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ABSTRACT 

 

This paper presents a conceptual framework regarding the factors inhibiting teachers’ successful 

adoption and implementation of ICT in teaching and learning, derived from an in-depth survey of 

the related literature. The aim of this study was achieved by identifying the factors that inhibit 

teachers’ adoption and implementation of ICT in teaching and learning. The main result of this 

study is a framework, derived from the existing literature, of inhibiting factors regarding teachers’ 

adoption and implementation of ICT in teaching and learning. The findings help to articulate 

issues related to teachers’ adoption and implementation of ICT and in this way contributes to the 

development of programs designed to address the relevant issues. 
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INTRODUCTION 

 

n the 21
st
 century, the rapid growth of Information and Communication Technology (ICT) has changed 

modern society (Tomei, 2005) and has dramatically reshaped teaching and learning in education 

(Pulkkinen, 2007; Wood, 1995). Increasing the quality of teaching and learning is essential for 

successful education. Since the beginning of the century education has faced social, cultural, economic and technical 

challenges (Januszewski & Molenda, 2008). The impact of ICT plays a critical role in education (Webber, 2003) and 

provides a strong teaching and learning environment for students (Volman & Van Eck, 2001; De Corte et al. 2003). 

ICT can be used to complement existing teaching methods to support the teaching and learning enterprise 

(Nyambane & Nzuki, 2014). ICT is helpful for teachers’ lesson preparation and delivery (Apawu, 2011; Wodi, 

2008) and can improve student learning and motivation through addressing issues such as multiple intelligence 

levels and different learning styles (Schrand, 2008). 

 

PROBLEM STATEMENT 

 

According to Sharma (2003) and Republic of Uganda (2007), the cost of ICT training materials negatively 

affects ICT implementation in higher education at Kabale District in Uganda. Mumtaz (2000) reports that the limited 

resources of ICT for teachers in schools are a challenge for implementation of ICT. Similarly, Zziwa (2001) reports 

that in the French education system the high cost of computer materials is the main obstacle to the adoption of ICT 

in schools. A study conducted by Malcom and Godwyl (2008) concluded that in Ghanian secondary schools the 

fundamental problem is the high price of computers and the lack of infrastructure to implement ICT. Aryatuha 

(2007) stated that in Africa economies are very poor and for that reason resources to train staff are very limited. 

Priscilla et al. (2008) concluded from their study that the lack of technical skills and complexity of operating 

computers confused teachers and inhibited integration of ICT into their classrooms. Lim and Teo (1998) reported 

that teachers’ main obstacle is the lack of technical and educational training. According to Hsin-Kai et al. (2007), 

teachers’ technical skills are the critical issue for successful implementation of ICT in the classroom. 

I 
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RESEARCH QUESTION 

 

 What are the important factors that inhibit teachers’ successful adoption and implementation of ICT in 

teaching and learning? 

 

AIMS AND OBJECTIVES 

 

The aim of this study was to develop a conceptual framework regarding the factors inhibiting teachers’ 

successful adoption and implementation of ICT in teaching and learning. This aim was achieved through 

accomplishing the following objectives: identifying the factors inhibiting teachers’ implantation of ICT in teaching 

and learning; testing the relationship to each other of these factors. 

 

LITERATURE REVIEW 

 

ICT integration into teaching and learning is very complex and one can easily encounter a number of 

difficulties and these difficulties are popularly known as “barriers” (Schoepp, 2005). Stockdill and Moreshouse 

(1992) identified the variables that need to be assessed regarding successful adoption and integration of ICT as 

follows: user characteristics, technological considerations, content characteristics and organizational capacity. 

Balanskat et al. (2007) found that barriers for the successful implementation of ICT are found at teacher-level, 

school-level, and system-level. According to Sherry and Gibson (2002), barriers to implantation of ICT can be 

individual, technological, organizational, and/or institutional.  

 

Pelgrum (2001) found that the lack of knowledge and skills, insufficient number of computers, lack of 

infrastructure and difficulty in integrating ICT based instruction in the classroom are the factors that negatively 

affect the implementation of ICT by teachers in education. A study by Martins et al. (2004) revealed that 

observability and trialability are the significant factors that affect the implementation of ICT. Studies conducted by 

Winnans and Brown (1992), Dupagne and Krendl (1992) and Hadley and Sheingold (1993) found that barriers to 

implementation of ICT are: lack of teaching experience with ICT; lack of on-site support for teachers using ICT; 

lack of help supervising children using computers; lack of ICT specialist teachers to teach students computer skills; 

lack of computer availability; lack of time required for successful integration of ICT into the curriculum; and lack of 

financial support. A report from Ghana indicated that limitations imposed by the inadequate number of the 

computers in institutions, poor trained educators, and the lack of internet connectivity are the major challenges to 

implementation of ICT in teaching and learning (Mereku et al. 2009).  

 

Other barriers to integration of ICT into education programs include the following: lack of in-service 

training (Beggs, 2000; Mehlinger & Powers, 2002; Schoep, 2004), lack of appropriate software/materials (Brush et 

al. 2003; Bullock, 2004; Mumtaz, 2000; Natz & Lundgren, 1998; Williams et al, 1998), lack of basic 

knowledge/skills for ICTs (Brush et al. 2003; Mehlinger & Powers, 2002; Mumtaz, 2000; Schoep, 2004; 

SchoolNetAfrica, 2004; Williams et al. 1998), lack of hardware (Beggs, 2000; Brush et al. 2003; Bullock, 2004; 

Mehlinger & Powers, 2002; Mumtaz, 2000; Schoep, 2004; SchoolNetAfrica, 2004; Williams et al, 1998), lack of 

technical support (Brush et al. 2003; Bullock, 2004; Mehlinger & Powers, 2002; Natz & Lundgren, 1998; Schoep, 

2004), lack of appropriate course content and instructional programs (Mehlinger & Power, 2002; Schoep, 2004), 

lack of time (Beggs, 2000; Brush et al. 2003; Mumtaz, 2000; Schoep, 2004), lack of appropriate administrative 

support (Natz & Lundgren, 1998; Schoep, 2004; SchoolNetAfrica, 2004). 

 

Becta (2004) proposes that there are two levels of barriers affecting teachers’ adoption and integration of 

ICT in teaching, namely, individual (teacher-level barriers) and institutional (school-level barriers). The teacher-

level barriers include lack of time, lack of confidence, and resistance to change and the school-level barriers include 

lack of effective training to solve the technical problem and lack of access to the resources. Snoeyink and Ertmer 

(2001) also propose two types of barriers that affect implementation of ICT in schools. The first order barrier 

includes lack of equipment, unreliability of the equipment, lack of technical support and other resource-related 

issues and the second order barrier includes school level factors such as organizational culture, and teacher-level 

factors. Pelgrum (2001) names two kinds of obstacles to ICT adoption, namely, material and non-material. The 
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material conditions include insufficient computers or software, and the non-material conditions include lack of 

teachers ICT knowledge and skills, difficulty of integrating ICT based instruction, and insufficient time for teachers. 

 

A research result from Gomes (2005) shows that the science teachers are usually resistant to adopt new 

strategies so new strategies become obstacles to integration of ICT in science teaching. Özden (2007) and Toprakci 

(2006) found that in Turkey lack of in-service training programs for science teachers is the main problem preventing 

implementation of ICT in schools. Toprakci (2006) found that the limited number of computers, oldness or slowness 

of ICT systems and scarcity of educational software in schools are the main barriers that affect to implement of ICT 

in science education. Beggs (2000) found that one of the top three barriers to adoption of ICT is the lack of training 

for teachers. A study conducted in Saudi Arabia by Al-Alwani (2005) found that lack of time is the main barrier 

affecting teachers’ implementation of ICT. Similarly, a study conducted in Canada by Sicilia (2005) showed that 

teachers take more time to prepare ICT based lessons compared to traditional methods.  

 

Cox et al. (1999) study revealed that a lack of ICT resources in schools and insufficient time to review 

software prevents teachers from using ICT. Bisht (2013) found the following reasons for lack of implementation of 

ICT in schools: lack of access to technology, lack of ICT training and practice in teaching, lack of connection 

between personal uses of ICT students learning with the help of technology, lack of connection between personal 

uses of ICT to teaching students to learn with technology attitude towards computers, lack of self-confidence, lack 

of technical and instructional support, and finally the lack of mentor teachers. Research results from Afshari et al. 

(2009), Beggs (2000), Newhouse (1999), and Ihmeideh (2009) suggest that time is the biggest factor that negatively 

affects implementation of ICT in education.  A study conducted in Europe by Empirica (2006) found that lack of 

access, lack of computers, lack of adequate materials and lack of skills are the biggest barrier to use ICT in teaching 

by teachers. Korte and Hüsing (2007: 4) found that in European schools infrastructure barriers such as broadband 

internet inhibits implementation of ICT by teachers.   

 

A study conducted by Kessy et al. (2006) found that corruption is one of the main factors that affects 

implementation of ICT in education. Mamun and Tapan (2009) state that huge budgets are passed to buy ICT 

peripherals to improve teaching and learning but because of corruption only minor improvements are found in the 

technical and vocational education sector. Teachers’ lack of knowledge and skills is one of the main barriers to use 

of ICT in the education sector (Mamun & Tapan, 2009; Pelgrum, 2001; Ihmeideh, 2009; Williams, 1995). 

Furthermore, they also state that lack of knowledge of how to use ICT and lack of skills regarding ICT tools 

negatively affects the implementation of ICT in teaching and learning in Bangladesh. Furthermore, several factors 

found by researchers that directly and indirectly affect the implementation of ICT in education in Bangladesh 

include poor administrative support (Keengwe et al. 2008), the poor quality of training for teachers (Copley & 

Ziviani, 2004; Mamun & Tapan, 2009; Afshari et al. 2009) and lack of highly qualified ICT coordinators who can 

assist teachers to integrate ICT into the classroom, laboratory, and school culture (Afshari et al, 2009; Lim, 2002; 

Tearle, 2003). 

 

METHODOLOGY 

 

The strategy for identifying the main factors that affect teachers and the successful adoption and 

implementation of ICT in teaching and learning was a systematic literature review based on the following steps: 

formulate the review questions, define the selection criteria, and define the quality appraisal criteria (Croucher et al., 

2003).  

 

The Review Question 

 

The review question provides focus and boundaries, and shapes all aspects of the review process, including: 

inclusion and exclusion criteria, search strategy, extent of the literature reviewed, quality appraisal, and the synthesis 

of the evidence (Wallace et al. 2005: 8). The review question was: What are the factors that affect teachers and the 

successful adoption and implementation of ICT in teaching and learning? 
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The Search Strategy 

 

Google, Google Scholar and Durban University of Technology library electronic databases were searched 

utilising search terms such as: “enhancing ICT adoption teaching and learning” and “enhancing ICT implementation 

for teachers”. 

 

Application Of Study Selection Criteria 

 

Before studies entered into systematic review, they were subjected to two filters (Wallace et al. 2005). The 

first filter comprised a set of inclusion and exclusion criteria such that only literature that was relevant and able to 

address the review question was taken through the second filter (Wallace et al. 2005). 

 

Design Of The Studies 

 

Studies included in this review were those with empirical evidence from experimental or observational 

research, including qualitative research. The study included unpublished and published work (Wallace et al. 2005). 

In this literature review, only literature directly associated with the factors affecting teachers and the successful 

adoption and implementation of ICT in teaching and learning was selected.  

 

The Quality Appraisal Criteria 

 

Studies included in the literature review met all the five necessary elements of quality appraisal criteria 

(Wallace et al. 2005, source: Croucher et al. 2003) for valid and trustworthy findings. Articles were selected which 

were considerable, acceptable, reliable, and empirically valid. Included studies all had a good research question and 

theory or theoretical framework.  

 

The next section (results) have developed from the existing literature and presented in Figure 1. 
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RESULTS 

 

The results of this study are displayed in Figure 1. 

 

 
Figure 1: A Proposed Conceptual Framework On The Factors Affecting 

To The Successful Adoption And Implementation Of ICT Into Teaching And Learning For Teachers 

 

 

 

  

Lack of Teacher 

Confidence 

Fear of failure /teachers’ anxious 
about ICT knowledge /lack of self 

confidence in ICT. 

Lack of Teacher 

Competence 
Lack of technological competence 

/lack of ICT skills/lack of knowledge 

& skills /lack of teaching experience 

with ICT /lack of ICT specialist 

teachers to teach students computer 

skills /lack of skills on ICT tools & 

software /lack of qualified ICT 

coordinators to assist teachers to 

integrate ICT in classroom, lab, and 

favourable school culture. 

Lack of Accessibility 
Lack of access /lack of 

computers/lack of adequate 

materials /insufficient numbers of 
computers /insufficient 

peripherals/insufficient number of 

copies of software /insufficient 
simultaneous internet access 

/oldness or slowness of ICT 

systems /scarcity of educational 
software/lack of hardware 

/insufficient computer resources 
/lack of appropriate infrastructure 

/lack of appropriate material 

resources /insufficient ICT 
resources in schools /insufficient 

time to review software /resources 

/lack of computer availability /lack 
of equipment /unreliability of 

equipment. 

Lack of Technical Support 
Lack of assistance /waiting for 

websites to open /failing to connect 

to internet /printers not printing 
/malfunctioning computers /work 

on old computers /lack of support 

from administration /lack of on-site 
support for teachers using 

technology /lack of help 

supervising students when using 

computer. 

Resistance to Change & 

Negative Attitude 
Teachers’ attitude and an inherent 
resistance to change /attitude 

towards technology /resistance to 

organizational change /resistance 

to outside intervention. 

Lack of Time 
Time management problems /lack 

of time to successfully integrate 

technology into curriculum. 

Lack of Effective Training 
Lack of training /lack of in-service 

training /inadequate or 
inappropriate training /lack of 

training and practice /lack of 

appropriate staff training and 
quality training for teachers and 

school principals 

Factors Affecting 

Teachers’ Successful 

Adoption and 

Implementation of 

ICT in Teaching and 

Learning 

Others 
Difficulty in integrating ICT 
instruction in classrooms 

/observability and trialability 

/teachers’ perceptions /personal and 
psychological factors /lack of 

financial support /lack of 

appropriate course content and 
instructional programs /lack of 

connection between personal uses 

of ICT to teaching students to learn 
with technology /lack of 

institutional support /political 

factors /corruption /lack of help 

supervising children when using 

computers. 
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DISSCUSION, CONCLUSION AND RECOMMENDATION 

 

The main objective of the study was to examine the factors affecting teachers and the successful adoption 

and implementation of ICT in teaching and learning. This study has revealed all the major factors that affect school 

teachers. If the Technology Acceptance Model (TAM) is used then the following characteristics are referred to as 

negatively affecting the successful adoption and implementation factors: perceived usefulness, perceived ease of 

use, and user acceptance (Davis, 1989). Regardless of what theory is used, many factors including lack of teachers’ 

confidence, lack of teachers’ competence, resistance to change and negative attitudes, lack of time, lack of effective 

training, lack of accessibility, lack of technical support, difficulty in integrating ICT instruction in classrooms, 

observability and trialability are factors that inhibit school teachers’ adoption and implementation of ICT in teaching 

and learning. 
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