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information and the integration tools, teaching and learning, transformed the global educational system.
of information and However, despite the efforts Colleges of Education, Ghana of
communication technology governments worldwide to promote the use of advanced technologies
(ICT) communication in education, many teachers still struggle to effectively utilize available
technology, ICT tools. This issue is particularly prevalent in Colleges of Education

(CoEs) in Ghana, where the full integration of ICT tools into T&L has
not been achieved as anticipated. Consequently, this study aimed to
investigate the adoption and utilization of ICT tools by Ghanaian
lecturers in CoEs.The research questions guiding this study were as
follows: (RQ1) What ICT tools are used by Ghanaian lecturers in CoEs
and how frequently are they being used? (RQ2) What purposes do
lecturers employ ICT tools for in T&L? (RQ3) What are the reasons
behind the lecturers' use of ICT tools for the identified purposes? To
address these research questions, a comprehensive literature review
was conducted, revealing a dearth of studies specifically examining the
adoption of ICT tools in CoEs in Ghana. Therefore, this study fills the
existing research gap by providing valuable insights into the ICT tools
used by Ghanaian lecturers and the motivations behind their usage. The
findings of this study have significant implications for educational
policymakers, administrators, and lecturers in Ghana. By
understanding the current practices and perceptions surrounding ICT
tool adoption, stakeholders can develop targeted interventions to
enhance the integration of ICT tools in CoEs, thereby fostering a more
effective and engaging T&L environment. Additionally, this study
contributes to the broader literature on ICT integration in education by
providing a unique perspective on the challenges and opportunities
faced by lecturers in a specific educational context.
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Introduction

The educational system worldwide has been dramatically altered with the advent of technology in the late
twentieth century due to technology’s capacity to create a constructive, easy-to-access, and all-encompassing
teaching and learning (T&L) environment [1]. Many governments around the world have provided various
facilities and training opportunities to “enhance the use of advanced technologies in teaching and learning
processes worldwide” [1, p. 177]. Researchers have contended that governments’ efforts in most countries have
similar problems, with teachers failing to use most of the technologies available to them [2-3]. This problem has
become a significant issue, as several studies have shown that the incorporation of information and
communication technology (ICT) tools into T&L processes considerably improves student academic
performance. The application of ICT tools in education adds value to T&L by enhancing the efficacy of T&L and
by providing a dimension to T&L that was not previously accessible [4]. ICT tools may also motivate students
and help them engage in collaborative learning [5].

Due to the enormous benefits of incorporating ICT tools into T&L, many governments worldwide have developed
and implemented national policies on integrating ICT tools into education at various school levels [6-9]. Despite
the Ghanaian national policy on the integration of ICT tools integration into T&L and the numerous benefits of
using ICT tools for T&L purposes [10-13], it seems ICT tools have not been fully integrated into T&L by lecturers
in Colleges of Education (CoEs) in Ghana, as expected.

In the educational milieu, any initiatives and policies to implement technology in an educational programme
depend strongly on the support and perception of the teachers or lecturers involved; it is believed that people teach
the way they were taught [14-16].

A review of the literature revealed that no study had been conducted to understand the adoption of ICT tools in
T&L in Ghana’s CoEs; thus, the current study investigated the ICT tools used by Ghanaian lecturers in CoEs by
addressing the following research questions (RQ): RQ1: What ICT tools are used by Ghanaian lecturers in CoEs
and how frequently are they being used? RQ2: What do the lecturers use the ICT tools for? RQ3: Why do the
lecturers use ICT tools for the identified purposes?

1 Theoretical framework

The Technology Acceptance Model (TAM) explains users’ intents and behaviour when using technology [17];
see Figure 1. According to the theory, a person’s willingness to use (technology adoption) and actual use of
technology is influenced by their perceptions of the technology’s usefulness (benefit from using it) and ease of
use. Perceived Usefulness (PU) and Perceived Ease of Use (PEU) are two belief constructs that determine the
intention to use technology in TAM. The user’s conviction that ICT tools can increase their job performance is
called PU, while the user’s view that ICT tools will be simple to use is referred to as PEU.

External variables are elements outside of the users’ control that might influence their PU and PEU. For example,
self-efficacy has been proven to be crucial in influencing knowledge sharing in e-learning environments [18]. As
shown in Figure 1, the TAM suggests some interaction between external variables such as PU and PEU [19] and
their ultimate influence on Attitude Towards Use (AU) and Behavioural Intention to Use (BIU). AU relates to
how someone responds to and is inclined towards an item, which can be negative or positive [20]. BIU assesses
a person’s willingness to engage in a specific behaviour or adopt a behaviour system [24]. Teachers’ attitudes
play an important role in successfully incorporating technology into educational programs [21-22]. “No matter
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how advanced or capable the technology is, its effective implementation depends upon users having a positive
attitude toward it” [23, p. 1069]. The TAM suggests that the BIU is influenced by two behavioural beliefs, PU
and PEU. In contrast to PU and PEU, which refer to outcome expectation and process expectation [25], BIU leads
to a real technological application. These connections have been shown in various settings where technology has
been deployed [22, 26].

Actual System Use (AC) is “the indicator to find out if the respondents are using the application frequently or in
their daily basis” [27, p. 5]. Furthermore, BIU, or the intentional inclination to use information technology,
influences AC. The perceived ease of using information technology and PU, which refers to the benefit gained by
users of the relevant information technology tool, influences BIU [28].

Perceived
Usefulness *
e T Behavioral
Extermal Tttltu I e » Actual
Variables OS':erd nter:':;\ - System Use
/
Perceived
Ease of Use

Fig. 1. Technology Acceptance Model

2 Literature review

2.1 ICT tools adopted in higher education institutions

The significance of ICT tools for education cannot be overstated, and they have undoubtedly influenced T&L and
research. Several studies have demonstrated and confirmed the benefits of adopting and using different ICT tools
in HEIs to improve educational quality worldwide [29].

An international study was carried out that included respondents from Spain, Ukraine and Russia on academic
instructors’ usage of ICT tools [30]. Their study focused on the authors’ typology of ICT tools, dividing them into
three groups based on instructional objectives: information, communication, and management. Their results
showed that instructors used these tools with varying degrees of intensity. They employed various ICT tools to
create digital learning resources to present students with diverse educational possibilities in an e-learning setting.
When providing digital material for various learning goals, teachers frequently consider students’ preferences.
The range of ICT tools available is heavily dependent on instructors’ expertise; nevertheless, a university’s
educational policy, which establishes corporate requirements for competencies relating to the use of ICT tools
and regulates the use of e-learning, is no less important.

The usage of audiovisual materials in the Katsina-Ala CoE in Benue State, Nigeria, was investigated; the authors
found that college lecturers seldom employed audio-visual materials in their classes and that the chalkboard was
the sole audio-visual material used. Adopting audio-visual aids in college is hampered by nonavailability, a lack
of supporting infrastructure, and human factors [31].

Trends of pre-service Nigerian teachers’ usage and perceived usefulness of social media were investigated by
[32]. The author discovered that Facebook and WhatsApp were the most popular social media applications utilised
by participants, who mostly used the platforms for socialising rather than academic reasons.

Various types of ICT tools and the roles they played for T&L purposes, used by English lecturers for students in
the non-English study program at Institut Agama Islam Negeri (IAIN) Curup in Indonesia, were investigated [33].
The authors found that lecturers always employed the following ICT tools in the classroom while teaching
English: the speaker, educational games, and internet resources. They chose these three ICT tools because they
were simple to use and inexpensive.
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The adoption of technology for T&L purposes was the subject of a second study conducted on English lecturers
in Indonesia from various higher education institutions and universities [34]. The research revealed that the types
of ICT tools used by lecturers ranged from simple to sophisticated. Some lecturers used the ICT tools provided
by their university, while others brought their own equipment to enhance their instruction. While all lecturers have
embraced the use of ICT tools for T&L purposes, the results revealed that they still appeared to require traditional
mediums, such as a whiteboard, since access to and the variety of ICT tools were lacking in some areas. 2.2
Utilisation of ICT tools in higher education institutions
ICT tools can be used in three ways as part of the learning process as: an object, an aspect, or a medium [35]. As
an object, it is a term used to describe learning about ICT tools. Students become familiar with hardware and
applications, such as Microsoft Word, Microsoft Excel, and other programmes. The aim is to teach people how to
use computers. As an aspect, one refers to ICT tools being used in education the same way they are used in
manufacturing. Computer-aided modelling and production, for example, are examples of how ICT tools are used
in education. When ICT tools are used to promote T&L, they are called a medium. Because these mediums
(laptops, smartphones, tablets, and generally any device with wireless connectivity) make it easier to build
knowledge, solve problems, and develop skills in a pervasive and independent manner, students can learn the
necessary material at their own pace on their own time [50]. These authors also believed that digital learning tools
support teachers both in and outside the classroom hence promoting T&L.
The question of how the digital storytelling procedure affected the digital literacy abilities were investigated [36].
The pre-service teachers’ perspectives revealed various challenges in the digital story production process while
also highlighting the favourable contribution of the technique in academic contexts. Digital stories received good
ratings on the digital story evaluation scale.
2.3 Reasons for the utilisation of ICT tools in higher education institutions
The impact of using ICT tools on the success levels and attitudes of primary teacher trainees toward adopting
ICT-based instruction was investigated; it was discovered that using ICT tools for T&L purposes improved the
learning of all trainees, with high achievers benefiting more than low achievers [37]. Furthermore, trainees believe
that using ICT tools for T&L purposes improves their academic performance and that technology facilitates
learning. On the other hand, lecturers failed to acknowledge any educational benefit of employing personal
computers and projectors in pre-service teacher education.
The impact of ICT tools on the quality of T&L at a Nigerian university was investigated; the findings revealed a
distinct pattern indicating that lecturers are eager to accept ICT tools, and students with prior educational
experience believe that the implementation of ICT tools would have a profoundly positive impact on the teaching
and learning environment at the university [37]. These authors also emphasised the importance of using ICT tools
for T&L purposes within the university. In a study conducted in Nigeria, it was found that the use of ICT tools
has the potential to shape T&L in Nigerian universities by exposing students to “quality and enormous learning
resources, encourage learners to take control of their own knowledge by guiding them to the desired knowledge,
motivates both learners and teachers alike, and encourages good communication plus collaboration among
colleagues” [38, p. 48]. In another study in Nigeria, the impact of the use of ICT tools on the competency of
lecturers in Nigerian higher learning institutions was investigated, and it was found that ICT tools had a
tremendous multiplier effect on university education regarding lecturers’ proficiency [39].
The effectiveness of using ICT tools to improve T&L in polytechnic institutions in Bangladish was explored; it
was found that incorporating ICT tools into the T&L process would make the entire process easier, more engaging,
and more time-efficient [40]. More than half of technical education instructors strongly felt that ICT tools are
critical to improving the T&L process in polytechnic institutions [40]. The impact of the integration of ICT tools
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in teaching English to college students was explored, and the findings indicated that the use of ICT tools improved
language learning experiences and may be used effectively for both T&L [41].

3 Methodology

The current study was conducted using a descriptive research design using a mixed-methods approach. Using a
survey (distributed as hard copies and online) and lesson observations, quantitative and qualitative data were
gathered to achieve the primary objectives of obtaining a broad and deep understanding of the subject and
verification [42—43]. The current study was split into two phases: Phase | and Phase Il. During Phase | (survey),
quantitative data (open-ended questions of the survey) and qualitative data (closed-ended questions of the survey)
were collected, while in Phase Il (Ilesson observation), only qualitative data were collected. Nested concurrent
sampling was used in which non-probability purposive sampling was employed in Phase | (survey) to select 400
lecturers from a target population of all the lecturers at Ghana’s CoEs, and 390 answered the survey. Of the 390,
136 were sampled synchronously using convenience (haphazard) sampling for Phase 11 (lesson observation).
Quantitative and qualitative data collection and analysis were conducted separately but concurrently. Descriptive
statistics were used to analyse the quantitative data collected [44], while the qualitative data (open-ended
questions) of the survey and the lesson observation checklist were analysed using thematic and qualitative content
analysis [45]. The results and findings from the quantitative and qualitative phases were then integrated during
the interpretation phase of the current study.

4 Results and findings

4.1 Type of ICT tools used by the lecturers

In the survey, the lecturers were asked to indicate which ICT tools they used from a list of 23 possible pedagogical
ICT tools by simply replying “yes” they use it to “no” they don’t use it, and the results are summarised in Table
1.

Table 1. Survey — ICT tools used by the lecturers (n = 390)

ICT Tool Percentage
Social media (e.g., WhatsApp, Facebook, Twitter, Skype,| 96.4%
Instagram, Telegram,

Messenger)

Mobile devices 95.4%
Personal computer 94.9%
Internet 93.1%
Projector 91.3%
Learning management system 86.7%
Microsoft Office* 86.7%
Video conference (e.g., Zoom, BlueJeans) 86.2%
Video websites (e.g., YouTube, Hulu, Netflix, Vimeo) |69.0%
E-mail 68.2%
Online word processors (e.g., Google Docs, Zoho Writer,| 40.3%
ONLYOFFICE Personal)

Printer 30.3%
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Mathematics software (e.g., Maple, GeoGebra, 29.0%
Geometer’s Sketchpad)
CD/DVD ROM 25.4%
Scanner 23.10%
Note sharing (e.g., Evernote, Onenote) 22.80%
Camera 19.0%
Statistical analysis software (e.g., MATLAB, SPSS, 18.2%
Minitab)

16.4%
Cloud storage service (e.g., Drop Box, OneDrive, iCloud)
Television 16.4%
Smartboard/interactive whiteboard apps. (e.g., Explain | 14.9%
Everything, Educreations,
Jamboard)
E-portfolios 14.1%
Intranet (e.g., school network) 7.7%

Notes: *When “Microsoft Office” is used in this document, it refers to all the well-known Microsoft Office

programmes like Word, Excel, Access, and PowerPoint.

From Table 1, almost all the lecturers indicated that they use social media, mobile devices, personal computers,
projectors, the internet and projectors in their T&L. The lecturers were then asked to indicate their frequency of

use, and the ICT tools were ranked from the most frequently used to the least frequently used (see Table 2).
Table 2. Survey — ICT tools frequency of use by the lecturers (n = 390)

ICT Tool Percentage
Personal computer 35.6%
Projector 23.8%
Social media (e.g., WhatsApp, Facebook, Twitter, Skype,| 13.8%
Instagram, Telegram)

LMS 6.2%
Mobile device 4.4%
Video conference (e.g., Zoom, BlueJeans) 3.6%
Internet 3.1%
Microsoft Office* 2.8%
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Mathematics software (e.g., Maple, GeoGebra, 2.1%
Geometer’s Sketchpad)

Printer 1.8%

Video websites (e.g., YouTube, Hulu, Netflix, Vimeo) |1.0%

Television 0.8%

SmartBoard/Interactive Whiteboard Apps (e.g., Explain |0.4%
Everything, Educreations,

Jamboard)
E-mail 0.3%
Scanner 0.3%

Notes: *When “Microsoft Office” is used in this document, it refers to all the well-known Microsoft Office
programmes like Word, Excel, Access, and PowerPoint.

Table 2 shows that personal computers are the ICT tool most used by the lecturers for T&L purposes, followed
by projectors and social media. The percentage for all other ICT tools was below 10%, with the smallest
percentages being e-mails and scanners, representing 0.3% each. From the lesson observations, the ICT tools used
by the lecturers in the classroom are presented in Table 3.

Table 3. Lesson observation — ICT tools observed being used by the lecturers during the lesson (n = 136)

ICT Tool Percentage
Personal computer 100.0%
Projector 100.0%
LMS 16.9%
Microsoft Office* 8.1%

Notes: *When “Microsoft Office” is used in this document, it refers to all the well-known Microsoft Office

programmes like Word, Excel, Access, and PowerPoint.

From Table 3, it can be seen that the three ICT tools that were used most by the lecturers were personal computers,

projectors, and LMSs. The fact that Table 3 lists only four ICT tools, whereas Tables 1 and 2 list a greater variety

of ICT tools, could be attributed to the fact that some lecturers use these ICT tools outside of the classroom for

class preparation or other purposes, such as research.

5.2 What do lecturers use ICT tools for?

Section 3 of the survey sought to elicit the lecturers’ use of particular ICT tools. The responses were analysed

using thematic analysis since it was an open-ended question [46]. The findings on what the lecturers use ICT tools

for are summarised here:

Storing, retrieving, and sharing of files and information. In their accounts, 84 lecturers (21.5%) highlighted

that personal computers facilitate storing information and files and make retrieval and sharing of that information

and files very easy. One of the lecturers from the Department of Education and Professional Studies, in one of the

CoEs, stated that a personal computer “helps in lesson preparation and storing of information”. Another lecturer

recounted that a personal computer helps with “easy retrieval of information™ and is “useful for storing and sharing
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documents”. Another lecturer supported the assertion that a personal computer has the greatest impact on T&L
by stating that a personal computer “makes retrieval of information from the web”, “enhances easy gathering of
information”, “helps in lesson preparation and storing of information”, and “for storing large information”.
Another lecturer said, “Cloud Storage Service” also impacts T&L by stating, “Cloud Storage is used for storing
personal information”. Two other lecturers also supported the claim by saying that “we record live lesson with
Camtasia, upload it on OneDrive and share the link with student-teachers” and “can be used to store resource
materials for future reference”. Another lecturer believed that mobile devices have the greatest impact by stating
that mobile devices “assist in searching, storing, and sharing texts, images, photos, and videos, for the purpose of
teaching and learning and personal development”.

Research. Some lecturers (63, 16.2%) asserted that the internet as an ICT tool helps them search for information
for personal development and the preparation and delivery of their lessons. They also confirmed that the internet
helps their students’ learning in the courses they teach by stating that “the student-teacher uses this to access
documents and other files on the internet easily”, “enables the learners in doing their research”, “allows students
and facilitators to do their research”, and “to make research of difficult notes”. Other lecturers stated that the
internet is used “for a quick research and personal development”, “for a research and class presentation”, “it
enhances easy gathering of information”, “promotes research”, and “gives access to a great deal of information
and resources”. These statements related to the use of the Internet use were confirmed during a lecture on
“Historical Development of Number and Algebra” in a second-year mathematics class in a “Nature of
Mathematics” course the first author of this manuscript observed. The lecturer engaged the students in doing
group research on ancient numeration systems. The lecturer then used a presentation approach to explain the
evolution of the Egyptian, Babylonian, Roman, and Hindu-Arabic Numeration Systems.

One languages lecturer believed that the personal computer has the biggest impact on research because it can be
used “for easy research”. Other lecturers supported the claim by stating that the personal computer “helps in the
search of information” and ““aids in research and preparation of lesson notes”.

The use of ICT tools for T&L was investigated to see what they do with the ICT tools during the lesson. The
observations are summarised in Table 4.

Table 4. Lesson observation — uses of ICT tools by the lecturers from the (n = 136)

Ways of Using ICT Tools Percentage
Presentation 100.0%
Assessment 44.9%
Interaction and communication 19.9%

Table 4 shows that all lecturers utilised ICT tools for presentation, approximately half for assessment purposes,
and roughly one-fifth for interaction and communication.

5.3 Why do lecturers use ICT tools?

The study also investigated why the lecturers use ICT tools for T&L purposes. Data to address the reason the
lecturers use ICT tools was collected using the survey. The questionnaire was divided into three sections. The
demographic information of lecturers was presented in Section 1. Section 2 of the survey was designed to extract
lecturers’ ICT tools used in T&L. The third section of the questionnaire asked lecturers on the impact of the ICT
tools they use to teach. Lecturers were asked to identify the ICT tools that they felt had the greatest influence on
T&L and to explain why. Section 3 of the survey sought to elicit the reasons for using particular ICT tools to
address RQ3. The main reasons the lecturers use ICT tools are summarised here:
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Aids in lesson preparation and delivery, and for personal development. Some lecturers (33, 8.5%) reported
that implementing ICT tools in their teaching aids them in the preparation to deliver their lessons and helps them
enact those lessons. One of the lecturers stated that the “Internet is very convenient and supports virtual teaching
and learning”. This claim was confirmed during the lesson observation. An instructor of a second-year English
course on the topic “Theories of Semantics” instructed the students to use the internet to research and present
information on the theories of semantics, followed by a class-wide discussion on the theories.

Another lecturer stated that “these tools can be used to complement face-face teaching and learning”. This
assertion was corroborated during the lesson observation. A lecturer of a “Databases” course taught an Information
Technology (IT) class using a personal computer and a projector to supplement the presentation on the topic “The
Relational Model and Normalisation”. The lecturer showed the class a YouTube video explaining the concept of
“normalisation”.

Some lecturers (21, 5.4%) indicated that ICT tools “Promote lesson preparation and delivery”. This claim was
again confirmed during the lesson observation where a lecturer delivered on the topic “linear and exponential
Series” in an “algebraic thinking” second-year mathematics class. The lecturer used PowerPoint to present
“arithmetic and geometric sequences and series, infinite geometric sequences, and recursively defined sequences”.
Easy accessibility and user-friendliness. Just over one-tenth (53, 13.6%) reflected on the theme that some ICT
tools can be easily accessible and user-friendly to them and their students. One language lecturer said social media
impacts T&L regarding easy accessibility and user-friendliness by stating that social media has an “ecase of
accessibility” capacity. Six other lecturers supported the assertion by saying that “Everyone has access”, “Students
access them easily”, “Almost all students have a WhatsApp account”, “Easy to use, very affordable in terms of
data”, and “flexible to use”. Three other respondents attested to this assertion by stating that social media “are
very accessible and commonly known”, “easy access to students”, and “it is easy to access and not difficult to
use”. These quotations from four lecturers demonstrate their belief that mobile devices influence T&L in terms of
user-friendliness and accessibility: “readily available for use”, “easy access”, “easily accessible and can be used
by all”, and “they are very accessible and commonly known”. Two of the lecturers supported the claim by stating
that mobile devices “can be used anywhere and also convenient” and one can “have access to it all the time”. One
lecturer also stated that Cloud Storage Service “makes remote file access easy” and LMS are “user friendly and it
is common”.

Portability and time-saving. Some lecturers (15, 3.9%) explained that they incorporated ICT tools into their
instruction due to their portability and efficiency. They supported the claim by stating that ICT tools “have
portability advantage”, are “portable and very convenient”, “it saves time and makes learning easy”, “it is portable
and easy to use”, and “it’s portable”. One respondent claimed that social media is “comparatively economical”,
and another said that a personal computer is “portable and easy [to] use”.

Increased productivity. Some lecturers (17, 4.4%) reported that some ICT tools increase their efficiency in
discharging their lecturers’ duties and help their students in their learning. They pronounced the use of ICT tools
“increase productivity” and serve as “productivity tools that help students practice”. One lecturer believed that
mobile devices are used “for easy communication”. Although mobile devices are primarily used for
communication, some educators are beginning to see them as an essential element of instructional activities at
educational institutions that provide suitable conditions for formal and informal education [47]. Therefore, mobile
devices can be seen as an ICT tool that can increase productivity in educational institutions. Another lecturer
stated that a personal computer “is versatile”, leading to increased productivity. A computer is a multifunctional
tool that allows a user to fully use its various functions if the human-computer interaction design is flexible and

resilient, which can, in turn, boost the productivity of the user [48]. In their study, other researchers found that
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software, namely the Thesis Supervision System, may enable supervisors to interact effectively, resulting in higher
quality thesis outputs and less thesis process [49].
5 Discussion
The current study sought to examine the lecturers’ adoption of ICT tools in Ghanaian CoEs by exploring which
ICT tools are used by Ghanaian lecturers, what they use them for and why they use specific ICT tools. The results
showed that, regarding the ICT tools used by the lecturers, more than two-thirds of the lecturers use personal
computers, projectors, social media and LMSs for T&L purposes. Contrary to the findings of the current study,
another study found that lecturers used social media platforms for social purposes rather than academic ones [32].
Again, in contrast to the findings of another study in which participants refused to recognise the educational value
of using computers and projectors in pre-service teacher education [37], the results and findings from the current
study on this research topic are conflicting. Instead, the lecturers in the current study acknowledged the
educational value of computers, projectors, social media, and LMSs in pre-service teacher preparation hence
employing them in their T&L process. According to the findings of the current study, lecturers use ICT tools not
only to teach but also to store, retrieve, and share files and information, and to conduct research. This being said,
the findings from the current study failed to acknowledge ICT tools being used by the lecturers from CoEs in
Ghana as an object and as an aspect, as opined by [35]. However, the current study established that lecturers of
CoEs in Ghana mostly use ICT tools as a medium to promote T&L, as suggested by [35]. The current study also
found that, as instructors utilise these ICT tools, they develop professionally, corroborating the findings of a
previous study which concluded that ICT tools have a significant multiplier effect on university education in terms
of lecturers’ proficiency [39].
According to the findings, the lecturers employed the ICT tools in their teaching due to their portability,
timesaving capabilities, easy accessibility and user-friendliness. This revelation was corroborated with the
findings of another study in which the lecturers always used three types of ICT tools because they were simple to
use and inexpensive [33]. A different study also confirmed this revelation, where participants of their study
believed that incorporating ICT tools into the T&L process would make the entire process easier, more engaging,
and more time-efficient [40]. Finally, ICT tools help with lesson preparation and delivery, personal development,
and increasing productivity, according to the lecturers who participated in the current study.
This finding supported another study that found that adopting ICT tools in the classroom improved learning for
all students, positively impacted their academic achievement, and made learning simpler [37]. Participants in
another study suggested that ICT tools can be utilised effectively for T&L and language acquisition, further
supporting this finding [41]. Furthermore, the findings of another study were consistent with the results and
findings of the current study in that the participants stated that ICT tools provided excellent and substantial
learning resources, encouraged students to take responsibility for their own learning by directing them to the
knowledge they desired, motivated both students and teachers, and promoted effective communication and
collaboration between staff members [38].
6 Conclusions and recommendations
The current study investigated the acceptance and use of ICT tools by lecturers of CoEs in Ghana and found that
some lecturers currently use personal computers, projectors, social media and LMSs for T&L purposes. Apart
from using these ICT tools to teach their courses, they also use some ICT tools for storing, retrieving, and sharing
files and information and research. The lecturers attributed these benefits of the ICT tools to their portability,
time-saving capabilities, easy accessibility, and user-friendliness. Therefore, it is recommended that the Ghanaian
government continue to provide the necessary pedagogical ICT tools to lecturers, thereby changing their
perceptions of the integration of ICT tools for T&L purposes. These tools must be made available to enhance the
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use of ICT tools in the classrooms because the adoption of these ICT tools may be hampered by non-availability
and a lack of supporting infrastructure [31].

The findings of the current study showed that less than one-tenth of lecturers use ICT tools for daily teaching.
This low percentage could be due to a lack of training in how to effectively integrate ICT tools in the classroom
or a lack of the advantages of understanding of ICT tools [30]. As a result, workshops and seminars should be
held for all lecturers in the CoEs in Ghana on how to apply some common pedagogical ICT tools. These
workshops and seminars should also highlight the advantages of integrating ICT tools for T&L purposes. If
lecturers have limited knowledge about the integration of ICT tools and their advantages, it negatively impacts
their use. As a result, lecturers must be trained to have the knowledge and abilities to effectively support their
students’ use of ICT tools in T&L. Put another way, implementing ICT tools in education successfully depends
on training and competence. These recommendations will enhance lecturers’ teaching techniques to promote
effective learning and fulfil 21st-century teaching skills.

7 Ethics approval and permissions
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