.5). 

5.2.1  Findings obtained from inferential analysis. 

This part includes the findings of t-test. 

1. It was found that the mean score of public SSTs were (M=69.9196) and private 

SSTs was (M= 64.6232) which indicate that public sectors SSTs have better beliefs of 

ICT use in teaching than private sector SSTs. The mean difference between the two 

groups was (-5.29635). The mean difference the significant 2-tailed value (0.00) is less 

than the significant value (0.05) (Table 4.6).  

2. It was found that the mean score of private SSTs was (M=55.9004) while public 

SSTs was (M=65.9075) which indicate that public sectors SSTs have better 

instructional competence in using ICT in teaching than private sector teachers (Table 

4.7).  

3. It was found that the mean score of private SSTs was (M=36.0411) while public 

SSTs was (M=44.2322) which indicate that public sectors SSTs have better 

instructional competence in using ICT in teaching in the context of technology literacy 

approach than private sector teachers (Table 4.8). 

4.  It was found that the mean scores of private sector SSTs (M=7.7918) and 

public sector SSTs (M=44.2322) were which indicate that public sectors SSTs have 

better instructional competence in using ICT in teaching in the context of policy 

awareness about ICT. (Table 4.9). 
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5. The results showed that the mean scores of private sector SSTs (M=5.2635) and 

public sector SSTs (M=6.9269) were which indicate that public sectors SSTs have 

better instructional competence in ICT technology in teaching in the in the context of 

basic knowledge about ICT (Table 4.10). 

6. The analysis portrayed that the mean scores of private sector SSTs (M=5.7606) 

and public sector SSTs (M=7.7093) were which indicate that public sectors SSTs have 

better instructional competence in using ICT in teaching in the context of integration of 

technology (Table 4.11). 

7. It was depicted that the mean scores of private sector SSTs (M=6.4504) and 

public sector SSTs (M=8.4388) were which indicate that public sectors SSTs have 

better instructional competence in using ICT technology (ICT) in teaching in the 

context of integration of technology (Table 4.12). 

8. The results showed that the mean scores of private sector SSTs (M=5.6124) and 

public sector SSTs (M=4.1459) were which indicate that public sectors SSTs have 

better instructional competence in using ICT in teaching in the context of standard 

classroom (Table 4.13). 

9. The result of the analysis displayed that the mean scores of private sector SSTs 

(M=6.6289) and public sector SSTs (M=7.6088) were which indicate that public sectors 

SSTs have better instructional competence in using ICT in teaching in the context of 

digital literacy (Table 4.14). 

10. The results depicted that the mean scores of private sector SSTs (M=34.8895) 

and public sector SSTs (M=36.9325) were which indicate that public sectors SSTs have 
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better instructional competence in using ICT technology in teaching in the context of 

knowledge deepening approach (Table 4.15). 

11. The results described that the mean scores of private sector SSTs (M=12.6374) 

and public sector SSTs (M=12.1024) were which indicate that private sectors SSTs 

have better instructional competence in using ICT in teaching in the context of policy 

understanding in ICT than public sector (Table no 4.16). 

12. The results displayed that the mean scores of private sector SSTs (M=6.2394) 

and public sector SSTs (M=6.8373) were which indicate that public sectors SSTs have 

better instructional competence in using ICT in teaching in the context of knowledge 

application. However public sector teachers have more variation (2.12198) in data than 

private sector teachers (1.70878) (Table 4.17).  

13. It was depicted that the mean scores of private sector SSTs (M=5.7351) and 

public sector SSTs (M=5.7560) were which indicate that private and public sectors 

SSTs have almost equal instructional competence in using ICT in teaching in the 

context of complex problem solving (Table 4.18). 

14. It was displayed that the mean scores of private sector SSTs (M=2.9037) and 

public sector SSTs (M=3.2967) were which indicate that public sectors SSTs have 

better instructional competence in using ICT in teaching in the context of complex tools 

in ICT. However public sector teachers have more variation (1.67657) in data than 

private sector teachers (1.51093) (Table 4.19). 

15. It was described that the mean scores of private sector SSTs (M=3.6204) and 

public sector SSTs (M=4.1250) were which indicate that public sectors SSTs have 

better instructional competence in using ICT in teaching in the context of collaborative 

groups (Table 4.20). 
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16. The results of the analysis showed that the mean scores of private sector SSTs 

(M=3.7535) and public sector SSTs (M=4.7660) were which indicate that public sectors 

SSTs have better instructional competence in using ICT technology in teaching in the 

context of managing and guiding in ICT (Table 4.21). 

17. The analysis described that the mean scores of private sector SSTs (M=55.1679) 

and public sector SSTs (M=60.8250) were which indicate that public sectors SSTs have 

better instructional competence in using ICT in teaching regarding knowledge creation 

approach (Table 4.22). 

18. The analysis showed that the mean scores of private sector SSTs (M=11.8045) 

and public sector SSTs (M=12.0640) were which indicate that public sectors SSTs have 

better instructional competence in using ICT in teaching in the context of policy 

innovation. However public sector teachers have more variation (3.68860) in data than 

private sector teachers (3.26143) (Table 4.23). 

19. The outcomes of the study discovered that the mean scores of private sector 

SSTs (M=7.8909) and public sector SSTs (M=9.9360) were which indicate that public 

sectors SSTs have better instructional competence in using ICT technology in teaching 

in the context of knowledge society skills. However public sector teachers have more 

variation (3.39758) in data than private sector teachers (3.39758) (Table 4.24). 

20. The data results showed that the mean scores of private sector SSTs (M=8.0949) 

and public sector SSTs (M=8.1225) were which indicate that public sectors SSTs have 

little better instructional competence in using ICT technology in teaching in the context 

of self-management. However private sector teachers have little more variation 

(2.17355) in data than public sector teachers (2.01950) (Table 4.25). 
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21. The results of the data analysis portrayed that the mean scores of private sector 

SSTs (M=5.8819) and public sector SSTs (M=7.6998) were which indicate that public 

sectors SSTs have better instructional competence in using ICT in teaching in the 

context the use of pervasive tools of ICT. However private sector teachers have little 

more variation (2.88458) in data than public sector teachers (2.57295) (Table 26). 

22. The mean scores of private sector SSTs (M=5.4037) and public sector SSTs 

(M=6.6399) were which indicate that public sectors SSTs have better instructional 

competence in using ICT technology in teaching in the context of learning organization. 

However public sector teachers have little more variation (3.34359) in data than private 

sector teachers (3.11465) (Table 4.27). 

23. The mean scores of private sector SSTs (M=16.0809) and public sector SSTs 

(M=16.3400) were which indicate that public sectors SSTs have little better 

instructional competence in using ICT technology in teaching in the context of teacher 

as model learner (Table 4.28).  

24. The results of the analysis revealed that the mean scores of male SSTs 

(M=62.2186) and female SSTs (M=58.1489) were which indicate that male SSTs have 

better instructional competence in using ICT technology in teaching than female. 

However male teachers have more variation (14.32745) in data than female teachers 

(13.17433) (Table 4.29). 

25. The data results showed that the mean scores of male SSTs (M=12.8016) and 

female SSTs (M=13.5322) were which indicate that female SSTs have better beliefs in 

using ICT in teaching than male (Table 4.30). 

26. It was depicted from data analysis that 82.7% of private while 91.6% of public 

sector schools have the facility of UPS system for backup electricity purposes. 79.5% 
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private sector while 65.85% public sector SSTs have not any access to internet at 

home.76.2% of private SSTs while 66.7% of public sector secondary school teachers 

know how to use the computer. 77.4% of private while 57% of public sector secondary 

school teachers do not have computers at home. In contrast 71.8% of private schools 

and 77.1% of public sector schools have computer lab at schools. Similarly, 64.6% 

private SSTs while 78% public SSTs have internet access at schools. 74.8% of the 

private schools and 59.2% of public sector SSTs don’t have android mobile phones. 

69.5% of private sector schools have no computer teachers at school the cumulative 

mean score (M=13.69) of private sector and (M=12.54) of public sector respectively 

shows that private sector schools have better availability of computer related facilities 

than public sector schools (Table 4.31).  

5.3 Discussion of the Study 

 

I belong to the rural areas of district Mardan KPK, Pakistan. Professionally, I 

am a secondary school teacher in tehsil Katlang, district Mardan. The provincial 

Government of KPK has developed computer laboratories in secondary schools for 

facilitation of students and teachers regarding integration in teaching learning process. 

Being a practitioner in the same field it was observed that generally, secondary school 

teachers did not utilize those labs for teaching. To find out the reason of this problem I 

planned this study. The main variables of the study were SSTs’ beliefs and instructional 

competence about the use of ICT in teaching. The study was descriptive in nature in 

which survey design was used. The UNESCO ICT-CFT based questionnaire (attached 

as appendices) was adapted for data collection.  

To see the general scenario of the SSTs beliefs of ICT use was checked. Weather 

the SSTs think about the ICT use in teaching or not. The findings of the existing study 
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are dependable with the study of Almarri et al, (2019), Kihoza et al, (2016), Khan et al, 

(2012), Ghavifekr & Rosdy, (2015), Scherer et al, (2015) and (Schwartz, 2018; Wang, 

2019). Munir & khan, (2015). Teachers’ belief and ICT integration in teaching learning 

process are directly proportional to each other. Because if SSTs have no idea about 

something like internet, smart phone, websites, and ICT related devices, how they can 

use it. 

Secondly, secondary school teachers’ instructional competence of ICT use in 

instruction was checked. Weather the SSTs have some instructional competence to use 

ICT in teaching learning process. The findings of the present study are reliable with the 

study of Tucker & Stronge, (2017), (Archer et al, 2014; Chauhan, 2017), (Jamieson-

Procter et al, 2013), Ghavifekr & Wan Athirah, (2015), Panigrahi, (2016), Munir & 

khan, (2015), Scherer et al, 2018), Alshammari et al, 2016) and Arafah & Johari, 

(2015). Abegail & Gonzales, (2018). Teachers are role models for their students so 

teacher should have competence in transferring their knowledge skills and abilities. But 

in current study SSTs are showing low competence in ICT integration in teaching 

learning process. It may be due to the unavailability of ICT related facilities in schools 

as well as at home. Or due to poor Continuous professional development (CPD) during 

service. Selection criteria of teachers is also a factor of low competency in ICT 

integration. Qualification of teachers is also a factor.  

Thirdly, the SSTs beliefs were compared in public and private sector. The 

results of the present study are constant with the study of Karapakkam & et. al, (2018), 

Scherer & et, al. (2017), Lavigne, (2014), Pall & Batra, (2016) and Ozdamli, (2017). In 

current study the public sector SSTs have better belief about ICT use in teaching. It 

may be due to their adaptation of teaching as a profession as the public sector teachers 
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have been selected under pre-defined criteria. That is why they considered the 

importance of ICT use in present technological world. 

Fourth, SSTs instructional competence of ICT use were compared in public and 

private sector. The findings of the existing study are reliable with the study of Arafah 

& Johari, (2015), Munir & khan, (2015), Ziphorah, (2013) and Khan & et al, (2012). 

Public sector SSTs are showing better instructional competencies in ICT integration. It 

may due their special selection/ pre-defined criteria for recruitment of specific posts in 

the education department. Or maybe due to their proper pre and in service training.  

To reach the ground realities of SSTs instructional competence of ICT use in 

public and private sector the competence was checked in different context (Technology 

literacy approach, Knowledge deepening approach and knowledge creation approach) 

of UNESCO ICT-CFT based questionnaire. The findings of the first context technology 

literacy approach are constant with the study of Liu & Phelps, (2019), (ASTD, 2013), 

Gulbahar & Kalelioglu, (2015), kca. Vangrieken et al, (2017), Karuppiah et al, (2019) 

and Ala-Mutka, (2011). (Bhukuvhani et al, 2011), Mahdum et al, (2019), Butler et al, 

(2018), Almakani & Williams, (2012), Scherer et al, (2015) Richmond et al, (2020), 

Schwartz, (2018) &Wang, (2019), Nair, (2017) & Avdeevaa & et. al, (2016). The public 

sector SSTs instructional competence are better in the context of technology literacy 

approach. It may be due to their pre-defined selection criteria, Induction program for 

in-service teachers, continuous professional development (CPD) and high qualification. 

For ICT integration and teacher professional learning (TPL) in KPK the regional 

institute of teacher education (RITE), Mardan and provincial institute of teacher 

education Peshawar (PITE), Peshawar is playing vital role. It may be due to present 
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technological environment and curriculum change, instructional competence, and 

experience.  

The finding of the second approach (knowledge deepening approach) is 

dependable with the study of Marcial & Rama, (2015), Aslan & Zhu, (2016), Arnseth 

& Hatlevik, (2012), Kampschulte & Eilert, (2016), Kreijns et al, (2013), Somekh, 

(2013) and Liu & Phelps, (2019), Munir & khan, (2015), Almakani & Williams, (2012), 

Scherer et al, (2015), Lai, (2018), Ghavifekr & Wan Athirah, (2015), Patahuddin & et. 

al. (2016) and Scherer et al, (2018). It may be due to the instructional competence of 

public sector SSTs, teacher professional learning and continuous professional 

development, training, high qualification of SSTs and pre-defined selection procedure 

of government and experience of teachers. Because knowledge application is 

impossible without ICT competency in the relevant field. Because professional learning 

networks (PLNs) like face book, Skype, What Sapp, E-mail, Twitter, IMO, viber and 

messenger play key role for communication in groups for learning purpose. The 

findings of sub part of knowledge deepening approach regarding SSTs instructional 

competence in using ICT in teaching in the context of policy understanding of ICT is 

constant with the study of Philomina & Amutha, (2016), Jhonston, (2015), Gil-Garcia 

et. al, (2018) and Longo & et. al, 2015). Private sector SSTs show better results in the 

context of policy understanding in ICT. It may be due to the adaptation of new trends 

and ways of teaching. Public sector SSTs are traditional teachers in this case. 

The findings of the third approach (knowledge creation approach) of the study 

state similarity with the study of Jamieson-Procter et al, (2013), Patahuddin & et. al. 

(2016), Debbagh & Jones, (2018) and Mohebi & Helder, (2019), (Karuppiah et al, 

2019), Philomina & Amutha, (2016). It may be due to the new education policy, 
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training, TPL and continuous professional development (CPD) that enabled the 

teachers to create their teaching method more interesting. Or may be due to the 

instructional competence of SSTs through in-service and preservice training that 

needed to be search information, managing and maintaining that information for 

students, process and to communicate with students and teachers in the professional 

learning network such as Skype, WhatsApp, E-mail, Twitter, IMO, viber and 

messenger for bringing fruitful results. Or may be due to the changing demands of the 

21st century that unwanted changes have taken place in our attitude and actions like 

unwillingly we keep in touch with mobile phone and internet use for different purposes. 

Or may be due to training of SSTs that enable to use ICT in teaching for instance 

abstract concepts can easily be understand by images, pictures, different sounds, 

animation through cartoons and simulation. 

The findings of gender differences regarding competence of ICT use in the 

study is not constant with the study of Adil & et al, (2013), Papadakis, (2018). It may 

be due to their context. Furthermore, the study is consistent with the study of Mehmood 

& Bokhari, (2012). It may be due to the reason that male teachers are more confident 

in ICT use in teaching or may be due the exposure of male in our society that create 

differences or due to availability of ICT facility in public boys’ secondary schools in 

respective district that maintain difference in gender. Or may be due to principal support 

in the male secondary schools of the district Mardan. 

The findings regarding gender differences in beliefs of ICT use in the study is 

dependable with the study of Alazam & et al, (2012). The female SSTs have better 

belief about ICT use in teaching. It may be due to the use of several applications used 

by the female SSTs for their daily use such as WhatsApp, adds regarding dressing, 
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makeup, and other appliances. The female SSTs are good in belief of ICT use 

comparatively but poor in instructional competence of ICT use in teaching. 

The findings to explore the status of availability of computer related facilities in public 

and private sector secondary schools. The current study is consistent with the study of 

Gopang, (2016), Munir & khan, (2015). Mostly SSTs of private sector can use and 

operate computers, but they do not have computers.  SSTs of public sector do not have 

advanced cell phones like Android mobiles. It may be due to the low financial status of 

SSTs in the respective district. 

5.4 Conclusion of the Study 

The main purpose of the study was to examine the SSTs beliefs and instructional 

competence in using ICT in teaching. In case of SSTs beliefs regarding ICT use in 

instruction it was concluded that secondary school teachers believed that ICT was 

supportive in student-centered learning, improving the communicative skills of the 

students and it could change teaching methods of the teachers.  However, respondents 

were never involved in collaborative projects with other schools, and they never used 

ICT for teaching. It may be due to the reason that they have no facility to project work 

with other schools or due to lack of competence or maybe due to time deficiency at 

school.  

The second main variable of the study was SSTs instructional competence of 

ICT use in instruction it was concluded that the respondents had the lowest 

competencies in using ICT in teaching and software related to subject matter that they 

are teaching. Furthermore they do not use computers for record keeping of students and 

communicating with students, evaluating students’ achievement, designing lesson 

plans, maintaining students’ record, computer lab for teaching purpose, individual 
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learning of students in classroom, small groups of students, online materials to support 

students, problem solving skill of the students, online activities that engage students, to 

help the students in creating ICT based activities, online learning environment for the 

support of their students, online collaboration with other schools. It may be due to the 

low instructional competence of ICT usage or may be due to their interest or lack of 

continuous professional development (CPD).  

In the case of comparison of public and private sector SSTs beliefs regarding 

ICT use in instruction it was concluded that the public sector SSTs were better in beliefs 

of ICT use in teaching than private sector SSTs. The reason may be that the public 

sector SSTs have been through a real challenge of being recruited and they observed 

that we need a collection of information, assistance, and capabilities for being recruited. 

So, they have stronger beliefs than private SSTs about ICT use in teaching. 

 In the case of comparison of public and private sector SSTs instructional 

competence in using ICT in teaching. The public sector SSTs were observed improved 

than the private SSTs. It may be due to the motive that the public sector SSTs select 

according to the pre-defined criteria of the department. And on the other hand, the 

private sector SSTs do not follow any rules regulation for recruiting the teachers. The 

private school owners do not fulfill the department policy of recruiting teachers. They 

recruit teachers which are their relatives or teachers that demand very little payment.  

To reach the ground realities, the competence of public and private sector SSTs 

was compared and checked through the three approaches of the UNESCO ICT-CFT, 

(2011) framework. It was concluded that the public sector SSTs were better in 

instructional competence of ICT use in instruction than the private SSTs in the context 

of technology literacy approach, knowledge deepening approach and knowledge 
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creation approach. The reason maybe the public SSTs are being recruited through 

proper channel, so they have well in the context of technology literacy approach, 

knowledge deepening approach and knowledge creation approach. Or maybe the reason 

that public sector SSTs are getting induction training after their selection for teaching 

in different categories of education system. This duration of their training is considered 

as the probation period. After passing the training examination they have been given 

the training certificate of the specific category. in this case the RITE Mardan and PITE 

Peshawar are playing pivotal role in KPK. Or it may be due to the new education policy, 

training, TPL and continuous professional development (CPD) that enabled the 

teachers to create their teaching method more interesting. 

The gender differences of SSTs instructional competence in using Information and 

communication technology in teaching showed that the male SSTs are comparatively 

better than female SSTs in instructional competence of ICT use in instruction. The 

reason may be due the access of male SSTs towards ICT tools or maybe due to time 

availability as female did not find more time to use ICT. Or maybe male SSTs are more 

confident than female SSTs. Or maybe due to the administrative support in male 

secondary schools in the respective district.  

The gender differences male and female (SSTs) beliefs about the use of ICT in teaching 

depicted that the female SSTs have better belief about ICT use in teaching. It may be 

due to the use of mobile apps regarding clothes designing, make-up and other appliance 

for daily use. The female SSTs are good in belief of ICT use but comparatively poor in 

instructional competence of ICT use in teaching. 

  It was concluded that most secondary school teachers can use and operate computers, 

but they do not have personal computers. On the other hand, most of the SSTs have 
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internet facilities at school. Many SSTs do not have advanced mobile phones like 

Android mobiles. For electricity backup and computer lab assistance and maintenance 

many secondary schools have the facility of UPS and computer lab assistants. It may 

be due to the low financial status of SSTs in the respective district. 

5.5 Recommendations of the Study 

 

a. The education department may provide awareness about the importance of ICT 

in education through departmental seminars, meetings, and group discussions. 

In addition, some incentive can be provided to teachers on developing ICT 

competence.  

b. The secondary education department may involve the SSTs of different schools 

at local cluster training centers regarding how to develop the teaching methods 

in their schools through sharing of practices in facilitating students using ICT 

tools in instruction during teaching.  

c. As the results of the present study detected that secondary school teachers have 

lack of instructional competence in using (ICT), therefore, it is recommended 

that the Education Department may provide in-service training regarding 

integrating ICT in teaching which may include hands on practice of on-line 

activities that kept engage the students and application of ICT technologies as 

well as maintaining students’ record, designing lesson plan and communication 

with students through the use of ICT tools such as WhatsApp, google classroom, 

Email, IMO, Skype, and Zoom. The concerned department may provide 

educational application software, for example Encarta encyclopedia, 

Dictionary.com and educational websites like sabak.pk etc. to their SSTs or 
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head of the school. Furthermore, this software needed no internet connection.  

It makes easy the teaching learning process for teachers in the specific area. 

d. The Secondary Education department may instruct private school owners/ 

organizations regarding promoting the use of ICT in teaching at their respective 

schools. 

e. The concerned authority may provide training facility of ICT use in teaching for 

SSTs in private sector that help in practice of on-line activities that keep engage 

the students and application of ICT technologies in classroom as well as 

maintaining students’ record, designing lesson plan and communication with 

students using ICT tools like, WhatsApp, Email, IMO, Skype and Zoom. 

f. The secondary education department may provide the facility of ICT training in 

the specific area and sector of policy awareness about ICT, basic knowledge of 

curriculum and assessment, integration of technology in classroom and 

administration as well as teacher professional learning. Monitoring and 

incentives may produce encouraging results. 

g. The authority may provide training of ICT use during lecture demonstration and 

to evaluate students’ achievement such as test records, examination records, 

participation in games, debates, painting competition, writing skill competition 

and Qirrat competition etc. For the application of ICT in classroom educational 

software and its training may be provided to SSTs. The teacher education 

curriculum may be emphasized for incorporation of ICT integrating teaching 

approaches in teacher training during practice. The education department may 

arrange specific ICT based training sessions frequently for teachers to groom 

their ICT integrated instructional competence like lesson plan by integrating 
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technology and other uses of ICT in teaching. Through continuous professional 

development (CPD) sharing of experiences about ICT use with other SSTs may 

help in the incorporation of technology in teaching process. The private sector 

education authority may train the SSTs regarding usage of software of different 

subjects, making and usage of email address and maintaining students’ record. 

The public sector authority may conduct seminars and meetings of motivational 

speakers for awareness of the importance of ICT use in teaching, individual 

learning, and small group activities. Special incentives for attending meetings 

and seminars may bring fruitful results. 

h. The education department may conduct on-line courses or continuous teacher 

professional learning (TPL) programs to enhance SSTs competence in their 

subject area which directly impact students’ performance at specific level. 

i. The secondary education department may instruct the private school owners to 

provide the facility of ICT training in the specific area and sector of policy 

understanding, knowledge application, relate the pedagogy to complex 

problem-solving methods, integrate in teaching the complex tools of ICT, 

provide facilitation of collaborative group environment and teacher professional 

learning with managing and guidance. The teacher education curriculum can be 

redesigned by incorporating ICT integrating teaching approaches. 

j. As the finding showed that public sector SSTs have comparatively better 

instructional competence in using ICT in teaching regarding knowledge 

creation approach. The secondary education department of public sector may 

conduct training of self-management in pedagogy with private schools to design 

online activities for students to enhanced problem solving skills, creativity and 
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learning using ICT in teaching. The public secondary education department may 

instruct the private school owners to provide the facility of ICT training in the 

specific area and sector of policy innovation, knowledge society skills, self-

management, and use of pervasive technology in teaching, learning 

organization and teacher as a model learner.  

k. As majority of the secondary school teachers do not have computers at home. 

Therefore, the government official may provide iPad or laptop to teachers for 

teaching purpose. 

l. As the mean scores of male SSTs and female SSTs indicated that male SSTs 

have comparatively better instructional competence in using information and 

communication technology in teaching than female SSTs. So, the secondary 

education department may arrange special separate training for female SSTs 

regarding using of ICT in teaching. In- service training program can be arranged 

regarding sharing of information and collaboration with ICT expert outside 

school.  In addition, some incentives may provide recognition in the shape of 

appreciation certificates, shields etc for encouraging results in this regard. 

 

 

5.6  Recommendations for Future 

 

Another study may be conducted in which the interview technique can be used 

from the respondents of public and private secondary school teachers (SSTs) to check 

the SSTs beliefs regarding the usage of ICT in teaching. 
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Qualitative study may be plan in future for the analysis of the open-ended 

questions of the questionnaire, which was not responded by SSTs in the said study.  

Same study can be replicated through observational technique to check the 

instructional competence of the SSTs in integrating technology in teaching during class 

in the respective district.  



  

238 

 

REFERENCES 

Abdalla, M. S., & Ali, I. A. (2017). Educational management, educational 

administration and educational leadership: definitions and general concepts. 

Adil, A., Masood, M., & Ahmed, M. (2013). Age and gender’s association with 

information & communication technology (ict) usage into educational 

institutions of pakistan, 3 (4), pp. 325–332. 

Adil, A., Masood, M., & Ahmed, M. (2013). Age and gender’s association with 

information & communication technology (ICT) usage into educational 

institutions of Pakistan. Sociology Mind, 3(04), p.325. 

Afshari, M., Bakar, K. A., Luan, W. S., Samah, B. A., & Fooi, F. S. (2009). Factors 

affecting teachers’ use of information and communication 

technology. International journal of instruction, 2(1). 

Agbo, I. S. (2015). Factors influencing the use of information and communication 

technology (ICT) in teaching and learning computer studies in Ohaukwu local 

government area of Ebonyi state-Nigeria. Journal of Education and 

Practice, 6(7), pp.71-86. 

Ahmed, R. (2016). Social media integration in secondary education in 

Pakistan. Journal of Education and Educational Development, 3(1). 

Ahuja Ram, (2010), Research Method, New delhi: Rawat Publication. 

Akhtar, I. (2016). Research Design. In research in Social Sciences: Interdisciplinary 

Perspectives (p.17). 

Akhtar, S. H., Ullah, I., & Khatoon, H. (2014). An Analysis of Teacher Concerns 

towards Educational Technology at Secondary School Level in Khyber 

Pakhtunkhwa (Pakistan). International Journal of Academic Research in 

Business and Social Sciences, 4(2), p.457. 

Ala-Mutka, K. (2011). Mapping digital competence: Towards a conceptual 

understanding. Sevilla: Institute for Prospective Technological Studies, pp7-

60. 

Alazam, A. O., Bakar, A. R., Hamzah, R., & Asmiran, S. (2013). Teachers’ ICT skills 

and ICT integration in the classroom: The case of vocational and technical 

teachers in Malaysia. Creative Education, 3(08), pp. 70-76. 



  

239 

 

Al-Busaidi, K. A. (2013). An empirical investigation linking learners’ adoption of 

blended learning to their intention of full e-learning. Behaviour & Information 

Technology, 32(11), pp. 1168–1176. 

Al-Emran, M., Mezhuyev, V., &Kamaludin, A. (2018).Technology 

acceptancemodelin Mlearning context: 

Asystematicreview.Computers&Education ,125,pp.389–412. 

https://doi.org/10.1016/j.compedu.2018.06.008. 

Alharbi, E. (2014). A Study on the Use of ICT in Teaching in Secondary Schools in 

Kuwait (Doctoral dissertation). 

Alharbi, E. (2014). A Study on the Use of ICT in Teaching in Secondary Schools in 

Kuwait (Doctoral dissertation). 

Ali, M. S., Ashraf, M. N., & Yasmin, A. (2020). Inequities of Digital Skills and 

Innovation: An Analysis of Public and Private Schools in Punjab. Bulletin of 

Education and Research, 42(2), 97-112. 

Ali, M. S., Ashraf, M. N., & Yasmin, A. (2020). Inequities of Digital Skills and 

Innovation: An Analysis of Public and Private Schools in Punjab. Bulletin of 

Education and Research, 42(2), pp. 97-112. 

Alkis, N., Coskunçay, D. F., & Yildirim, S. Ö. (2014). A Systematic Review of 

Technology Acceptance Model in e-Learning Context. In Proceedings of the 

XV International Conference on Human Computer Interaction.p. 55. 

Almaiah, M. A., Jalil, M. A., & Man, M. (2016). Extending the TAM to examine the 

effects of quality features on mobile learning acceptance. Journal of 

Computers in Education, 3(4), pp. 453–485. 

Almalki, G., & Williams, N. (2012). A strategy to improve the usage of ICT in the 

Kingdom of Saudi Arabia primary school. International Journal of Advanced 

Computer Science & Application, p.3. 

Almarri, J., Rashid, R. A. A., & Aljohani, S. (2019). Teachers’belief Towards the 

Implementation of ICT in Intermediate Schools in Saudi 

Arabia. International Transaction Journal of Engineering, Management, and 

Applied Sciences and Technologies, 11(4), 1-10. 

Al-Rahmi, W. M., Alias, N., Othman, M. S., Alzahrani, A. I., Alfarraj, O., Saged, A. 

A., & Rahman, N. S. A. (2018). Use of e-learning by university students in 

https://doi.org/10.1016/j.compedu.2018.06.008
https://doi.org/10.1016/j.compedu.2018.06.008
https://doi.org/10.1016/j.compedu.2018.06.008
https://doi.org/10.1016/j.compedu.2018.06.008


  

240 

 

Malaysian higher educational institutions: A case in Universiti Teknologi 

Malaysia. Ieee Access, 6, pp.14268-14276. 

Alshammari, S. H., Ali, M. B., & Rosli, M. S. (2016). The Influences of Technical 

Support, Self-Efficacy and Instructional Design on the Usage and Acceptance 

of LMS: A Comprehensive Review. Turkish Online Journal of Educational 

Technology-TOJET, 15(2), pp. 116–125. 

Amuko, S., Miheso, M., & Ndeuthi, S. (2015). Opportunities and Challenges: 

Integration of ICT in Teaching and Learning Mathematics in Secondary 

Schools, Nairobi, Kenya. Journal of education and practice, 6(24), pp. 1-6. 

Amutha, D. The Role and Impact of ICT in Improving the Quality of Education 

(April 25, 2020). Available at SSRN: https://ssrn.com/abstract= 

3585228 or http://dx.doi.org/10.2139/ssrn.3585228 

Anaza, A. O. (2021). Self-assessment of Information and Communication 

Technology (ICT) Competence Needs Among Student-Teachers Using 

UNESCO ICT-CFT in Colleges of Education in North Central, 

Nigeria. Journal of Education and Practice, 5(1), pp. 17-35. 

Arafah, H. & Sihes, A. J. B. (2015). Competencies for the classroom instructional 

designer. International Journal of Secondary Education, 3(2), pp.16-20. 

Archer, K. Savage, R., Sanghera-Sidhu, S., Wood, E., Gottardo, A., & Chen, V. 

(2014). Examining the effectiveness of technology use in classrooms: A 

tertiary meta-analysis. Computers & Education, 78, pp. 140-149. 

Arnseth, H. C. & Hatlevik, O. E. (2010). Challenges in aligning pedagogical practices 

and pupils' competencies with the information society's demands: The case of 

norway. In Cases on interactive technology environments and transnational 

collaboration: Concerns and perspectives, pp. 266-280. 

Aslam, H. D. (2013). Analysis of professional development practices for 

schoolteachers in Pakistan: A comparative case study of public and private 

schools of Pakistan (Punjab). International Journal of Human Resource 

Studies, 3(4), p. 311. 

Aslan, A. & Zhu, C. (2016). Influencing factors and integration of ICT into teaching 

practices of pre-service and starting teachers. International Journal of 

Research in Education and Science (IJRES), 2(2), pp. 359-370. 



  

241 

 

Aslan, A., & Zhu, C. (2017). Starting Teachers’ Integration of ICT into Their 

Teaching Practices in the Lower Secondary Schools in Turkey. Educational 

Sciences: Theory & Practice, 18(1), pp.23-45. 

Assar. S. (2015) international encyclopedia of the social & behavioral science (pg.66-

71). Elsevier. 

Avdeeva, S., Zaichkina, O., Nikulicheva, N., & Khapaeva, S. (2016). Framework for 

Assessing the ICT Competency in Teachers up to the Requirements of 

"Teacher" Occupational Standard. International Journal of Environmental 

and Science Education, 11(18), pp. 10971-10985. 

Avdeeva, S., Zaichkina, O., Nikulicheva, N., & Khapaeva, S. (2016). Framework for 

Assessing the ICT Competency in Teachers up to the Requirements of" 

Teacher" Occupational Standard. International Journal of Environmental and 

Science Education, 11(18), pp. 10971-10985. 

Ayesha Kausar, Dr. Almas Ikram Kiyani, Dr. Qaiser Suleman (2017) Effect of 

Classroom Environment on the Academic Achievement of Secondary School 

Students in the Subject of Pakistan Studies at Secondary Level in Rawalpindi 

District, Pakistan. pp. 2222-288X (Online) Vol.8, No.24, 2017. 

B. Bai, J. Wang and C. S. Chai, Understanding Hong Kong primary school English 

teachers' continuance intention to teach with ICT (2019), Comput. Assist. 

Lang. Learn. (2019), pp. 1– 23.Crossref Web of Science®Google Scholar 

B. Somekh, (2013) “Understanding the use of interactive whiteboards in primary 

science,” Australasian Journal of Educational Technology, vol. 29, no. 2, pp. 

217-232. 

Badau, K. M., & Sakiyo, J. (2013). Assessment of ICT Teachers’ Competence to 

Implement the New ICT Curriculum In Northeastern 

Nigeria. Assessment, 4(27), pp.10-18. 

Baruch, Y. & Holtom, B.C. (2008) Survey Response rate levels and trends in 

organizational Research. Human Relations, Vol.61, pp. 1139-60. 

Basher, S. A. O. (2017). The impact of Google classroom application on the teaching 

efficiency of pre-teachers. International Journal Social Sciences and 

Education, 7(2), pp. 45-54. 



  

242 

 

Basri, W. S., Alandejani, J. A., & Almadani, F. M. (2018). ICT adoption impact on 

students’ academic performance: Evidence from Saudi 

universities. Education Research International, 2018. 

Becker, S. A., Cummins, M., Davis, A., Freeman, A., Hall, C. G., & 

Ananthanarayanan, V. (2017). NMC horizon report: 2017 higher education 

edition, The New Media Consortium. pp. 1-60. 

Bhattacharjee, B., & Deb, K. (2016). Role of ICT in 21st century’s teacher 

education. International Journal of Education and Information Studies, 6(1), 

pp.1-6. 

Bhukuvhani, C., Zezekwa, N., & Sunzuma, G. (2011). Students’ preparedness to 

integrate information and communication technology tools and resources for 

the learning of organic chemistry concepts in the district of Masvingo, 

Zimbabwe. International Journal of Education and Development using 

ICT, 7(2), pp. 27-37. 

Buabeng-Andoh, C. (2012). An Exploration of Teachers' Skills, Perceptions and 

Practices of ICT in Teaching and Learning in the Ghanaian Second-Cycle 

Schools. Contemporary educational technology, 3(1). pp 36-49 

Buabeng-Andoh, C. (2012). Factors influencing teachersâ adoption and integration 

of information and communication technology into teaching: A review of the 

literature. International Journal of Education and Development using 

ICT, 8(1). 

Buabeng-Andoh, C. (2019). Factors that influence teachers’ pedagogical use of ICT 

in secondary schools: A case of Ghana. Contemporary Educational 

Technology, 10(3), pp.272–288. 

Buda, A. (2010). Attitudes of teachers concerning the use of ICT equipment in 

education. Journal of Social Research & Policy, 1(2), p. 131. 

Bush, T. (2003). Theories of educational leadership and management. Sage. 

Bush, T., & Glover, D. (2003). School leadership: Concepts and evidence. 

Butler, D., Hallissy, M., & Hurley, J. (2018, March). The digital learning framework: 

What digital learning can look like in practice, an irish perspective. In Society 

for Information Technology & Teacher Education International 

Conference (pp. 1339-1346). Association for the Advancement of Computing 

in Education (AACE). 



  

243 

 

Cadete, L. (2017). What is a pilot study? Students 4 Best Evidence. 

https://www.students4bestevidence.net/blog/2017/07/31/pilot-studies/ 

Cakir, R. & Yildirim, S. (2013). ICT teachers’ professional growth viewed in terms 

of perceptions about teaching and competencies. Journal of Information 

Technology Education: Innovations in Practice, 12, pp. 221-237. 

Calderhead, J. (1996) Teachers’; Beliefs and knowledge. In D.C.Berliner, R,C. 

Calfee (Eds). Handbook of educational psychology newyork: Macmillian 

Library, pp. 709-725. 

Calderhead, J. (1996). Teachers: Beliefs and knowledge. In D. Berliner & R. Calfee 

(Eds.) Handbook of research on educational psychology. New York, NY: 

Macmillan, pp.709-725. 

Capano, G., & Pavan, E. (2019). Designing anticipatory policies through the use of 

ICTs. Policy and Society, 38(1), pp. 96-117. 

Cathrine Hasse (2017) Technological literacy for teachers, Oxford Review of 

Education, 43:3, pp.365-378, 

Chandio, A. R. (2020). Factors influencing intentions to use digital learning during 

COVID19 outbreak in Sindh: An Empirical Study. International Journal of 

Distance Education and E-Learning, 6(1), 83–95. 

https://doi.org/10.36261/ijdeel.v6i1.1423  

Chandio, A. R. (2021). Evaluating ICT utilization in education administration and 

management during the COVID-19 outbreak in Pakistan: An empirical 

review. 

Check, J. & Schutt, R.K. (2012). Research methods in education. Sage publications. 

Chen, A. N., Castillo, J., & Ligon, K. (2015). Information and communication 

technologies (ICT): Components, dimensions, and its correlates. Journal of 

International Technology and Information Management, 24(4), p.2. 

Ching, C. L. L. Competencies of trainee secondary school teachers in using common 

ICT tools and Office software packages and the impli-cations for successful 

integration of ICT in the Mauritian education system. FORMATION 

PROFESSION, 24, p.56. 

Chowdhury, M. (2009). The relationship between ICT integration and improvement 

in teaching as perceived by college instructors (Doctoral dissertation, Walden 

University). 

https://www.students4bestevidence.net/blog/2017/07/31/pilot-studies/
https://www.students4bestevidence.net/blog/2017/07/31/pilot-studies/
https://doi.org/10.36261/ijdeel.v6i1.1423
https://doi.org/10.36261/ijdeel.v6i1.1423
https://doi.org/10.36261/ijdeel.v6i1.1423
https://doi.org/10.36261/ijdeel.v6i1.1423


  

244 

 

Chun-Mei, C., Chien-Hua, S., Hsi-Chi, H., & Tsu-Chuan, S. (2018). Factors 

influencing teachers’ innovative teaching behaviour with information and 

communication technology (ICT): the mediator role of organisational 

innovation climate. Educational Psychology, 39(1), pp. 65-85. 

Clark, C.M. & Peterson, P.L. (1986) Teachers’ thought processes, in Wittrock, M.C. 

(ed.), Handbook of Research on Teaching, (3rd ed.) New York: Macmillan, 

pp.255-296, 

Cohen, L, Manion, L, & Morrison, K. (2018). Research methods in Education (8th 

ed.). London: Routledge. http://doi.org/10.4324/978131545  

Cohen, L., Manion, L., & Morrison, K. (2007). Research methods in education. Sixth 

edition 2 Park Square, Milton Park, Abingdon, Oxon OX14 4RN. 

Cresswell, J.W. (2014). Research Design: Qualitative, Quantitative and Mixed   

Methods Approaches (4th ed.). Thousand Oaks, CA: Sage. 

Creswell, J. W. (2008). Narrative research designs. Educational research: Planning, 

conducting and evaluating quantitative and qualitative research, 3, pp. 511-

550. 

Creswell, J. W. (2014). Research design: Qualitative, quantitative, and mixed 

methods approaches (4th ed.). SAGE Publications, Incorporated. 

Creswell, J. W., & Creswell, J. D. (2017). Research design: Qualitative, quantitative, 

and mixed methods approaches. Sage publications. 

Dalto, J. (2019). What Is a Learning Organization? Vector Solutions. 

https://www.vectorsolutions.com/resources/blogs/what-is-a-learning-

organization/ 

Damnjanovic, V., Jednak, S., & Mijatovic, I. (2015). Factors affecting the 

effectiveness and use of Moodle: students’ perception. Interactive Learning 

Environments, 23(4), pp. 496–514. 

De Decker, J., Verschueren, M., & Ávila, B. (2017). Published in 2017 by the United 

Nations Educational, Scientific and Cultural Organization, 7, place de 

Fontenoy, 75352 Paris 07 SP, France. 

Debbagh, M., & Jones, W. (2018). Examining English language teachers’ TPACK in 

oral communication skills teaching. Journal of Educational Multimedia and 

Hypermedia, 27(1), pp.12-34. 

http://doi.org/10.4324/978131545
http://doi.org/10.4324/978131545
https://www.vectorsolutions.com/resources/blogs/what-is-a-learning-organization/
https://www.vectorsolutions.com/resources/blogs/what-is-a-learning-organization/
https://www.vectorsolutions.com/resources/blogs/what-is-a-learning-organization/


  

245 

 

Depew, R. (2015). Investigating the technological pedagogical content knowledge 

(TPACK) and technology leadership capacities of k-12 public school 

pincipals (Unpublished doctoral dissertation). Brandman University. Irvine, 

CA. 

Dictionary. (2020a). Meaning of pervasive. Your Dictionary. 

https://www.yourdictionary.com/pervasive 

Dictionary. (2020b). Meaning of skill. Google. 

https://www.google.com/search?client=firefox-b-d&q=Skill+meaning 

Dictionary. (2021a). Definition of innovation. Dictionary.Com. 

https://www.dictionary.com/browse/innovation 

Dictionary. (2021b). Definition of manage. Dictionary.Com. 

https://www.dictionary.com/browse/mange  

Dictionary. (2021c). Meaning of policy. Cambridge Dictionary. 

https://dictionary.cambridge.org/dictionary/english/policy 

Dictionary. (2021d). what is the meaning of complex? Google. 

https://www.google.com/search?client=firefox-b-d&q=what+is+ 

the+meaning+ of+ complex 

Dillman D. A., Smyth J.D., & Christian L.M. (2014). Internet, Phone, mail, and 

mixed-mode surveys: The tailored design method. Hoboken, NJ: John Wiley 

& Sons, Inc. 

Dudeney, G. (2000). The Internet and the language classroom. Cambridge University 

Press 

Durkheim, E. (1982). Sociology and social sciences (1903). In: Lukes, S. (eds) The 

Rules of Sociological Method. Contemporary Social theory. Palgrave, 

London. https://doi.org/10.1007/978- 

Eickelmann, B., & Vennemann, M. (2017). Teachers ‘attitudes and beliefs regarding 

ICT in teaching and learning in European countries. European Educational 

Research Journal, 16(6), pp.733-761. 

Elabbar, A. A. (2017). National Libyan public education reform: Entire 

transformative strategies, 2020-2026. American Journal of Educational 

Research, 5(10), pp. 1044-1057. 

Elstad, E., & Christophersen, K. A. (2017). Perceptions of digital competency among 

student teachers: Contributing to the development of student teachers’ 

https://www.yourdictionary.com/pervasive
https://www.yourdictionary.com/pervasive
https://www.google.com/search?client=firefox-b-d&q=Skill+meaning
https://www.google.com/search?client=firefox-b-d&q=Skill+meaning
https://www.dictionary.com/browse/innovation
https://www.dictionary.com/browse/innovation
https://www.dictionary.com/browse/mange
https://www.dictionary.com/browse/mange
https://dictionary.cambridge.org/dictionary/english/policy
https://dictionary.cambridge.org/dictionary/english/policy
https://www.google.com/search?client=firefox-b-d&q=what+is+%20the+meaning+%20of+%20complex
https://www.google.com/search?client=firefox-b-d&q=what+is+%20the+meaning+%20of+%20complex
https://www.google.com/search?client=firefox-b-d&q=what+is+%20the+meaning+%20of+%20complex
https://doi.org/10.1007/978-
https://doi.org/10.1007/978-
https://doi.org/10.1007/978-


  

246 

 

instructional self-efficacy in technology-rich classrooms. Education 

Sciences, 7(1), p. 27. 

Encyclopedia. (2022). Knowledge Society. International Encyclopedia of the Social 

Sciences. https://www.encyclopedia.com/social-sciences/applied-and-social-

sciences-magazines/knowledge-society 

Esposito, J. L. (2004). Iterative, multiple-method questionnaire evaluation research: 

a case study. Journal of Official Statistics, 20(2), p.143. 

Etikan, I., & Bala, K. (2017). Developing questionnaire base on selection and 

designing. Biom Biostat Int J, 5(6), pp.5-7. 

Eyvind Elstad and Knut-Andreas Christophersen, (2017) Perceptions of Digital 

Competency among Student Teachers: Contributing to the Development of 

Student Teachers’ Instructional Self-Efficacy in Technology-Rich 

Classrooms Educ.Sci. 2017, 7, 27. 

Foulger, T. S., Graziano, K. J., Schmidt-Crawford, D., & Slykhuis, D. A. (2017). 

Teacher educator technology competencies. Journal of Technology and 

Teacher Education, 25(4), pp.413-448. 

Fraillon, J., Ainley, J., Schulz, W., Friedman, T., & Gebhardt, E. (2014). Preparing 

for life in a digital age: The IEA International Computer and Information 

Literacy Study international report p. 308. 

Fraser, D. (2005). Professional learning in effective schools: The seven principles of 

highly effective professional learning. Melbourne: Department of Education 

& Training. 

Freeman, A., Becker, S. A., & Cummins, M. (2017). NMC/CoSN horizon report: 

2017 K. The New Media Consortium. 

Freeman, A., Becker, S. A., & Cummins, M. (2017). NMC/CoSN horizon report: 

2017 K. The New Media Consortium. 

Gay, L. R. (1987) Educational Research: Competencies for Analysis and Application. 

3rd.edn. London: Merrill Publishing. 

Gay, L. R., Mills, G. E., & Airasian, P. W. (2009). Educational research: 

Competencies for analysis and applications. Merrill/Pearson. 

Gay, L. R., Mills, G. E., & Airasian, P. W. (2011). Educational research: 

Competencies for analysis and applications. Pearson Higher Ed. 

https://www.encyclopedia.com/social-sciences/applied-and-social-sciences-magazines/knowledge-society
https://www.encyclopedia.com/social-sciences/applied-and-social-sciences-magazines/knowledge-society


  

247 

 

Gay, L. R., Mills, G. E., & Airasian, P.W. (2012). Educational Research: 

Competencies for analysis and applications. Pearson education, Inc. 

Gerstein, J. (2015). Educators as Lead Learners. User Generated Education. 

https://usergeneratededucation.wordpress.com/2015/02/15/educators-as-

lead-learners/ 

Ghavifekr, S. & Rosdy, W.A.W. (2015). Teaching and learning with technology: 

Effectiveness of ICT integration in schools. International Journal of Research 

in Education and Science (IJRES), 1(2), pp.175-191. 

Ghavifekr, S., & Rosdy, W. A. W. (2015). Teaching and learning with technology: 

Effectiveness of ICT integration in schools. International Journal of 

Research in Education and Science, 1(2), pp.175-191. 

Ghavifekr, S., Afshari, M., & Amla, S. (2012). Management strategies for E-

Learning system as the core component of systemic change: A qualitative 

analysis. Life Science Journal, 9(3), pp.2190-2196. 

Ghavifekr, S., Kunjappan, T., Ramasamy, L., & Anthony, A. (2016). Teaching and 

Learning with ICT Tools: Issues and Challenges from Teachers' 

Perceptions. Malaysian Online Journal of Educational Technology, 4(2), 

pp.38-57. 

Ghavifekr, S., & Wan Athirah, W. R. (2015). Teaching and learning with technolog

y: Effectiveness of ICT integration in schools. International Journal of Resea

rch in Education and Science, 1(2), pp.175‐191. 

Gil-Flores, J., Rodríguez-Santero, J., & Torres-Gordillo, J. J. (2017). Factors that 

explain the use of ICT in secondary-education classrooms: The role of teacher 

characteristics and school infrastructure. Computers in Human Behavior, 68, 

pp. 441-449. 

Gil-Garcia, J. R., Pardo, T. A., & Luna-Reyes, L. F. (2018). Policy analytics: 

Definitions, components, methods, and illustrative examples. In Policy 

analytics, modelling, and informatics Springer, Cham. pp. 1-16. 

Goleman, D., Boyatzis, R., McKee, A., & Patterson, S. Primal Leadership: Realizing 

the Power of Emotional Intelligence. 

Gonzales, A. L. (2018). Exploring Technological, Pedagogical, and Content 

Knowledge (TPACK) and Self Efficacy Belief of Senior High School Biology 

Teachers in Batangas City. The Palawan Scientist, 10(1), p.1. 



  

248 

 

Gopang, I. B. (2016). Teacher education and professional development programs in 

Pakistan. The International Journal of Research in Teacher Education, 7(1), 

pp.1-14. 

Gudmundsdottir, G. B., & Hatlevik, O. E. (2018). Newly qualified teachers’ 

professional digital competence: implications for teacher 

education. European Journal of Teacher Education, 41(2), pp.214-231. 

Guerra, Patricia L. & Zane C. Wubbena. (2017). Teachers beliefs classroom practices 

cognitive dissonance in high stakes test-influebnced enviroments. issues in 

teacher education. Volume 26 number 1. Texas State University, San Marcos, 

Texas. 

Guillén-Gámez, F. D., & Mayorga-Fernández, M. J. (2020). Identification of 

variables that predict teachers’ attitudes toward ICT in higher education for 

teaching and research: A study with regression. Sustainability, 12(4), 1312. 

Guillén-Gámez, F. D., & Mayorga-Fernández, M. J. (2020). Identification of 

variables that predict teachers’ attitudes toward ICT in higher education for 

teaching and research: A study with regression. Sustainability, 12(4), p.1312. 

Gulbahar, Y., & Kalelioglu, F. (2015). Competencies for e-Instructors: How to 

qualify and guarantee sustainability. Contemporary Educational 

Technology, 6 (2), pp.140-154. 

Haider, Z., Rahim, A., & Aslam, F. (2019). Antecedents of online banking adoption 

in Pakistan: An Empirical Study. International Research Journal of Arts & 

Humanities (IRJAH), 47(47). 

Hannafin, M. J., & Land, S. M. (1997). The foundations and assumptions of 

technology-enhanced student-centered learning environments. Instructional 

science, 25(3), pp. 167-202. 

Hanushek, E. A., & Woessmann, L. (2015). The knowledge capital of nations: 

Education and the economics of growth. MIT press. 

Harr, N., Eichler, A., & Renkl, A. (2015). Integrated learning: Ways of fostering the 

applicability of teachers’ pedagogical and psychological 

knowledge. Frontiers in psychology, 6, p. 738. 

Hassan, T. U., & Sajid, A. R. (2013). ICTs in learning: Problems faced by Pakistan. 

Journal of Research and Reflections in Education, 7(1), 52-64. 



  

249 

 

Hasse, C. (2017). Technological literacy for teachers. Oxford Review of Education, 

43(3), pp.365–378. 

Hasse, C. (2017). Technological literacy for teachers. Oxford Review of 

Education, 43(3), pp. 365-378. 

Hervás Gómez, C., & Silva Carmona, M. D. C. (2016). Las TIC en el ámbito de la 

educación infantil en la provincia de Sevilla. Instructional Strategies in 

Teacher Training. 

Hine, P. (2011). ICT competency framework for teachers. Paris, France: United 

Nations Educational, Scientific and Cultural …. 

Hooker, M., Mwiyeri, E., & Verma, A. (2011). ICT competency framework for 

Teachers (ICT-CFT): Contextualization and piloting in Nigeria and 

Tanzania: synthesis report. UNESCO. 

Hossain, M. I. (2015). Teaching productive skills to the students: a secondary level 

scenario (Doctoral dissertation, BRAC University). 

Hu, L. (2007). Teachers' beliefs and attitudes towards information and 

communication technology (ICT) and related pedagogy for English for 

business purposes (EBP) in Chinese higher education (Doctoral dissertation, 

King's College London). 

Humqadam. (2021). District Profile: Mardan. Humqadam.Pk. 

http://humqadam.pk/district-profiles/mardan/  

Ilomäki, L., Paavola, S., Lakkala, M., & Kantosalo, A. (2016). Digital competence – 

An emergent boundary concept for policy and educational 

research. Education and Information Technologies, 21(3), pp.655–679. 

Imtiaz, M. A., & Maarop, N. (2014). A review of technology acceptance studies in 

the field of education. Jurnal Teknologi, 69(2), pp. 27-32. 

International Journal of Academic Research in Business and Social Sciences. 

February 2014, Vol. 4, No. 2 ISSN: 2222-6990 DOI:  10.6007/IJARBSS/v4-

i2/668     URL:  http://dx.doi.org/10.6007/IJARBSS/v4-i2/668. 

International Standards for Teacher Education ISTE, (2014). www.org.iste  

Islahi, F. (2019). Exploring teacher attitude towards information technology with a 

gender perspective. Contemporary educational technology, 10(1), 37-54. 

http://humqadam.pk/district-profiles/mardan/
http://humqadam.pk/district-profiles/mardan/
http://dx.doi.org/10.6007/IJARBSS/v4-i2/668
http://dx.doi.org/10.6007/IJARBSS/v4-i2/668
http://dx.doi.org/10.6007/IJARBSS/v4-i2/668
http://www.org.iste/


  

250 

 

Jamieson-Proctor, R., Albion, P., Finger, G., Cavanagh, R., Fitzgerald, R., Bond, T., 

& Grimbeek, P. (2012). Development of the TTF TPACK Survey 

Instrument. Australian Educational Computing, 27(3), pp.26-35. 

Jang, I. C. (2020). Teachers’ beliefs and practices of ICT use in Secondary schools 

in Addis Ababa, Ethiopia (Doctoral dissertation, University of East Anglia). 

Japhet, E. L. & Usman A. T. (2018). Factors that influence teachers’ adoption and 

integration of ICT in teaching/learning process. Educational Media 

International, 55(1), pp. 79-105. 

Jasper, F. (2010). Applied dimensionality and test structure assessment with the 

START-M mathematics test. The International Journal of Educational and 

Psychological Assessment. 

Javed, M., Ahmad, S. M., & Iqbal, M. (2016). Causes of Education Quality 

Deterioration in Secondary Education in Khyber Pakhtunkhwa, 

Pakistan. PUTAJ-Humanities and Social Sciences, 23(2), pp.223-238. 

JGDB. (2020). Self-management skills: define, 3 keys and why it`s important? Just 

Great Data Base. https://jgdb.com/business/management/management-

skills/self-management-skills-define-3-keys-and-why-it-s-important. 

Jogezai, N. A., Ismail, S. A. M. M., & Baloch, F. A. (2018). Secondary school 

teachers’ concerns about ICT integration: perspectives from a developing part 

of the globe. EURASIA Journal of Mathematics, Science and Technology 

Education, 14(12), em1620. 

Johnson, A. M., Jacovina, M. E., Russell, D. E. and Soto, C. M. (2016) Challenges 

and solutions when using technologies in the classroom. In: crossley, S.A and 

Mcnamra, D. S. (Eds), Adaptive educational technologies for literacy 

instruction. Taylor & fransic, New York, 13-29. 

Johnson, L., Becker, S. A., Estrada, V., & Freeman, A. (2014). NMC horizon report: 

2014 K. The New Media Consortium. 

Johnson, L., Becker, S. A., Estrada, V., & Freeman, A. (2014). NMC horizon report: 

2014 K. The New Media Consortium. pp. 1-52. 

Johnston, E. W. (2015). Conceptualizing policy informatics. In E. W. Johnston (Ed.), 

Governance in the information era: Theory and practice of policy informatics 

New York, NY: Routledge. pp. 3–22.  

https://jgdb.com/business/management/management-skills/self-management-skills-define-3-keys-and-why-it-s-important
https://jgdb.com/business/management/management-skills/self-management-skills-define-3-keys-and-why-it-s-important
https://jgdb.com/business/management/management-skills/self-management-skills-define-3-keys-and-why-it-s-important


  

251 

 

Johnston, E. W. (Ed.). (2015). Governance in the information era: Theory and 

practice of policy informatics. Routledge. 

Journal of Research in Instructional, 1(2), 81–94. https://doi.org/10.30862/jri.v1i2.15  

Jovancic, N. (2019). 5 Data Collection Methods for Obtaining Quantitative and 

Qualitative Data. Lead Quizzes. https://www.leadquizzes.com/blog/data-

collection-methods/ 

Jovancic, N. (2020). Data collection methods for obtaining quantitative and 

qualitative data. Retrieved March, 18, 2020. 

Kabir, S. M. S. (2016). Basic guidelines for research. An introductory approach for 

all disciplines, 4(2), pp.168-180. 

Kampschulte, L., & Eilert, K. (2016). ICT Tools in School–a Practical 

Guide. Germany: IPN Leibniz Institute for Science and Mathematics 

Education, University of Kiel. 

kapur, D. r. (2021). undrestanding the significancevof secondary education in India. 

https://www.researchgate.net/publication/356579309_Understanding_the_Si

gnificance_of_Secondary_Education_in_India. 

Karadeniz, Ş., & Vatanartıran, S. (2013). Adaptation of a TPACK survey to Turkish 

for secondary school teachers. Journal of Human Sciences, 10(2), pp. 34-47. 

Kareem, J. & D’souza, G. (2012). ICT usage in secondary schools: Indian Streams 

Research Journal, 2(1), pp.1-4. 

Kariuki, M. W. (2012). Factors influencing the integration of ICT in teaching and 

learning in secondary schools: a case of Kikuyu constituency, 

Kenya (Doctoral dissertation, University of Nairobi). 

Karuppiah, S. J., Martin, N., & Fatima Mary, M. (2019). L3 through ICT CFT 

Version 3: Emphasis on Teacher Professional Learning. 

Kaur, M. (2019). Role of teachers' attitude and beliefs regarding use of ICT in Indian 

classrooms. Bioscience Biotechnology Research Communications, 121, pp. 

698-705. 

Kaur, M., & Singh, B. (2018, October). Teachers' attitude and beliefs towards Use of 

ICT in Teaching and Learning: Perspectives from India. In Proceedings of the 

Sixth International Conference on Technological Ecosystems for Enhancing 

Multiculturality, pp. 592-596. 

Kaźmierczak, D. (2017). Skills and capabilities in the knowledge society. 

https://doi.org/10.30862/jri.v1i2.15
https://www.leadquizzes.com/blog/data-collection-methods/
https://www.leadquizzes.com/blog/data-collection-methods/
https://www.leadquizzes.com/blog/data-collection-methods/


  

252 

 

Kelley, R. E. (1999). How to be a star at work: Nine breakthrough strategies you 

need to succeed. Crown Business. 

Kelly, M. G., & McAnear, A. (2002). National Educational Technology Standards 

for Teachers: Preparing Teachers To Use Technology. International Society 

for Technology in Education (ISTE), 480 Charnelton St., Eugene, pp.97401-

2626. 

Khan, M. S. H., & Markauskaite, L. (2017). Approaches to ICT-enhanced teaching 

in technical and vocational education: a phenomenographic perspective. 

Higher Education, 73(5), pp. 691-707. 

Khan, M. S. H., Hasan, M., & Clement, C. K. (2012). Barriers to the introduction of 

ICT into education in developing countries: The example of 

Bangladesh. International Journal of instruction, 5(2). 

Khan, M. S. H., Hasan, M., & Clement, C. K. (2012). Barriers to the introduction of 

ICT into education in developing countries: The example of 

Bangladesh. International Journal of instruction, 5(2). 

Khurshid, K., Shah, A. F., & Reid, N. (2016). Information and Communication 

Technology in Learning Physics at Secondary School Level in 

Pakistan. Bulletin of Education and Research, 38(2), pp. 135-151. 

Kirikçilar, R. G., & Yildiz, A. (2018). Technological pedagogical content knowledge 

(Tpack) craft: Utilization of the TPACK when designing the geogebra 

activities. Acta Didactica Napocensia, 11(1), pp. 101-116. 

doi:10.24193/adn.11.1.8  

Kirkpatrick, D. L., & Kirkpatrick, J. D. (1998). Evaluating training programs: the 

four levels. Berrett. 

Kirkscey, R. (2012). Secondary school instructors' perspectives on the integration of 

information and communication technologies (ICT) with course 

content. American Secondary Education, pp.17-33. 

Koehler, M. J., & Mishra, P. (2014). Introducing tpck. In Handbook of technological 

pedagogical content knowledge (TPCK) for educators. pp. 13-40. 

Koehler, M. J., Mishra, P., Bouck, E. C., DeSchryver, M., Kereluik, K., Shin, T. S., 

& Wolf, L. G. (2011). Deep-play: Developing TPACK for 21st century 

teachers. Int. J. Learn. Technol., 6(2), pp.146-163. 



  

253 

 

Koehler, M.J., & Mishra, P. (2005). What happens when teachers design educational 

technology? The development of technological pedagogical content 

knowledge. J Educat Comput Res 32(2), pp.131-152 

Kreijns, K., Vermeulen, M., Kirschner, P. A., Buuren, H. V., & Acker, F. V. (2013). 

Adopting the Integrative Model of Behaviour Prediction to explain teachers’ 

willingness to use ICT: a perspective for research on teachers’ ICT usage in 

pedagogical practices. Technology, Pedagogy and Education, 22(1), pp.55-

71. 

Kretschmann, R. (2015). Physical Education Teachers' Subjective Theories about 

Integrating Information and Communication Technology (ICT) into Physical 

Education. Turkish Online Journal of Educational Technology-

TOJET, 14(1), pp. 68-96. 

Krishnan, K. S. T., & Hussin, H. (2017). E-Learning Readiness on Bumiputera 

SME’s Intention for Adoption of Online Entrepreneurship Training in 

Malaysia. Management, 7(1), pp.35–39. 

Kumar, A., & Raj, A. N. O. J. (2014). ICT: Its Significance in Teaching and Learning 

Process. 

Kunjlata Lai, 2018. The Need for Guidence and Counselling in Education. Inf. J. Rec. 

Innov. Acad. Res., 2(3), pp. 30-35 

Lavigne, A. L. (2014). Beginning teachers who stay: Beliefs about students. Teaching 

and Teacher Education, 39, pp.31–43. 

Lawrence, J. E. (2015). Examining the factors that influence ICT adoption in SMEs: 

a research preliminary findings. International Journal of Technology 

Diffusion (IJTD), 6(4), pp.40-57. 

Li, S. H. Y. (2015). Conception of Teachers' Beliefs about Teaching with ICT and 

the Status in Nanjing. In 2015 International Conference of Educational 

Innovation through Technology (EITT) pp. 204-209. 

Library study skill support (2020) what is digital literacy. Google. 

https://www.uwe.ac.uk/study/study-support/study-skills/library-study-skills-

support 

Lim, C. P. & Tay, L.Y. (2003). Information and communication technologies (ICT) 

in an elementary school: Engagement in higher order thinking. Journal of 

Educational Multimedia and Hypermedia, 12(4), 425-451. 

https://www.uwe.ac.uk/study/study-support/study-skills/library-study-skills-support
https://www.uwe.ac.uk/study/study-support/study-skills/library-study-skills-support


  

254 

 

Liu, H., Lin, C. H., & Zhang, D. (2017). Pedagogical beliefs and attitudes toward 

information and communication technology: a survey of teachers of English 

as a foreign language in China. Computer Assisted Language 

Learning, 30(8), pp. 745-765. 

Liu, S., & Phelps, G. (2020). Does teacher learning last? Understanding how much 

teachers retain their knowledge after professional development. Journal of 

Teacher Education, 71(5), pp.537-550. 

Luft JA and Hewson PW. 2014. Research on Teacher Professional Development 

Programs in Science. In Lederman NG and Abell SK (Eds), Handbook of 

Research on Science Education, New York, pp. 889-909. 

Mahdum, Hadriana, & Safriyanti, M. (2019). Exploring teacher perceptions and 

motivations to ICT use in learning activities in Indonesia. Journal of 

Information Technology Education: Research, 18, pp.293-317. 

https://doi.org/10.28945/4366  

Mahmood, A., & Bokhari, N. H. (2012). Use of Information And Communication 

Technology: Gender Differences Among Students At Tertiary Level. Journal 

of Educational & Instructional Studies in the World, 2(4). 

Majeed, Z.S., & Othman, N. (2012). Using English language to teach ICT courses in 

selected Malaysian secondary schools. International Journal of Academic 

Research in Business and Social Sciences, May 2012, 2(5). 

Manas Ranjan Panigrahi (2016) CHAPTER-1Trends and Challenges in ICT 

Intergrated Teacher Education in Commonwealth Asia Printed and published 

on behalf of Director, CEMCA by Mr. R. Thyagarajan, Head (Administration 

and Finance), CEMCA, 7/8 Sarv Priya Vihar, New Delhi - 110016, India. 

ISBN: 978-81-88770-30-4 

Marangunić, N., & Granić, A. (2015). Technology acceptance model: A literature 

review from 1986 to 2013. Universal Access in the Information Society, 

14(1), pp. 81–95. 

Marcial, D. E., & Rama, P. A. (2015). ICT competency level of teacher education 

professionals in the Central Visayas Region, Philippines. Asia Pacific journal 

of multidisciplinary research, 3(5), pp.28-38. 

https://doi.org/10.28945/4366
https://doi.org/10.28945/4366
https://doi.org/10.28945/4366
https://doi.org/10.28945/4366


  

255 

 

Majid, I. (2020). ICT in Assessment: A Backbone for Teaching and Learning 

Process. United International Journal for Research & Technology, 1(3), 

pp.38-40. 

Marina (2015). Information and Communication Technology (ICT) and Its Role in 

Educational Assessment. Englisia, 3(1), 23-37. Retrieved from 

https://www.doi.org/10.22373/ej.v3i1.664. 

McCombes, S. (2019). How to Create a Research Design. 

http://www.Scribbr.com/research-process/research-design 

McGraw, A., & Davis, R. (2017). Mentoring for pre-service teachers and the use of 

inquiry-oriented feedback. International Journal of Mentoring and Coaching 

in Education, 6(1), pp. 50-63. 

Mehrabi, S., Babri, H., Frohar, M., Khabazuan, B., & Salili, S. (2013). Investigating 

the relationship between organizational psychological capital and meaning in 

the employees’ work (Shahid Beheshti University as a case 

study). International Journal of Human Resource Studies, 3(2), pp. 42-50. 

Mills, G. E., & Gay, L. R. (2019). Educational research: Competencies for analysis 

and applications. Pearson. One Lake Street, Upper Saddle River, New Jersey 

07458. 

Mishra, P., & Koehler, M. J. (2006). Technological pedagogical content knowledge: 

A framework for teacher knowledge. Teachers college record, 108(6), 

pp.1017-1054. 

Mohammadi, H. (2015). Investigating users’ perspectives on e-learning: An 

integration of TAM and IS success model. Computers in Human Behavior, 

45, 359–374. 

Mohebi, L., & Helder, M. (2019). A quantitative approach to assess the perceptions 

of pre-service teachers and their instructors about TPACK capabilities of pre-

service teachers: An explanatory study among selected United Arab Emirates 

(UAE) universities. Available at SSRN 3421436. 

Moltó Egea, O. (2014). Neoliberalism, education and the integration of ICT in 

schools. A critical reading. Technology, Pedagogy and Education, 23(2), 

pp.267-283. 

Montrieux, H., Vanderlinde, R., Schellens, T., & De Marez, L. (2015). Teaching and 

learning with mobile technology: A qualitative explorative study about the 

https://www.doi.org/10.22373/ej.v3i1.664
http://www.scribbr.com/research-process/research-design
http://www.scribbr.com/research-process/research-design


  

256 

 

introduction of Table t devices in secondary education. PloS one, 10(12), 

e0144008. 

Munir, S. S., & Khan, A. P. D. I. (2015). Practices and integration of ICT at private 

higher secondary level in Pakistan. International Journal on New Trends in 

Education & their Implications (IJONTE), 6(2). 

Mynbayeva, A., Sadvakassova, Z., & Akshalova, B. (2018). Pedagogy of the twenty-

first century: Innovative teaching methods. New Pedagogical Challenges in 

the 21st Century. Contributions of Research in Education. 

Naicker, V. (2011). Educators’ theories and beliefs and the use of computers in 

secondary schools. Educational Research and Reviews, 6(10), pp.688-694, 

Nair, P. (2017). A Study on Identifying Teaching Competencies and Factors 

Affecting Teaching Competencies with Special Reference to MBA Institutes 

in Gujarat. 

Nardi, P.M. (2018). Doing survey research: A guide to quantitative methods. 

Routledge. 

Ndibalema, P. (2014). Teachers’ attitudes towards the use of information 

communication technology (ICT) as a pedagogical tool in secondary schools 

in Tanzania: The Case of Kondoa District. 

Ngeze, L. V. (2017). ICT integration in teaching and learning in secondary schools 

in Tanzania: Readiness and way forward. 

Nicu, A. (2017). The Importance of Mastering Pedagogy Knowledge in Initial 

Teacher Training. Eur. Proc. Soc. Behav. Sci, 23, pp.772-780. 

Ningsih, S., Kuntarto, E., & Kurniawan, A. R. (2020). TEACHERS’PROBLEMS IN 

USING INFORMATION AND COMMUNICATION TECHNOLOGY 

(ICT) AND ITS IMPLICATIONS IN ELEMENTARY SCHOOLS. Jurnal 

PAJAR (Pendidikan dan Pengajaran), 4(3), pp. 518-524. 

Nistor, N. (2014). When technology acceptance models won't work: Non-significant 

intention-behavior effects. Computers in Human Behavior, 34(Supplement 

C), pp. 299–300. https://doi.org/10.1016/j.chb.2014.02.052. 

Okekeis, C., van Wyk, M., & Phasha, N. (2014). Schooling, society and inclusive 

education. 

Olmanson, J., Liu, X., Wang, N., & Heselton, C. (2018). Techniques and methods 

change; methodology remains the same: Web technology use as cosmetic 

https://doi.org/10.1016/j.chb.2014.02.052
https://doi.org/10.1016/j.chb.2014.02.052
https://doi.org/10.1016/j.chb.2014.02.052


  

257 

 

change in CFL classrooms. Chinese Language Teaching Methodology and 

Technology, 1(4), p.78. 

Onyema, O. G., & Daniil, P. (2017). Educating the 21st century learners: are 

educators using appropriate learning models for honing skills in the mobile 

age?. Journal of Entrepreneurship Education, 20(2), pp.1-15. 

Owens, M. (2014). Using social media in the classroom: Why there’s a lot to like. 

Retrieved from http://www.facultyfocus.com/articles/teaching-with-

technology-articles/using-social-media-classroom/  

Ozdamli, F. (2017). Attitudes and opinions of special education candidate teachers 

regarding digital technology.World Journal on Educational Technology: 

Current Issues. 

Palagolla, W. W. N. C. K., & Wickramarachchi, A. P. R. (2019). Effective integration 

of ICT to facilitate the secondary education in Sri Lanka. arXiv preprint 

arXiv:1901.00181. 

Palak, D., & Walls, R. T. (2009). Teachers’ beliefs and technology practices: A 

mixed-methods approach. Journal of Research on technology in 

Education, 41(4), pp.417-441. 

Pall, A. S., & Batra, R. (2016). Adoption of ICT in instructional setup of Indian 

school education sector. GianJyoti Journal, 6(2), pp.76-87. 

Palvia, P., Baqir, N., & Nemati, H. (2015). ICT policies in developing countries: an 

evaluation with the extended design‐actuality gaps framework. The 

Electronic Journal of Information Systems in Developing Countries, 71(1), 

pp. 1-34. 

Panigrahi, M. R. (2016). Resource Book on ICT Integrated Teacher Education. 

Panigrahi, M. R. (2016). Resource Book on ICT Integrated Teacher Education. 

Commonwealth Education Media Centre for Asia (CEMCA). 

Papadakis, S. (2018) ‘Evaluating pre-service teachers’ acceptance of mobile devices 

with regards to their age and gender: a case study in Greece’, Int. J. Mobile 

Learning and Organisation, Vol. X, No. Y, pp. xxx–xxx. Biographical. 

Patahuddin, S. M., Lowrie, T., & Dalgarno, B. (2016). Analysing mathematics 

teachers’ TPACK through observation of practice. The Asia-Pacific 

Education Researcher, 25(5-6), p.863872. doi:10.1007/s40299-016-0305-2 

http://www.facultyfocus.com/articles/teaching-with-technology-articles/using-social-media-classroom/
http://www.facultyfocus.com/articles/teaching-with-technology-articles/using-social-media-classroom/
http://www.facultyfocus.com/articles/teaching-with-technology-articles/using-social-media-classroom/


  

258 

 

Paudel, P. (2020). Teachers’ Skill and Motivation in Using Information and 

Communication Technology. Prithvi Journal of Research and Innovation, 2, 

pp.20-35. 

Payal and Vinod Kumar Kanvaria (2018), learning with ICT: Use & Barriers from 

teachers’ perceptions International Journal of Recent Scientific Research Vol. 

9, Issue, 1(J), pp. 23545-23548. 

PBS. (2017). Final Results (Census-2017). Pakistan Bureau of Statistics. 

https://www.pbs.gov.pk/content/final-results-census-2017 

Persaud, C. (2019). Pedagogy: What educators need to know. Uploaded March 1, 

2019. 

Peterson, Derek, "Teacher Attitudes towards Integrating Technology in Literacy 

Instruction" (2017).Education and Human Development Master's Theses. 

742. http://digitalcommons.brockport.edu/ehd_theses/742  

Philomina, M. J., & Amutha, S. (2016). Information and communication technology 

awareness among teacher educators. International Journal of Information 

and Education Technology, 6(8), p.603. 

Philomina, M. J., & Amutha, S. (2016). Information and communication technology 

awareness among teacher educators. International Journal of Information 

and Education Technology, 6(8), p.603. 

Pine-Thomas, J.A. (2017). Educators’ technology integration barriers and students’ 

technology preparedness as 21st century professionals. Doctoral dissertation. 

Walden University, Minneapolis.   

Ppe, M. (2018). Peircean faith: Perception, trust and relgious belief in the conduct of 

life. Indian university press. 

Pribeanu, C., Balog, A., & Iordache, D. D. (2017). Measuring the perceived quality 

of an ARbased learning application: a multidimensional model. Interactive 

Learning Environments, 25(4), pp.482–495. 

Prospery Mwila St Augustine (2018), Assessing the attitudes of secondary school 

teachers towards the integration of ICT in the teaching process in Kilimanjaro, 

Tanzania (IJEDCIT) Vol. 14, Issue 3, pp. 223-238 

Ratheeswari, K. (2018). Information communication technology in education. 

Journal of Applied and Advanced Research, 3(S1), pp. 45-47. 

https://www.pbs.gov.pk/content/final-results-census-2017
https://www.pbs.gov.pk/content/final-results-census-2017
http://digitalcommons.brockport.edu/ehd_theses/742
http://digitalcommons.brockport.edu/ehd_theses/742
http://digitalcommons.brockport.edu/ehd_theses/742


  

259 

 

Ratheeswari, K. (2018). Recent trend of teaching methods in education" organised 

by Sri Sai Bharath College of Education Dindigul-624710. India Journal of 

Applied and Advanced Research, 3, pp.45-47. 

Ravikumar M. 2013. “Pre-Service Elementary Teachers’ Self-Efficacy Beliefs About 

Science Using Critical Incident Technique: A Case Study Approach”. 

Electronic Theses and Dissertations. P.2680. stars.library.ucf.edu. 

Rayan, G. (2018). Introduction to positivism, Interpretivism and Critical theory. 

Nurse Researcher 25(4) pp. 41-49. 

Razzak, N. A. (2014). In-service teachers’ attitudes towards technology integration 

in the Bahraini classroom. World Journal on Educational Technology: 

Current Issues, 6(1), pp. 60-74. 

Richardson, V. (1996). The role of attitudes and beliefs in learning to 

teach. Handbook of research on teacher education, 2(102-119), 273-290. 

Richmond, G., Bartell, T. G., Floden, R. E., & Jones, N. D. (2020). How research 

sheds light on the pivotal role of mentors in teacher preparation. Journal of 

Teacher Education, 71(1), pp.6-8. 

Rogers, P. L. (1999). Barriers to adopting emerging technologies in education 

(Information analysis). Richmond, VA: Virginia Commonwealth University. 

ERIC Document, (429), p. 556. 

Ronfeldt, M., Brockman, S. L., & Campbell, S. L. (2018). Does cooperating teachers’ 

instructional effectiveness improve preservice teachers’ future performance? 

Educational Researcher, 47(7), pp.405-418. 

Sahito, Z., & Vaisanen, P. (2017). Effect of ICT Skills on the Job Satisfaction of 

Teacher Educators: Evidence from the Universities of the Sindh Province of 

Pakistan. International journal of higher education, 6(4), pp. 122-136. 

Saravanakumar, A. R. (2018). Role of ICT on Enhancing Quality of Education. 

International Journal of Innovative Science and Research Technology, 3(12), 

pp. 2456-2165. 

Saravanakumar, A. R. (2018). Role of ICT on enhancing quality of 

education. International Journal of Innovative Science and Research 

Technology, 3(12), pp.717-719. 

Sareen, S. (2019). Attitude of school teachers towards ICT in relation to their 

perceived self-efficacy in ICT. Sxcejournal.com.pp.1-9. 



  

260 

 

Saunders, M. N. K., Lewis, P., & Thornhill, A. (2016). Research methods for 

business students. Harlow: pearson Education Limited. 

Scherer, R., & Teo, T. (2019). Unpacking teachers' intentions to integrate technology: 

A meta-analysis. Educational Research Review, 27, pp. 90 –109. 

Scherer, R., Siddiq, F., & Teo, T. (2015). Becoming more specific: Measuring and 

modeling teachers' perceived usefulness of ICT in the context of teaching and 

learning. Computers & Education, 88, pp.202-214. 

Scherer, R., Siddiq, F., & Tondeur, J. (2020). All the same or different? Revisiting 

measures of teachers' technology acceptance. Computers & Education, 143, 

p.103656. 

Scherer, R., Tondeur, J., Siddiq, F., & Baran, E. (2018). The importance of attitudes 

toward technology for pre-service teachers' technological, pedagogical, and 

content knowledge: Comparing structural equation modeling 

approaches. Computers in Human Behavior, 80, pp.67-80. 

Scherer, R., Tondeur, J., Siddiq, F., &Baran,E.(2018). Theimportance of attitudes 

toward technology for pre-service teachers' technological, 

pedagogical,andcontent knowledge: Comparing structural equation modeling 

approaches. Computers in Human Behavior, 80 ,pp. 67 –80. 

Schwartz, D. (2018). Examining technology integration practices and beliefs of 

grades 1-3 teachers: A case study (Doctoral dissertation, University of 

Minnesota). 

Schoepp, K. (2005). Barriers to technology integration in a technology-rich 

environment. Learning and teaching in higher education: Gulf perspective, 

2(1), 1-24.  

Sergiovanni, T. J. (1999). Educational governance and administration. Allyn & 

Bacon. 

Sergiovanni, T. J. (1999). Educational governance and administration. Allyn & 

Bacon. 

Shulman, L. S. (1986). Those who understand: Knowledge growth in 

teaching. Educational researcher, 15(2), pp. 4-14. 

Sipila, K. (2014). Educational use of information and communications technology: 

teachers’ perspective. Technology, Pedagogy and Education, 23(2), pp.225-

241. 



  

261 

 

Smale-Jacobse, A. E., Meijer, A., Helms-Lorenz, M., & Maulana, R. (2019). 

Differentiated instruction in secondary education: A systematic review of 

research evidence. Frontiers in psychology, p.2366. 

Smeets, E., van GENNIP, H., & van Rens, C. (2009). Teaching styles of teacher 

educators and their use of ICT. İnönü Üniversitesi Eğitim Fakültesi 

Dergisi, 10(3). 

Soni, S. & Dubey, S. (2018). Towards systematic literature review of E-learning. 

International Journal of Scientific Research in Computer Science, 

Engineering and Information, 3(3), 1389–1396. 

Soni, S., & Dubey, S. (2018). Towards systematic literature review of E-learning. 

International Journal of Scientific Research in Computer Science, 

Engineering and Information, 3(3), pp. 1389–1396. 

Steunenberg, B. (2022). How do we understand policy? Coursera. 

https://www.coursera.org/lecture/eu-making-europe-work/how-do-we-

understand-policy-0MZIN 

Takwale, R. et al. (2014). Life Long Learning for Development with ‘anyone, 

anytime, anywhere’ access to ‘quality of education for all’ with tech-MODE. 

E-learning in Teacher Education: Experiences and Emerging Issues, 

Department of Education (CIE), University of Delhi, Delhi, pp. 79–91. 

Tallvid, M. (2016). Understanding teachers’ reluctance to the pedagogical use of ICT 

in the 1: 1 classroom. Education and Information Technologies, 21(3), 

pp.503-519. 

Tao Wang (2019) Competence for Students’ Future: Curriculum Change and Policy 

Redesign in ChinaInstitute of Curriculum and Instruction & Institute of Belt 

and Road and Global Development, East China Normal UniversityECNU 

Review of Education 2019, Vol. 2(2) pp.234–245. 

Tara Fenwick and Richard Edwards (2016). Exploring the impact of digital 

technologies on professional responsibilities and education European 

Educational Research Journal 2016, Vol. 15(1), pp. 117 –131. 

Tibyehabwa RR, Fulment AK, Sangiwa GC, and Bali BL. 2017. International Journal 

of Advanced Research and Publications, 1(4), pp.131-136. 

Tondeur, J., Van Braak, J., Ertmer, P. A., & Ottenbreit-Leftwich, A. (2017). 

Understanding the relationship between teachers’ pedagogical beliefs and 

https://www.coursera.org/lecture/eu-making-europe-work/how-do-we-understand-policy-0MZIN
https://www.coursera.org/lecture/eu-making-europe-work/how-do-we-understand-policy-0MZIN
https://www.coursera.org/lecture/eu-making-europe-work/how-do-we-understand-policy-0MZIN


  

262 

 

technology use in education: a systematic review of qualitative 

evidence. Educational technology research and development, 65(3), pp.555-

575. 

Tondeur, J., Van Braak, J., Sang, G., Voogt, J., Fisser, P., & Ottenbreit-Leftwich, A. 

(2012). Preparing pre-service teachers to integrate technology in education: 

A synthesis of qualitative evidence. Computers & Education, 59(1), pp.134-

144. 

Trust, T., Krutka, D. G., & Carpenter, J. P. (2016). “Together we are better”: 

Professional learning networks for teachers. Computers & education, 102, 

pp.15-34. 

Türel, Y. K., & Johnson, T. E. (2012). Teachers' belief and use of interactive 

whiteboards for teaching and learning. Journal of Educational Technology & 

Society, 15(1), pp.381-394. 

UAC. (2021). Types of ICT tools in Education. Uni Assignment Centre. 

https://www.uniassignment.com/essay-samples/education/types-of-ict-tools-

education-essay.php?vref=1 

Unesco, I. C. T. (2011). Competency framework for teachers. Paris: United Nations 

Educational, Scientific and Cultural Organization. 

Unesco, I. C. T. (2011). Competency framework for teachers. Paris: United Nations 

Educational, Scientific and Cultural Organization. 

United Nations Educational, S. and C. O. (2011). UNESCO ICT competency 

framework for teachers. Author. 

Valamis. (2022). What is Collaborative Learning? Valamis.Com. 

https://www.valamis.com/hub/collaborative-learning 

Vander Schee, B. A. (2009). Crowdsourcing: why the power of the crowd is driving 

the future of business. Journal of Consumer Marketing. 

Vangrieken, K., Meredith, C., Packer, T., & Kyndt, E. (2017). Teacher communities 

as a context for professional development: A systematic review. Teaching 

and teacher education, 61, pp.47-59. 

Wachira, P., & Keengwe, J. (2011). Technology integration barriers: Urban school 

mathematics teachers’ perspectives. Journal of science education and 

technology, 20(1), pp.17-25. 

https://www.uniassignment.com/essay-samples/education/types-of-ict-tools-education-essay.php?vref=1
https://www.uniassignment.com/essay-samples/education/types-of-ict-tools-education-essay.php?vref=1
https://www.uniassignment.com/essay-samples/education/types-of-ict-tools-education-essay.php?vref=1
https://www.valamis.com/hub/collaborative-learning
https://www.valamis.com/hub/collaborative-learning


  

263 

 

Wale, M. (2018). Teachers Are Role Models. Teach Powered by 2 U. 

https://teach.com/what/teachers-are-role-models/ 

Wang, T. (2019). Competence for students’ future: Curriculum change and policy 

redesign in China. ECNU Review of Education, 2(2), pp.234-245. 

Watkins, K. and Marsick, V. (1992) ‘Building the learning organization: a new role 

for human resource developers’, Studies in Continuing Education 14(2), 

pp,115-29. 

Wei, L. M., Piaw, C. Y., Kannan, S., & Moulod, S. A. (2016). Relationship between 

teacher ICT competency and teacher acceptance and use of School 

Management System (SMS). Malaysian Online Journal of Educational 

Technology, 4(4), pp. 36-52. 

Wentworth, D. K., & Middleton, J. H. (2014). Technology use and academic 

performance. Computers & Education, 78, pp. 306-311. 

Wiersma, W. (1985). Research methods in education: An introduction (No. LB 1028. 

W53 1985). 

Yang, K. T., & Wang, T. H. (2012). Interactive whiteboard: Effective interactive 

teaching strategy designs for biology teaching. E-Learning-Engineering, on-

job training and interactive teaching, pp.139-156. 

Yieng, W. A., & Daud, K. (2018). ICT Competencies among School Teachers: A 

Review of Literature. Journal of Education and Learning (EduLearn), 12(3), 

pp. 376-381. 

Yüksel, G., & Kavanoz, S. (2011). In search of pre-service EFL certificate teachers’ 

attitudes towards technology. Procedia Computer Science, 3, pp. 666-671. 

Zhang, J., Chen, Z., Ma, J., & Liu, Z. (2021). Investigating the Influencing Factors 

of Teachers’ Information and Communications Technology-Integrated 

Teaching Behaviors toward “Learner-Centered” Reform Using Structural 

Equation Modeling. Sustainability, 13(22), p. 12614. 

Zlotnikova, I., Bada, J., & Kalegele, K. (2016). Classroom ICT integration in 

Tanzania: Opportunities and challenges from the perspectives of TPACK and 

SAMR models Patrick Kihoza Nelson Mandela African Institution of Science 

and Technology, Tanzania. International Journal of Education and 

Development using Information and Communication Technology, 12(1), 

pp.107-128. 

https://teach.com/what/teachers-are-role-models/
https://teach.com/what/teachers-are-role-models/


  

xvii 

 

APPENDICES 

Appendix - A 

Questionnaire for Secondary School Teachers’ (SST) 

Dear respondent! I am a PhD level research scholar in education discipline at NUML. 

I need your cooperation in filling this Questionnaire. The information will be kept 

confidential and be used for re-search purposes only. 

In Order to evaluate Secondary school teachers’ beliefs and instructional competence 

in using information and communication technology (ICT) in District Mardan. Your 

views are needed on this questionnaire. I will be thankful to you. 

Note: (In present study ICT resources include computer lab facility, presence of 

computers, access to internet, mobile phone, computer teacher, uninterrupted power 

supply (UPS) and Computer Lab Assistant etc.) 

                                                                                     

PhD Scholar 

                               Demographic variable: Please Tick (√) in a relevant box.  

Gender: 
 

School Status: 
 

Age: 
 

Job Experience 

(Years): 

 

 

Subject matter: 

 

 

 

 

Qualification:  

 

Area Status:                        

 

 

 

Female Male 

Private Public  

         25  25 - 30 

  

30 - 35  35 - 40        40 

        5       5 - 10   10 - 15   15 - 20                20 

 English Urdu   Maths  Islamic Std  G. Science 

 Pak. Std  Botany  Physics   Chemistry  

Graduate   Master   M.Phil  Ph.D   Other  

Rural Urban 
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Please, read each statement carefully and mark the points you agree on the given scale 

with (√). 

Sr. # Statement 

  

Indicate the extent to which you integrate 

technology. 

Never Rarely Frequently I have 

no idea 

Always 

TLAPA2 Students’ use of ICTs can support 

student-centered learning. 

     

TLAPA3 ICTs has limited capacity to 

provide benefits in the classroom. 
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Indicate the extent to which you integrate 

technology. 

Never Rarely Frequentl

y 

I have 

no idea 

Always 

TL

AC

A1 

Do you use ICT during teaching of your 

subject? 

     

TL

AC

A2 

Do you use educational software related 

to your subject matter? 

     

TL

AC

A3 

Do you use ICT applications to evaluate 

student achievement? 

     

TL

AP

1 

Do you use ICT resources in your 

Teaching? 

     

TL

AP

2 

Do you share your experience of ICT 

use with other teachers? 

     

TL

AP

3 

Do you design lesson plan by 

incorporating ICT? 

     

TL

AIC

T1 

Do you use any software for teaching?      

TL

AIC

T2 

Do you use an email address?      

TL

AIC

T3 

Do you use a computer to maintain 

record of students? 

     

TL

AO

A1 

Do you use of a computer lab for 

teaching purposes? 

     

TL

AO

A2 

Do you use ICT in the classroom for 

individual learning of students? 

     

TL

AO

A3 

Do you use ICT in the classroom for 

small group activities? 

     

TL

AT

PL1 

Do you use ICT to enhance your 

students’ performances? 

     

TL

AT

PL2 

Do you use ICT to learn about your 

subject matter? 

      

TL

AT

P3 

Do you teach some courses online?       



  

xx 

 

KD

AP

U1 

Do you think that ICTs could change 

the school environment? 

     

KD

AP

U2 

Do you think that for introduction of 

ICT in school there should be a policy 

at national level? 

     

KD

AP

U3 

Do you think that introduction of any 

policy for ICT in school can change 

teaching practice in classroom? 

     

KD

AC

A1 

Do you use ICT in teaching to make 

students to understand real world 

problems? 

     

KD

AC

A2 

Do you use innovative ways of 

assessment using ICT? 

     

Indicate the extent to which you integrate 

technology. 

Never Rarely Frequentl

y 

I have 

no idea 

Always 

KD

AC

A3 

Do you help your students in how to 

apply learnt knowledge? 

     

KD

AP1 

Do you use project- based learning in 

classroom? 

     

KD

AP2 

Do you deal with real world problems 

in project based learning? 

     

KD

AP3 

Do you design online materials for 

supporting your students? 

     

KD

AO

A1 

Do you organize computers within the 

classroom to support collaborative 

activities?  

     

KD

AO

A2 

Do you create learning environment 

through project based activities? 

     

KD

ATP

L1 

Do you share ICT recourse with your 

colleagues? 

     

KD

ATP

L2 

Do you collaborate with ICT experts 

outside school? 

     

KCA

PI1 

Would you like to contribute to suggest 

ICT policy in the school? 

     

KCA

PI2 

Would you like to contribute to the 

discussion of policy for introducing 

ICTs in the school? 

     

KCA

PI3 

Dou you think this introduction of ICT 

policy can change your teaching 

methods? 

     

KCA

CA1 

Do you intentionally use ICTs to 

improve students’ communication 

skill? 
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KCA

CA2 

Do you intentionally use ICTs to help 

students to share knowledge? 

     

KCA

CA3 

Do you help students acquire problem 

solving skills using ICT? 

     

KCA

P1 

Do you design on-line activities that 

engage students in problem-solving? 

     

KCA

P2 

Do you help students in creating ICT 

based creativity? 

     

KCA

P3 

Can ICT be used for educating 

students? 

     

KCA

ICT1 

Do you used on-line learning 

environment to support your students 

learning? 

     

KCA

ICT2 

Do you use media to support students 

learning? 

     

KCA

ICT3 

Can we developed online collaboration 

with others schools? 

     

KCA

OA1 

Do you organize the classroom as a 

learning community? 

     

KCA

OA2 

Do you collaborative projects with 

other schools? 

     

KCA

OA3 

Do you use the web to collaborate with 

your colleagues? 

     

KCA

TPL

1 

Do you play a key role in introducing 

ICTs in your school? 

     

KCA

TPL

2 

Do your colleague consult with you to 

introduce ICTs in their own teaching? 

     

Indicate the extent to which you integrate 

technology. 

Never Rarely Frequentl

y 

I have 

no idea 

Always 

KCA

TPL

3 

Do you participate in educating 

teachers during in service training? 

     

TLA

PA1 

The policy for introducing ICT in your 

school prevail at: 

National 

Level 

Regio

nal 

level 

School 

level 

I don’t 

Know 

Other 

(Specify 

It) 

KD

AIC

T1 

Do you use ICT to communicate with 

your students? 

Whats 

App 

E-mail Skype IMO Others 

(Please 

Specify) 

KD

AIC

T2 

Do you maintain progress of your 

students using ICT tools? 

     

KD

AO

A3 

Do you organize the classrooms to 

support groups working with different 

tools? 

     

KD

AIC

T3 

Do you use open educational 

resources? 

Educati

onal 

week 

Middl

eweb-

Elsevier 

library 

Others 

(Please 

Specify) 

None 
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smart 

brief 

KD

ATP

L3 

Do you use open educational recourses 

for professional learning? 

     

1 
Can you use a computer? 

Yes No    

2 
Do you have computer at home? 

Yes No    

3 
Do you have an internet access at home? 

Yes No    

4 
Do you have computer Lab at school? 

Yes No    

5 
Do you have an internet access at 

school? 

Yes No    

6 
Do you have Android Mobile Cell? 

Yes No     

7 
Do you have Computer Teacher at 

school? 

Yes No     

8 
Do you have UPS System at school? 

Yes No     

9 
Do you have Computer Lab Assistant at 

school? 

Yes No     

  

Open ended questions: 

1.  Identify any problem that you are facing with reference to computer related facility 

at school level? 

_____________________________________________________________________ 

_____________________________________________________________________ 

2.  How could you improve your competency regarding ICT? Any suggestion regarding 

computer training? 

_____________________________________________________________________ 

_____________________________________________________________________ 
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Questionnaire for Secondary School Teachers’ (SST) 

Dear respondent! I am a PhD level research scholar in education discipline at NUML. 

I need your cooperation in filling this Questionnaire. The information will be kept 

confidential and be used for re-search purposes only. 

In Order to evaluate Secondary school teachers beliefs and instructional competence in 

using information and communication technology (ICT) in District Mardan. Your 

views are needed on this questionnaire. I will be thankful to you. 

Note: (In present study ICT resources include computer lab facility, presence of 

computers, access to internet, mobile phone, computer teacher, uninterrupted power 

supply (UPS) and Computer Lab Assistant etc.) 

                                                                                            

PhD Scholar 

                  Demographic variable: Please Tick (√   ) in a relevant box.

  

Gender: 
 

School Status: 
 

Age: 
 

Job Experience 

(Years): 
 

 

Subject matter: 

 

 

 

 

Qualification:  

  

Area Status:                        

 

 

 

 

Female Male 

Private Public  

         25  25 - 30 

  

30 - 35  35 - 40        40 

        5       5 - 10   10 - 15   15 - 20                20 

 English Urdu   Maths  Islamic Std  G. Science 

 Pak. Std  Botany,  Physics   Chemistry  

Graduate   Master   M.Phil  Ph.D   Other  

Rural Urban 
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Please, read each statement carefully and mark the points you agree on the given scale 

with (√). 

 

Sr. 

# 

  Statement 

  

TL

AP

A 

Technology Literacy Approach: Understanding ICT in Education. 

 Policy Awareness (PA) 

Indicate the extent to which you 

integrate technology. 

Never Rare

ly 

Freque

ntly 

I have 

no 

idea 

Alwa

ys 

TL

AP

A2 

Students’ use of ICTs can 

support student-centered 

learning. 

     

 

TL

AP

A3 

ICTs has limited capacity to 

provide benefits in the 

classroom. 

     

TL

AC

A 

Curriculum and Assessment: Basic Knowledge (CA) 

Indicate the extent to which you 

integrate technology. 

Never Rare

ly 

Freque

ntly 

I have 

no 

idea 

Alwa

ys 

TL

AC

A1 

Do you use ICT during 

teaching of your subject? 

     

TL

AC

A2 

Do you use educational 

software related to your 

subject matter? 

     

TL

AC

A3 

Do you use ICT applications to 

evaluate student achievement? 

     

TL

AP 

Pedagogy: Integrate Technology (P) 

TL

AP

1 

Do you use ICT resources in 

your Teaching? 

     

TL

AP

2 

Do you share your experience 

of ICT use with other 

teachers? 

     

TL

AP

3 

Do you design lesson plan by 

incorporating ICT? 

     

TL

AI

CT 

ICT: Basic Tools 
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TL

AI

CT

1 

Do you use any software for 

teaching? 

     

TL

AI

CT

2 

Do you use an email address?      

TL

AI

CT

3 

Do you use a computer to 

maintain record of students? 

     

TL

AO

A 

Organization and Administration: Standard Classrooms (OA) 

TL

AO

A1 

Do you use of a computer lab 

for teaching purposes? 

     

TL

AO

A2 

Do you use ICT in the 

classroom for individual 

learning of students? 

     

TL

AO

A3 

Do you use ICT in the 

classroom for small group 

activities? 

     

TL

AT

PL 

Teacher Professional Learning: Digital literacy (TPL) 

TL

AT

PL

1 

Do you use ICT to enhance 

your students’ performances? 

     

TL

AT

PL

2 

Do you use ICT to learn about 

your subject matter? 

      

TL

AT

P3 

Do you teach some courses 

online?  

     

KD

AP

U 

Knowledge Deepening Approach: Policy Understanding (KDA) 

KD

AP

U1 

Do you think that ICTs could 

change the school 

environment? 

     

KD

AP

U2 

Do you think that for 

introduction of ICT in school 

there should be a policy it 

national level? 
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KD

AP

U3 

Do you think that introduction 

of any policy for ICT in school 

can change teaching practice in 

classroom? 

     

KD

AC

A 

Curriculum and Assessment: 

Knowledge Application (CA) 

     

KD

AC

A1 

Do you use ICT in teaching to 

make students to understand 

real world problems? 

     

Indicate the extent to which you 

integrate technology. 

Never Rare

ly 

Freque

ntly 

I have 

no 

idea 

Alwa

ys 

KD

AC

A2 

Do you use innovative ways of 

assessment using ICT? 

     

KD

AC

A3 

Do you help your students in 

how to apply learnt 

knowledge? 

     

KD

AP 

Pedagogy: Complex Problem Solving (CPS) 

KD

AP

1 

Do you use project- based 

learning in classroom? 

     

KD

AP

2 

Do you deal with real world 

problems in project based 

learning? 

     

KD

AP

3 

Do you design online materials 

for supporting your students? 

     

KD

AI

CT 

ICT: complex tool (ICT)      

KD

AO

A 

Organization and 

administration: 

Collaborative groups (OA) 

     

KD

AO

A1 

Do you organize computers 

within the classroom to 

support collaborative 

activities?  

     

KD

AO

A2 

Do you create learning 

environment through project 

based activities? 

     

KD

AT

PL 

Teacher professional 

learning: Manage and guide 

(TPL) 

     

KD

AT

Do you share ICT recourse 

with your colleagues? 
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PL

1 

KD

AT

PL

2 

Do you collaborate with ICT 

experts outside school? 

     

KC

AP

I 

Knowledge creation (KCA) 

Understanding ICT in 

education: Policy innovation 

(PI) 

     

KC

AP

I1 

Would you like to contribute 

to suggest ICT policy in the 

school? 

     

KC

AP

I2 

Would you like to contribute 

to the discussion of policy for 

introducing ICTs in the 

school? 

     

KC

AP

I3 

Dou you think this 

introduction of ICT policy can 

change your teaching 

methods? 

     

KC

AC

A 

Curriculum and assessment: 

Knowledge society skills 

(CA) 

     

KC

AC

A1 

Do you intentionally use ICTs 

to improve students’ 

communication skill? 

     

KC

AC

A2 

Do you intentionally use ICTs 

to help students to share 

knowledge? 

     

KC

AC

A3 

Do you help students acquire 

problem solving skills using 

ICT? 

     

KC

AP 

Pedagogy: Self-management 

(P) 

     

KC

AP

1 

Do you design on-line 

activities that engage students 

in problem-solving? 

     

KC

AP

2 

Do you help students in 

creating ICT based creativity? 

     

KC

AP

3 

Can ICT be used for educating 

students? 

     

KC

AI

CT 

ICT: Pervasive technology      



  

xxviii 

 

Indicate the extent to which you 

integrate technology. 

Never Rare

ly 

Freque

ntly 

I have 

no 

idea 

Alwa

ys 

KC

AI

CT

1 

Do you used on-line learning 

environment to support your 

students learning? 

     

KC

AI

CT

2 

Do you use media to support 

your students learning? 

     

KC

AI

CT

3 

Can we developed online 

collaboration with others 

schools? 

     

 

 

 

 

KC

AO

A 

Organization and 

administration: Learning 

organization (OA) 

     

KC

AO

A1 

Do you organize the classroom 

as a learning community? 

     

KC

AO

A2 

Do you collaborative projects 

with other schools? 

     

KC

AO

A3 

Do you use the web to 

collaborate with your 

colleagues? 

     

KC

AT

PL 

Teacher professional 

learning: Teacher as a model 

learner (TPL) 

     

KC

AT

PL

1 

Do you play a key role in 

introducing ICTs in your 

school? 

     

KC

AT

PL

2 

Do your colleague consult with 

you to introduce ICTs in their 

own teaching? 

     

KC

AT

PL

3 

Do you participate in 

educating teachers during in 

service training? 

     

TL

AP

A1 

The policy for introducing ICT 

in your school prevail at: 

Natio

nal 

Level 

Regi

onal 

level 

School 

level 

I 

don’t 

Know 

Other 

(Speci

fy It) 

KD

AI

Do you use ICT to 

communicate with your 

students? 

Whats 

App 

E-

mail 

Skype IMO Other

s 
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CT

1 

(Pleas

e 

Specif

y) 

KD

AI

CT

2 

Do you maintain progress of 

your students using ICT tools? 

     

KD

AO

A3 

Do you organize the 

classrooms to support groups 

working with different tools? 

     

KD

AI

CT

3 

Do you use open educational 

resources? 

Educa

tional 

week 

Mid

dlew

eb-

smar

t 

brief 

Elsevie

r 

library 

Other

s 

(Pleas

e 

Specif

y) 

None 

KD

AT

PL

3 

Do you use open educational 

recourses for professional 

learning? 

     

1. 
Can you use a computer? 

Yes No    

2. 
Do you have computer at 

home? 

Yes No    

3. 
Do you have an internet access 

at home? 

Yes No    

4. 
Do you have computer Lab at 

school? 

Yes No    

5. 
Do you have an internet access 

at school? 

Yes No    

6. 
Do you have Android Mobile 

Cell? 

Yes No     

7. 
Do you have Computer 

Teacher at school? 

Yes No     

8. 
Do you have UPS System at 

school? 

Yes No     

9. 
Do you have Computer Lab 

Assistant at school? 

Yes No     

  

Open ended questions: 

1.  Identify any problem that you are facing with reference to computer related facility 

at school level? 

_____________________________________________________________________ 
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_____________________________________________________________________ 

2.  How could you improve your competency regarding ICT? Any suggestion regarding 

computer training? 

_____________________________________________________________________ 
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