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Abstract—This paper presents a conceptual framework
regarding the factors enhancing teachers’ adoption and use of
ICT in teaching and learning, derived from an in-depth survey of
the related literature. This aim is achieved by identifying the
factors enhancing teachers’ adoption and use of ICT in teaching
and learning. The main result of this study is a framework
derived from the existing literature listing the factors enhancing
teachers’ adoption and use of ICT in teaching and learning. The
findings help to articulate issues related to teachers’ adoption
and use of ICT and in this way contributes to the development of
programs designed to address the relevant issues.
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I. INTRODUCTION

In the 21st century the educational systems across the world
are under tremendous pressure to use Information and
Communication Technology (ICT) to teach students
knowledge and skills. In educational systems, increasing the
quality of teaching and learning is very important [19] and the
integration of ICTs increases the education systems’ capacity
by helping teachers teach and helping students learn more
effectively [31], [21]. ICT has an impact that can enhance
teaching and learning in schools in terms of student
achievement and teacher learning [3]. [34] State that ICTs
enhance science teaching and learning in schools along with
ICT tools such as multimedia software for simulation, digital
recording equipment, presentation and publishing tools,
computer projection technology, and computer-controlled
microscopes [30]. [11] States that ICT can be used for science
education in primary schools and encourages students to
collect science information and interact with the resources
(videos and images, communication and collaboration).
According to [17], ICT enhances the performance of teaching
and administration as a whole and has a positive impact on
education. ICT can help to develop skills in disadvantaged
communities which can promote liberation and transformation.
[16] Concluded that ICT plays a crucial role in students’ skills,
knowledge and motivation. Furthermore, they claimed that it
can be used to present information to students and help them
to learn completely. [23] Suggest that in the classroom ICT

based teaching improves learning and this ICT based teaching
method is better than hands-on students use alone. The ICT
based teaching methods of instruction (computer-assisted
instruction (CAIl) and interactive learning systems (ILS))
pedagogical assumptions include: “learners learn more
effectively and efficiently when they are able to control the
pace; feedback is a critical part of effective learning; and,
active involvement leads to more effective learning than
passive involvement” [24].

Il. PROBLEM STATEMENT

[2], [4], [20], [22] Have all concluded that when an
institution does not provide appropriate technical support for
staff, then the adoption and the integration of ICT by the
academic staff is severely hindered. Studies by [26] and [38]
found that failure by an institution to establish and implement
effective plans may inhibit the adoption and integration of
ICT. Studies conducted by [28] and [35] in the Dutch teacher
education institutes, indicated that the use of ICT for learning
by teachers is very limited although computers are widely
available. Furthermore their studies indicated that teachers use
ICT in their own learning but only half of the teachers use ICT
in their course. A study by [37] stated that the integration of
ICT in the classroom is very complex procedure because it
involves personal, group, organizational, institutional and
cultural change.

I11. RESEARCH QUESTION

What are the factors enhancing teachers’ adoption and use
of ICT in teaching and learning?

1V. AiMS AND OBJECTIVES

The aim of this study was to develop a conceptual framework
regarding the factors that enhance teachers’ adoption and use
of ICT in teaching and learning. This aim was achieved
through accomplishing the following objectives: identifying
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the factors enhancing teachers’ adoption and use of ICT in
teaching and learning.

V. LITERATURE REVIEW

A study conducted by [18] found eight factors that enhance
teachers’ successful adoption of ICT in the classroom, namely:
administrative support, staff development and technical
support, availability of technology, technology use plan,
technology coordinator, facilities and maintenance, and the
assessment and broad participation. [25] Report that the
availability of ICT syllabuses/manuals, easily availability
computers and computer laboratories directly encourage the
usage of ICT in higher institutions. Research results from [14]
indicated that the factors that encourage to use the ICT include
ease of availability of ICT, upgrading teachers’ ICT skills,
convenience in terms of time and place, time to upload and
download in terms of speed, improving the communication
between students and teachers, reliability of ICT, data security,
availability of a specialized computer teacher, availability of
educational software, improvement of presentation of the
subject, encouragement of teachers to use the technology in
teaching more often, financial readiness to support the ICT
and learner with the training.

[1] Found that the factors that encourage adoption of ICT
are: collegiality among computer-using teachers at their
school, school support for the consequential computer
activities, resources for the development of staff, smaller class
sizes and formal computer training. A study conducted in the
UK by [13] found that half of the English teachers welcomed
the use of ICT in English (the subject) and concluded that
English teachers see that ICT is the central form of literacy for
students. Research results from the [5] shows that teachers
confident enough to use ICT find it very helpful in terms of
teaching and for their personal work.

[10] Identified four distinct factors that enhance adoption
and use of ICT, namely, learning by doing, real time
conversation, delayed the time conversation, and the directed
instruction. [17] Suggested ICT has a positive impact on
education in terms of improving performance, teaching and
administration. A study carried out by [5] showed that regular
users of ICT have more confidence in terms of using ICT for
their personal work and for their teaching. They found that
teachers found that their lessons were more interesting, easier,
more fun for them and their students, more diverse, more
motivating for students and more enjoyable.

According to [39], ICT can enhance teaching and learning
in a number of ways such as storing or sorting information,
rapid communication, reducing the quantity information but
increasing the quality, integration of teaching and learning,
and ICT improves equity and access to higher education. [15]
Found that ICT enhances teaching and learning opportunities
in terms of practice, analysis, and offering of better access to
relevant articles for teaching and learning materials.
Furthermore, they have concluded that ICT engages thinking,
decision making, problem solving and reasoning behaviour of
students. ICT facilitates student-centred learning [9] and
social interaction [8]. Studies have found that ICT improves
students cognitive development [27], increases creativity [29],
and improves problem solving skills [33]. According to [12],
having “technology plans” was the strongest enhancer of ICT
in schools. Others on their list were in-service training,
allocating more budget, allocating specific units, peer support,
incentive payment, decreasing the course load of the teacher

educators, designing appropriate course content and
instructional programs. According to [32], ICT can enhance
basic education which includes supporting education in
schools, providing non-formal education for out-of-school
children and adults, supporting the pre-service distance
education of teachers and their in-service professional
development, and finally enhancing the management of
schools.

VI. METHODOLOGY

The strategy for identifying the main factors that enhance
teachers’ adoption and use 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 [6].

A. The Review Question

The review question provides focus and boundaries, and
shapes all aspect of the review process, including: inclusion
and exclusion criteria, search strategy, extent of the literature
reviewed, quality appraisal, and the synthesis of the evidence
[36]. The review question was: What are the factors enhancing
teachers’ adoption and use of ICT in teaching and learning?

B. The Search Strategy

Google, Google Scholar and Durban University of
Technology library electronic databases were searched
utilising search terms such as: “enhancing ICT adoption in
teaching and learning”, enhancing ICT implementation for
teachers”.

C. Application of Study Selection Criteria

Before studies entered into systematic review, they were
subjected to two filters [36]. 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 [36].

D. 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 [36]. In this literature review,
only literature directly associated with factors enhancing
school teachers’ adoption of ICT and use of ICT in teaching
and learning was selected.

E. The Quality Appraisal Criteria

Studies included in the literature review met all the five
necessary elements of quality appraisal criteria [36] 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.

VII. RESULTS
The results of this study are displayed in Figure 1.
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Fig. 1 A proposed conceptual framework on factor enhancing the adoption
and the use of ICT for teachers in teaching and learning

VIII. DiscussioN, CONCLUSION AND RECOMMENDATIONS

The main objective of the study was to examine the factors
enhancing school teachers’ adoption and use of ICT in
teaching and learning. This study has revealed all the majority
of factors that enhance school teachers’ adoption and use of

ICT in teaching and learning. If the Technology Acceptance
Model (TAM) is used then the following characteristics are
referred to as enhancing teachers’ adoption and use of ICT in
teaching and learning: perceived usefulness, perceived ease of
use, and user acceptance [7]. Regardless of what theory is
used, many factors including supporting education in schools,
performance, availability, reliability and resources, fun,
interesting and speed, skills, communication and strategy also
enhance teachers’ adoption and use of ICT in teaching and
learning.

[1]

[2]

[3]

[4]

[5]

6]

[7]

(8]

[°]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

171

[18]

[19]

[20]

REFERENCES

H. J. Becker, “How exemplary computer-using teachers differ from
other teachers:  implications for realising the potential of computers
in schools,” Journal of Research on Computing in Education, vol. 26,
pp. 291-321, 1994.

C. J. Bonk, Online Teaching in an Online World. Retrieved September
10, 2003, from http://www.courseshare.com/reports.php. Cited in L. L.
Maguire, 2008. Literature Review — Faculty Participation in Online
Distance Education: Barriers and Motivation, 2001.

J. Bransford, A. L. Brown, A. L. and R. R. Cocking, How People
Learn: Brain, Mind, Experience, and Schools (2nd ed.), Washington, D.
C.: National Academy Press, 2000.

J. F. Chizmar and D. B. Williams, “What do faculty want? Educause
Quarterly, vol. 1, pp. 18-24, 2001.

M. Cox, C. Preston and K. Cox, “What factors support or prevent
teachers from using ICT in their classrooms?,” Paper Presented at the
British Educational Research Association Annual Conference,
University of Sussex, Brighton, November, 1999.

K. Croucher, D. Quilgars, A. Wallace, S. Baldwin, and L. Mather,
“Paying the portage. A systematic literature review of safety nets for
home owners,” York: Department of social policy and social work,
2003.

F. Davis, “Perceived usefulness, perceived ease of use, and user
acceptance of information technology,” MIS Quearterly, vol. 13, no. 3,
pp. 319-340, 1989.

D. Dodge, L. Colker and C. Heroman, The Creative Curriculum for
Pre-school, Washington, D. C.: Teaching Strategies, 2003.

M. Drent, In transitie: op weg naar innovatief ICT-gebruik op de
PABO [In Transition: On the Road to Innovative Use of ICT in
Teacher Education] (Doctoral Dissertation). Enschede: University of
Twente, 2005.

S. C. Ehrmann, “Responding to the triple challenge facing post
secondary education: Access, quality, costs, report prepared for the
OECD,” International Conference, December14-16, Paris, 1994.

H. Gillespie, Unlocking Learning and Teaching with ICT: Identifying
and Overcoming Barriers. London: David Fulton, 2006.

Y. Goktas, S. Yildirim and Z. Yildirim, “Main barriers and possible
enablers of ICTs integration into pre-service teacher education
programs,” Educational Technology and Society, vol. 12, no. 1, pp.
193-204, 2009.

A. Goodwyn, A. Adams and S. Clarke, “The great God of the future:
the views of current and future English teachers on the place of IT in
literacy English,” Education, vol. 31, no. 2, pp. 54-62, 1997.

E. Goyal, S. Purohit and M. Bhagat, “Factors that affect information
and communication technology usage: a case study in management
education,” A publication of the association of management Journal of
Information Technology Management, vol. 21, 2010.

M. Grabe and C. Grabe, Integrating technology for meaningful
learning. Houghton Muffin Company, USA, 2001.

M. Grabe and C. Grabe, Integrating technology for meaningful
learning (5th Ed.), Boston, NY: Houghton, Mifflin, 2007.

D. Hawkridge, J. Jawoski and H. McMohan, Computers in the Third
World Schools: Examples, Experiences and Issues, London, 1990.

B. Hoffman, “School technology integration: an automated needs
assessment and planning tool,” 1996. In Robin, B. et al. (Eds.)
proceeding of Society for Information Technology and Teacher
Education International Conference, 1044-1048, VA: AACE,
Retrieved April 28, 2014 from http://www.editlib.org/p/46977.

A. Januszewski and M. Molenda, Educational Technology: A
Definition with Commentary. New York: Lawrence Erlbaum
Associates, 2008.

A. E. Jones and L. Moller, “A comparison of continuing education and
resident faculty attitudes towards using distance education in a higher

ISSN: 2231-5381

http://www.ijettjournal.org

Page 38



http://www.ijettjournal.org/
http://www.courseshare.com/reports.php

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

International Journal of Engineering Trends and Technology (IJETT) — Volume 22 Number 1- April 2015

education institution in Pennsylvania,” College and University Media
Review, vol. 9, no. 1, pp. 11-37, 2002.

T. Keating and E. Evans, “Three computers in the back of the
classroom:  pre-service teachers’ connections of technology
integration,” In C. Crawford et al. (Eds.), Proceedings of Society for
Information Technology and Teacher Education International
Conference, 2001, Chesapeake, VA:AACE, 1671-1676.

J. Lee, “Instructional support for distance education and faculty
motivation, commitment, satisfaction,” British Journal of Educational
Technology, vol. 32, no. 2, pp. 153-160, 2001.

D. E. Leidner and S. L. Jarvenpaa, “The information age confronts
education: case studies on electronic classrooms,” Information Systems
Research, vol. 4, no. 1, pp. 24-54, 1993.

D. Leidner and S. L. Jarvenpaa, “The use of information technology to
enhance management schools education: A theoretical View,”
Management Information System Quarterly, vol. 19, no. 3, pp. 265-291,
1995.

D. K. Mereku, I. Yidana, W. Hordzi, |. Tete-Mensah, W. Tete-Mensah,
and J. B. Williams, Ghana report. University of Education, Winneba,
Ghana, 2009.

J. McLean, “Addressing faculty concerns about distance learning,”
Online Journal of Distance Learning Administration, vol. 8, no. 4, 2005.
available at:
http://www.westqa.edu/~distance/ojdla/winter84/mclean84.htm,
accessed 1 February 2007, cited in D. Brich and M. D. Sankey,
“Drivers For and Obstacles to the Development of Interactive
Multimodal ~ Technology-Mediated Distance Higher Education
Courses,” International Journal of Education and Development Using
ICT, vol. 4, no. 1, 2008.

O. Nir-Gal and P. Klein, “Computers for cognitive development in
early childhood — the teacher’s role in the computer-learning
environment,” Information Technology in Childhood Education Annual,
16, pp. 97-119, 2004.

A. C. A Ten Nrummelhuis, ICT-monitor 1999-2000,
lerarenopleidingen [ICT-Monior 1999-2000 Teacher Education],
Enschede: Univrsity of Twente, 2001.

M. O’Hara, “Young children, learning and ICT: A case study in the
UK maintained sector,” Technology, Pedagogy and Education, vol. 17,
no. 1, pp. 29-40, 2008.

J. Oshorne, and S. Hennessy, Literature Review in Science Education
and the Role of ICT: Promise, Problems and Future Directions,
London: Futurelab, 2003.

M. D. Robyler and J. Edwards, Integrating Educational Technology
into Teaching (2nd Ed.), Upper Saddle River, NJ: Merrill, 2000.

B. C. Sanyal, “New functions of higher education and ICT to achieve
education for all,” Paper presented for the expert roundtable on
university and technology-for-literacy/basic education partnership in
developing countries to be held in Paris from 10 to 12 September 2001.
J. Sarama and D. Clements, “Computers in early childhood
mathematics,” Paper presented at the American educational research
association, Panel discussion, Seattle, WA, 2001.

N. C. Skinner and P. F. W. Preece, “The use of information and
communications technology to support the teaching of science in
primary schools,” International Journal of Science Education, vol. 25,
no. 2, pp. 205-219, 2003.

P. C. Van den Dool, Professional onderwijspersoneel: opleiden met de
school, Tweede evaluatie van educatief partinerschap [Professional
Teaching Personel: Educating with the School, Second Evaluation of
‘Educatief Partinerschap’], Utrecht: Inspectie van het onderwijs, 2003.
A. Wallace, M. Bevan, K. Croucher, K. Jackson, L. O’Malley and V.
Orton, The impact of empty, second and holiday homes on the
sustainability of rural communities-a systematic literature review. The
centre for housing policy, The University of York, 1-142, 2005.

J. Willis, “Change and information technology (Editorial),” Journal of
Information Technology for Teacher Education, vol. 5, no. 1/2, pp. 2-7,
1996.

T. J. Weston, “Why faculty did- or did not — integrate instructional
software in their undergraduate classrooms,” Innovative Higher
Education, vol. 30, no. 2, pp. 99-115, 2005.

T. Rosswall, The Role of ICT in Higher Education at the Beginning of
This New Millennium, Rector of the Swedish University of Agricultural
Sciences, in http:online.kennis.org/eval/eva06/ictslu.htm.

ISSN: 2231-5381

http://www.ijettjournal.org

Page 39


http://www.ijettjournal.org/
http://www.westqa.edu/~distance/ojdla/winter84/mclean84.htm

