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Abstract
This study investigated how ICT can be used to support teaching and learning in public and private second
cycle educational institutions in Ghana. The survey approach was used for the study. Using a simple random
sampling technique, 182 (112 students and 70 teachers) from the two schools were selected to participate in
the study. A comparative study was conducted on the schools’ ICT facilities, how they were being used, the
challenges that are encountered and the perception of teachers and students on integration of ICT into
teaching and learning in both schools. The findings revealed that both teachers and students have a positive
perception about the integration of ICT into teaching and learning. Unstable power supply, system
breakdown, unstable internet access and unavailability of ICT integration support staff were identified as
the main challenges encountered in using ICT. The study recommended the following: ICT facilities should
be provided in all classrooms; the teacher and student laptop project should be expanded to cover every
teacher and student, especially in public second cycle institutions and the expansion of internet access points
in the various schools.
Keywords: TPACK Model, ICT, Teaching with ICT, Learning with ICT, Second cycle Institution
Introduction
Nations around the globe, with Ghana as no
exception, have recognized the fundamental role
Information Communication Technology (ICT) is
playing in all facets of human endeavour, of which
education forms a part (Lidstrom & Hemmingsson,
2014; Ghavifekr et al., 2016; Bariu, 2020; Adarkwa,
2021). Its relevance has become even more
pronounced in the wake of the Covid-19 pandemic,
where most educational institutions have had to find
ways of engaging their students from home (Agyei,
2021; Karakostantaki & Stavrianos, 2021; Basaran
& Yalman, 2022). Integrating technology in
education plays an important role in helping
teachers enhance educational development and
increase their technical dexterity. It lessens the
uneasiness in lessons preparation. It also whips up

the interest of students over time if used effectively
(Gulbahar & Guven, 2008; Adarkwah, 2021).
In spite of the proliferation of ICT use, it is still
common in Ghana to encounter second cycle
students who are unskilled in computer usage.
According to Higgins (2003), one of the reasons for
incorporating technology in the education sector is
to help in the modernization of schools and provide
students with skills that would enable them to use
such technology properly. ICT, like any other entity,
has its flaws. Until the outbreak of the COVID-19
pandemic, the use of ICT in teaching and learning
in Ghana was not common, though a lot of
advocacies have gone on in this regard (Antwi et al.,
2018). The Ministry in charge of Education in
Ghana made some attempts to develop and promote
quality education by using instructional software
packages and technologies (Natia & Al-hassan,
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2015). Programmes like the Teacher and Student
Laptop Initiatives (TSLIs) had their challenges and
failed.
Cost has been a major factor in using technology in
schools (Mubashir-Ahmed, 2009). Because of this,
some have implemented more inventive solutions to
address this issue by engaging the services of
private individuals who are major players in the
information technology industry to train both
students and teachers (Johnson et al., 2016).
Notwithstanding the increasing rate of studying
computing in schools in Ghana, the majority of the
computers lack the required instructive software
modules and an internet connection to
accommodate the needed assistance teachers
require in their use of ICTs (Boni, 2018).
Although a lot of work has been done on the impact,
use and integration of ICT in teaching and learning
at the tertiary level worldwide and in Ghana
(Edumadze, 2015; Kumar & Daniel, 2016; Asabere
et al., 2017), very little has been done at the second
cycle educational level in Ghana (Buabeng-Andoh,
2015; Boni, 2018; Arkorful, 2021). Thus, shortage
of ICT apparatuses in second cycle institutions, low
interest or desire by teachers in the use of ICT, lack
of needed skills and technophobia are among the
reasons that precipitated this study to come out with
some answers on ways to improve the use of ICT
tools in teaching and learning in second cycle
institutions in Ghana, particularly, the schools under
study.

system of education. It is situated in the capital,
Accra, with a population of about 1400 students
from the Nursery to Upper sixth form level. It has
about 58 nationalities represented amongst its
faculty and student body. It has a very low teacher
to student ratio and has a host of teaching assistants
who support teaching and learning activities in the
school. There are two separate computer
laboratories in the school for use by students, and
each of these laboratories is equipped with 32
networked computers that are fully multimedia.
Computer Laboratory 1 is used by students in Forms
1 to 3, while Laboratory 2 is used by Forms 4 to 6.
All computers are linked to the Internet. These
facilities are used devoid of charges; however,
students need to sign up with the head of the IT
department to acquire an e-mail address and other
login credentials. There are times scheduled for
general use, internet surfing and e-mail use listed in
the department’s handbook. Each staff has been
provided with a laptop to enhance their work.
Objectives of the Study
1. To identify the level of awareness of the
various ICT tools available in the two
schools.
2. To compare the perception of the use of ICT
as a tool for teaching and learning in both
schools.
3. To examine the challenges associated with
using ICT by teachers and students.

Historical Background of the schools
Senior High School (School A) is a public school
operating under the auspices of the Ghana
Education Service. It has a student population of
over 1500 students. The school has one computer
laboratory for use by all students, equipped with 45
computers and only a few connected to the Internet.
These facilities are used free of charge but under the
supervision of the head of the ICT department or a
teacher in the department. The facility is guarded
with the utmost security one can think of and does
not allow students to explore its use outside
instructional hours.
Senior High School B (School B) is a recognized
international school that operates the Cambridge

Theoretical Framework
This study was guided by the Technological
Pedagogical and Content Knowledge (TPACK)
model, developed by Mishra & Koehler (2008).
This model brought out the challenges confronting
ICT incorporation into teaching and learning by
teachers. It points out the essential knowledge that
instructors or tutors, and policy makers in the field
of education need, to facilitate the useful integration
of ICTs in teaching. The TPACK model was
adopted for this study because it sought to establish
that improving teacher performance at the second
cycle educational level through the use of ICT tools
in Africa, particularly, Ghana will hinge on the level
of technological literacy and the expertise in
applying the tools to teaching methods since these
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sets of skills are functions of continuous
professional development activities. By this, the
easier it is for teachers and students to use
technology and the appreciation of its usefulness,
the better it will influence the user’s inclination
towards using technology, hence increasing its
usage in all spheres of human endeavour. Therefore,
the Technology, Pedagogy and Content Knowledge
(TPACK) model, fits into the study because it has
the capacity to bring out the understanding of the
effective integration and use of ICT in teaching and
learning in Schools A and B.

and the need for each subject to be taught with
varied educational methods for a great result.

Technology Knowledge
This deals with the experiences and understanding
of basic, contemporary and advanced technologies
employed in teaching students (Mishra & Koehler,
2006; Mishra & Koehler, 2008). Therefore,
instructors are expected to be dexterous in their
application and use of technology in teaching.

Pedagogical Content (PC) Knowledge
It highlights the connection between the three main
elements or concepts that underpin the theory
(Mishra & Koehler, 2008). Additionally, this also
indicates the robust connection between content and
teaching. It indicates the differences in subject areas

Technological Pedagogical (TP) Knowledge
This highlights the need to know that education
which involves teaching and learning is liable to
change with the application of certain technologies
by instructors. The concurrent incorporation of
technology, pedagogy and content knowledge in
education helps in unveiling the need to infuse
technology into education (Mishra & Koehler,
2008).
Literature Review
The concept of ICT has been diversely defined. It
refers to the sector encompassing all converging
technologies that carry information. It includes
telecommunication, informatics, broadcasting
(radio and television), multimedia internet, cable
television and geographic information systems (Fu,
2013). For this study, ICT as a tool would be defined
to encompass software, hardware and internet
access.
Currently, the developing countries at a slow pace
are trying to catch up with the developed countries
in the use of ICT for national development. In order
to champion the course of ICT for development, the
United Nations Economic and Social Council, for
example, launched the United Nations ICT Task
Force with the mandate to bridge the gap in ICT
usage globally (United Nations Information
Communication Technology Task Force, 2008).
However, it should be noted that the availability and
accessibility of computers alone do not
automatically translate into ICT incorporation or
integration in education. Schoepp (2005) suggested
that effective execution and implementation is a
multifaceted process that is guided by pedagogical
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Content Knowledge
Content Knowledge simply refers to teachers’
knowledge and understanding of the subject area
they teach. It deals with the content, feature and
training needed in different disciplines. It also
highlights the disparities in disciplines requiring the
need to employ different approaches in teaching
students (Mishra & Koehler, 2008).
Pedagogical Knowledge
This refers to the procedures and techniques of
teaching, learning, values and objectives (Mishra &
Koehler, 2008). This also highlights planning of
lessons and the technique of implementation,
classroom administration, and appraisal of students.
A well-developed pedagogical knowledge assists
teachers to comprehend and to measure the method
students apply to build skills and create the needed
knowledge (Evoh, 2009).

Technological Content (TC) Knowledge
It explains the relevance and the need to understand
the effect of technology on a particular subject area.
In actuality, both the content and technology can
influence how an instructor prefers to teach a
particular subject (Mishra & Koehler, 2008). The
authors further added that instructors must be on top
of what they teach, bearing in mind that the subject
matter can also be changed with the integration of
technology in education..
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values, attitudes, curricular needs and physical
infrastructures (Keijo, 2011; Adebi-Caesar, 2012).
The integration of technology into educational
institutions in Africa has been a challenge as a result
of the fact that it is relatively a new concept.
However, some strides have been made in this
direction (Educational Research Network for West
and Central Africa [ERNWAC] & University of
Montreal, 2008).
The Ministry of Education in Ghana effected some
changes in the educational structure with the
integration of ICT into the educational syllabus of
schools from primary to senior high school
(Asamoah, 2008). Boakye & Banini (2008) opined
that teachers with pedagogical proficiency who are
ready and willing to transmit knowledge and
support students to construct knowledge would
make a difference in any learning process.
Incorporating ICT in schools in Ghana is
commendable, but sadly, this initiative is afflicted
with countless challenges. Few among them are
poor internet connections, inadequate computers
and a lack of competent or skilled workforce (Natia
& Al-hassan, 2015).
A cross-sectional survey that was conducted on the
use of technology for instructional purposes among
senior high school teachers reported low usage of
technology in teaching (Agyeman & Mereku,
2015). Higgins (2003) opined that various strategies
could be adopted with ICT to make an impact on the
teaching and learning of second cycle students.
Krubu & Osawuru (2011) indicated that the
invention of ICT has aided schools in using
numerous types of technologies in teaching and
learning. Tchombe et al. (2008) believed that tutors
must understand how to use ICT pedagogically.
Salehi & Salehi (2012) posit that the frequent usage
of ICT in education is complex and not easy to deal
with. The era the world finds itself is characterized
by information overload therefore teachers and
students need to acquire ICT skills that will help
them filter information that is relevant for teaching
and learning purposes (Yunus et al., 2009).
Studies on less developed countries also revealed
that teachers’ inability to use and manipulate ICTs
is part of the main reasons they are unwilling to
accept and implement its usage in teaching
(Pelgrum, 2001; Al-Oteawi, 2002). For example,

teachers’ lack of ICT skills in Syria has been cited
as the main barrier to ICT usage (Albirini, 2006).
Resistance to change and negative attitudes are part
of the challenges that have bedevilled ICT use in
teaching and learning. Studies conducted on the
challenges of integrating ICT into education found
that teachers’ attitudes and their innate resistance to
change were a significant challenge (Cox et al.,
1999; Earle, 2002; Schoepp, 2005). A study
conducted in Malaysia by Ghavifekr et al., (2016)
disclosed the following: some of the challenges
teachers face in their use of technology; network
issues, inadequate training and technical support
and poor attitude of teachers.
Studies have observed that lack of effective training
opportunities is one of the main challenges most
teachers and students encounter in their quest to use
ICT, coupled with a lack of access to resources
(Sharma, 2021; Dondofema & Shumba, 2018;
Habibu et al., 2012). Toprakci (2006) revealed that
inadequate computers, obsolescence of ICT systems
and other factors were the barriers to the effective
implementation of ICT usage in schools.
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Methodology
The survey approach was adopted for this study
because of its versatility (Ponto, 2015). The
justification for selecting School A, a public second
cycle institution and School B, a private second
cycle institution, is that they are among the oldest
public and private second cycle educational
institutions in Accra and were established around
the same period. For this study, the target population
included all final year students and teachers of both
schools. Final year students were selected because
their scope in ICT was likely to be broader
compared to their juniors. The teachers were
included in the study because they are at the centre
of all the activities involving the impartation of
knowledge to the students. Cohen et al. (2018) posit
that for descriptive research, the sample size should
be 10% of the population. However, if the
population is smaller, 20% or more may be needed
or required. For this study, the researcher selected
20% of the total student population (601) and 35%
of the total teacher population (218) for the study
making 120 students and 75 teachers, respectively.
The use of 35% for teachers was based on the
739

teacher population being relatively small. Again, in
the researcher’s view, 35% of the population was
representative enough. To get the proportionate

sample (P.S) sizes for both teachers and students,
the formula below was used:

Students
P.S =

Final year student population for each school
× 120
Total target population

Teachers
Teacher population for each school
P.S =

×

76

Total target population

Table 1: Population and Sample size
TEACHERS
Schools
Population
Proportionate
sample size
School A
98
34
School B
120
42
TOTAL
218
76

Schools
School A
School B

STUDENTS
Population
495
106
601

Proportionate
sample size
99
21
120

Source: Field Data, 2019.

Data Collection
Copies of an open and closed-ended questionnaire were distributed to students and teachers of both schools.
The researchers had access to the list of final year students and teachers in both schools. This was used as
the sampling frame to randomly select respondents for the study. Eight weeks was used to administer the
questionnaire to the respondents. In all, 120 copies of the questionnaire were administered to students of both
schools and 76 copies of the questionnaire to their teachers. Out of the 120 copies of the questionnaire
administered to students of the two senior high schools, 112 (93.3%) were retrieved and found suitable for
analysis. On the other hand, teachers returned 70 out of the 76 copies of the questionnaire that were
administered, pegging the response rate at (92.1%). Out of the 112 copies of the questionnaire that were
received from the students of the two schools, 92 were from school A, and 20 were from school B. Similarly,
out of the 70 received copies of the questionnaires from the teachers, 31 were from school A and 39 were
from school B.
Results
The findings of the study are presented in frequencies and percentages.

Table 2: Use of computer laboratory by both student and teacher respondents
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Source: Field Data, 2019.
STUDENTS
Use

School A

ICT training
Browsing the Internet
Research
Browsing and
Research
ICT Training and
Research
Total

F
72
17
3
-

School B
(%)
78.3
18.5
3.3
-

F
10
8
2
-

(%)
50.0
40.0
10.0
-

TEACHERS
School A
F
(%)
10
32.2
14
45.2
7
22.6
-

-

-

-

-

92

100

20

100

School B

-

31

100

F
9
-

(%)
23.1
-

10

25.6

20
39

51.3
100

Students were asked whether their classrooms were equipped with ICT tools. All students of School A
indicated that their classrooms were not equipped, while students of School B indicated their classrooms
were equipped with ICT tools. Both schools had all teachers and students being aware of the computer
laboratory in their schools. As to what they used the laboratories for, the majority of the students, 72(78.3%)
and 10(50%) indicated ICT training; 17(18.5%) and 8(40%) for browsing the internet; and 3(3.2%) and
2(10%) for research; for school A and B respectively. The results show that students in schools A and B
equally use ICT for training whilst teachers in SHS A and B use it to browse the internet and conduct research
and training with it, respectively.
Table 3: Access to computers at the ICT Lab by students of both schools
School A
Access
Not often
Often
Very often
All the time
Total

School B

F
48
30
10
4
92

(%)
52.2
32.6
10.9
4.3
100

F
5
7
8
20

(%)
25.0
35.0
40.0
100

Source: Field Data, 2019.

On how often they were allowed access to its use, students of school A indicated “Not often” 48(52.2%) and
“Often” 30(32.6%). For school B, 8(40.0%) and 7(35.0%) said they had access to “All the time” and “Very
often”, respectively. The findings indicate that students of senior high school “B” have more access to their
school’s computer laboratory than their counterparts in senior high school “A”.
Table 4: Teachers’ perception towards ICT usage for teaching/learning
School A

School B

Perception

Strongly
Agree

Agree

Disagree

Strongly
Disagree

Strongly
Agree

Agree

Disagree

Strongly
Disagree

It is difficult to
use ICT tools for
teaching

2(6.5%)

4(12.9%)

13(41.9%)

12(38.7%)

4(10.3%)

17(43.6%)

18(46.1%)

-
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Using ICT to
teach is time
consuming

1(3.3%)

4(12.9%)

13(41.9%)

13(41.9%)

2(5.1%)

5(12.8%)

15(38.5%)

17(43.6%)

It is more
effective to use
ICT in
teaching/learning

2(6.5%)

8(25.8%)

19(61.3%)

2(6.5%)

22(56.4%)

15(38.5%)

2(5.1%)

-

ICT use has a
positive impact on
teaching/learning

11(35.5%)

19(61.3%)

1(3.2%)

-

30(77.0%)

7(17.9%)

2(5.1%)

-

ICT use in
teaching/learning
is unreliable due
to poor network
connectivity

7 (22.6%)

9(29.0%)

10(32.3%)

5(16.2%)

2(5.1%)

8(20.5%)

18(46.2%)

11(28.2%)

Source: Field Data, 2019.

On the part of the teachers, School A disagreed 25(80.6%) that it was difficult using ICT tools in teaching;
26(83.8%) disagreed that it was time-consuming to use ICT in teaching; 21(67.8%) of respondents disagreed
that it was more effective to use ICT in teaching and learning than the traditional approach. However they
agreed that the internet has a positive impact on teaching and learning, with a response rate of 30(96.8%).
Most of the teachers 21(53.9%) in School B agreed that it was difficult using ICT tools in teaching; they also
agreed 28(71.8%) that it was more effective to use ICT in teaching and learning than the traditional approach,
and therefore preferred accessing information through the use of ICT to the use of the library 28(71.8%). The
majority 37(94.9%) of the teachers also considered the internet to have a positive impact on teaching and
learning. They disagreed with the statement that “It is time - consuming to use ICT for teaching” 32 (82.1%)
and “ICT use in teaching and learning is unreliable due to poor network connectivity” 29(74.2%).
Comparatively, the study found that teachers at School B were more comfortable using ICT in teaching than
their colleagues in School A.
Table 5: Students’ Perception towards ICT usage for teaching/learning
School A
Perception

Strongly
Agree

ICT should be
64(70%)
integrated into
teaching/learning

School B

Agree

Disagree

Strongly
Disagree

Strongly
Agree

Agree

Disagree

Strongly
Disagree

23(25%)

5(5%)

-

14(70%)

5(25%)

1(5.0%)

-

My teachers are
very competent
in using ICT for
teaching

13(14.2%) 21(22.8%)

30(41.3%) 20(21.7%)

3(15%)

10(50%)

7(35%)

-

It is time
consuming to use
ICT for learning

10(10.9%) 13(14.1%)

36(30.1%) 33(35.9%)

2(10%)

9(45%)

9(45%)

-
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I prefer
accessing
information in
the library to the
internet

8(8.7%)

12(13%)

33(35.9)

It is difficult
using ICT for
learning

6(6.5%)

5(5.5%)

One can learn
perfectly well
without ICT

39(42.2%)

5(25%)

5(25%)

5(25%)

5(25%)

43(46.7%) 38(41.3%)

-

-

11(55%)

9(45%)

15(16.3%) 21(22.8%)

34(37%)

22(23.9%)

3(15%)

8(40%)

8(40%)

1(5.0)

Internet use has
a positive impact
on learning

25(27.2%) 60(65.2%)

5(5.4%)

2(2.2%)

5(25.0%) 12(60.0%) 3(15.0%) -

The internet
speed in the
computer lab is
poor

19(20.7%) 25(27.2%)

29(31.5%) 19(20.7%)

2(10.0%) 1(5.0%)

7(35.0%) 10(50.0%)

Source: Field Data, 2019.

The study also sought to find out students’
perceptions on the use of ICT as a tool for teaching
and learning. For School A, the majority of the
students, 69(66%), disagreed that the use of ICT
for learning was time-consuming; 72(78.3%)
disagreed with the statement “I prefer accessing
information in the library to the internet”;
81(88.0%) disagreed that “It was difficult using
ICT for learning”; 56(60.9%) disagreed that “one
can learn perfectly well without computers”; and
85(92.4%) agreed that “Internet use has a positive
impact on learning. On the perception of internet
connectivity being poor in the computer lab,
opinions were split – 29(31.5%) “Disagreed”
while 25(27.2%) “Agreed”. Perception of students
in School A regarding the competence of their
teachers in ICT was worth noting. Fifty (63.0%)
students disagreed with the statement that “My
teachers are competent in using ICT for teaching”.

Of significance is the fact that they agreed that ICT
should be integrated into teaching and learning
87(95.0%).
For School B, most of the students 11(55.0%)
agreed to the statement that “It is time-consuming
to use ICT for learning”; 11(55.0%) of the students
also agreed that “One can learn perfectly well
without computers”; 17(85.0%); agreed that
“Internet use has a positive impact on learning” the
statement, “ICT should be integrated into teaching
and learning” was agreed by 19(95.0%) of the
students; 13(65%) of them agreed that, “their
teachers are very competent in using ICT for
teaching”. Most of them, however, disagreed with
the following statements, “It is difficult using ICT
for learning” 20(100%), “Internet connectivity
(speed) in the computer lab is poor” 17(85.0%).
Half of the respondents agreed that they preferred
accessing information in the library to the internet.
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Table 6: Problems faced in the use of ICT
STUDENTS
School A
Challenges
F
(%)
Power cuts
19
20.6
Virus attack
18
19.6
System breakdown 25
27.2
Lack of sockets in 30
32.6
the classroom
Total
92
100

School B
F
(%)
5
25.0
6
30.0
9
45.0
-

TEACHERS
School A
F
(%)
4
12.9
4
12.9
2
6.5
21
67.7

School B
F
2
6
31
-

(%)
5.1
15.4
79.5
-

20

31

39

100

100

100

Source: Field Data, 2019.

The results from the table show that lack of sockets in the classrooms of SHS “A” is the main impediment
to ICT use as indicated by both students (32.6%) and teachers (67.7%), whereas students and teachers in
SHS “B” indicated that system breakdown is their main challenge to ICT use with response rates of 45% and
79.5% respectively.

Discussion
The main aim of this study was to compare the use
of ICT as a tool for teaching and learning in a
public and private second cycle institution in
Ghana. The introduction and incorporation of ICT
in education can transform the quality of teaching
and learning when carefully done. However, the
main challenge is teachers’ readiness, willingness
and self-confidence in using ICT. The majority of
teachers and students in the study had a fair idea
about ICT, especially in School B, resulting in a
demonstrable proficiency in using ICT. Teachers
and students in the two schools had a positive
perception towards ICT integrated teaching.
Although many teachers, especially in School B,
were computer literate, ICT integrated teaching
was low but this was more evident with teachers
and students of School A. This demonstrated that,
with the right training, motivation and resources,
teachers would be spurred on to integrate ICT into
their teaching. These findings corroborate
Tchombe et al. (2008) view that acquiring
knowledge on ICT is essential. However, the main
issue is centred on the ability of teachers or
instructors to understand how to use it
pedagogically because the proper use of ICT can
arouse the growth of higher reasoning, enhance
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learning abilities and improve the attainment of
skills needed for life-long learning.
The study also identified that the two institutions
have ICT laboratories with qualified ICT
instructors, but they hardly ever organized training
programmes for the teachers and students,
especially for School A. According to Schoepp
(2005), the availability of computers in itself does
not guarantee ICT use in education, and there is
the need for training, for which reason O’Donnel
(1999) advocated for continuous training of
teachers in that regard.
One of the objectives of this study was to examine
the challenges associated with ICT use in both
schools. The study found that simple and more
complex issues like “lack of sockets in the
classroom” and “system breakdown” were the
main challenges faced in using ICT. In support of
this, Salehi & Salehi (2012) posited that using ICT
in everyday education is very complicated and that
the opportunities provided by ICT to support
teaching and learning are not problem-free.
Conclusion
In situating the TPACK model into this study, it
was confirmed among students of both schools
DOI: https://doi.org/10.47740/537.UDSIJD6i
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that, ICT based teaching was preferred to the
traditional method and that internet use had a
positive impact on learning. On the other hand, the
responses from teachers of School B corroborated
the essence of the theory because they revealed
that it was more effective to use ICT in teaching
and learning than the traditional approach. This
was not the case for School A, and understandably
so because they had been exposed to the traditional
way of teaching for a long time. In conclusion, the
findings from both educational institutions largely
confirm the main assumptions of the TPACK
theory, which states that teaching and learning
become interesting and more effective when
teachers acquire and use technological knowledge
in addition to their knowledge of the methods and
processes (pedagogical knowledge) and content
(content knowledge).
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