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Abstract: Information and Communication Technologies (ICTs) have widely gained acceptance over the years by students, lecturers 

and institutions, thus playing various roles in teaching and learning processes in tertiary institutions. These roles ICTs play in learning 

environments have a relationship with their perceived usefulness thus acceptance. This then became the basis for identifying the 

prevalent roles and underlying student perceptions which necessitated usage of ICTs in a tertiary institution. The study used a survey 

conducted on samples chosen from the student population engaged in ICT-related courses (forming a total of 180 students) in the 

conveniently selected tertiary institution. The self-administered questionnaire for collecting data from the sample contained 8 open-

ended and 2 close ended questions. The statistical method used for the study was a one way ANOVA and the data was analysed using 

SPSS. Results showed that students tend to use specialized software more often than internet, computer system and handheld devices. It 

also revealed that students use the internet for communication, learning and research more than other mentioned ICTs. The results also 

showed that students had positive perceptions about the use of ICTs in their academic activities and processes. This suggests that the 

reception is favourable for the integration of more ICTs in the school learning environment. Additionally, from the study, it is concluded 

that the internet services should be made more accessible to students. Furthermore, it suggests tertiary institutions subsidize the cost of 

handheld devices for students to encourage their usage. 
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1. Introduction 
 
Information and Communication Technologies (ICTs) are 
changing classrooms into more, collaborative, engaging and 
productive learning environments. It has become incumbent 
for school authorities to employ one form of ICT or the 
other in the teaching - learning process and as well as in the 
management processes of their institution. Nevertheless, 
technology is never stagnant and all stakeholders need to 
conform and adapt to various newer technological 
advancements and innovations. Consequently, these already 
technology-infused learning environments further provide 
instructions which can be tailored to student’s specific 
needs, interests and learning styles. The concepts, theories 
and methodologies in designing, developing and evaluating 
the teaching-learning processes more effectively in 
transforming the entire education systems and practices is as 
a result of the advancement in ICT. For the purposes of this 
study, we confine the scope to only ICT tools like handheld 
devices, computer system, internet and special software. The 
various roles these ICTs play towards learning of tertiary 
institution students, their usage of ICTs and associated 
perceptions form the core basis of this study. 
 
A new era of teaching and learning is on the rise: a student-
centered, technologically- and socially-rich environment that 
promises breakthroughs across the educational spectrum 
[1].These ICTs are changing the way students learn and 
teachers teach, and influencing the dynamics and reshaping 
the nature of education. These ICT tools contribute greatly 
to student net-centric attitude. In a form of computer and 
network based technologies, they are heavily laden with 

impressive potential for increasing the access to information 
and bridging the digital divide. 
 
United Nation Group on the Information Society [2] is of the 
view that new ICTs have become critical enablers for 
sustained human development. These technologies are 
closely linked to developments. Consequently, the 
educational sector is not left out and in support of this, [3] 
identified that ICT are crucial disciplines that, when 
integrated into schools, human resources become more 
developed and more productive. Institutions globally are 
employing various forms of ICTs to either complement or 
replace their traditional teaching-learning processes. The 
benefits of such moves are vastly impressive and institutions 
who are rightly applying these technologies are reaping great 
fruits as well as making great strides. Such institutions are 
aware of the benefits these technologies have for their 
teaching – learning process and school management 
activities. They also adapt various efficient and effective 
ICTs. Sikkim Manipal University, Ghana seems to be 
making notable and commendable strides in implementing 
various ICTs and a few others being experimented before an 
all-inclusive rollout. This study intends to evaluate the roles 
and perceptions behind the newer roles of ICT in a tertiary 
institution. 
 

2. Objectives 
 
The following objectives are framed for the purpose of the 
study: 
1. To identify the subsequent newer roles ICTs play in 

activities and processes of the selected tertiary institution 
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2. To assess perceptions of students which influenced 
newer ICT roles 

 

3. Literature Review 
 
The rapid and continuous development of sciences and 
technologies and the strong socio-economic transformations 
are significantly influencing both the social structure and the 
organization of the educational systems [4]. In a study to 
identify the impact of education Technology on Student 
Achievement, [5], pointed that students with access to 
computer assisted instruction or, integrated learning systems 
technology or, simulations and software that teaches higher 
order thinking or, collaborative networked technologies or 
and design and programming technologies, show positive 
gains in achievement on researcher constructed tests, 
standardized tests, and to national tests. A look is then taken 
at the application of ICTs in the education process. 
 

ICTs in Education 

 
The use of ICTs in education has encouraged teaching and 
learning through the use of the internet and other electronic 
media (which is consequently referred to as e-learning). This 
has contributed immensely to the reach and richness of 
tertiary education. E-learning recommendation system helps 
learners to make choices without sufficient personal 
experience of the alternatives, and it is considerably 
requisite in this information explosion age [6]. E-Learning is 
generally meant for remote learning or distance learning, but 
can also be used in face-to-face mode [7]. Every eLearning 
system establishes a basic ‘infrastructure’ of computers, 
networks, communications and a technical department filled 
with ICT professionals to consistently maintain and upgrade 
the infrastructure, train the users and continuously provide 
technical support as and when required by them [8]. With an 
understanding of how ICTs are fused into tertiary education, 
the benefits of ICT technologies are discussed next. 
 

Benefits of ICT technologies 

 
In understanding benefits harnessed from the use of ICTs in 
education, a look at [9], suggests that goals foreseen for 
educational technology may be summarized as follows: 
supporting learning, improving effectiveness and 
productivity of learning-teaching and of the resources used 
in these processes, transforming relevant theoretical 
information into practice, and supporting the instructor. In 
addition, ICTs are beneficial in the sense that they are also 
transformational tools which, when used appropriately, can 
promote the shift to a learner-centered environment [10]. 
 
Furthermore, ICTs are widely acknowledged as builders and 
supporters of organizational processes on a competitive 
global platform [11]. ICTs not only help tertiary institutions 
of less developed countries in narrowing the global digital 
divide and thus producing knowledge-based societies; but 
also help improve quality of learning and educational 
outcomes. With these in mind, it then becomes important to 
review Ghana’s situation from a comparative global stance. 
This is discussed in the subsequent section. 
 

 

ICT Effectiveness: Comparisons  

 
The 21st century demands ICT skills in all fields, most 
importantly for education, employment and for everyday life 
[12]. ICT has been used in science and technology 
education, and in other areas of the curriculum, for over 20 
years [13]. Nations are now adopting it for various purposes 
and in education. The advanced nations are leading in 
production and use of ICT however the developing and poor 
states are also no more unaware of harnessing ICT for 
development (ICT4D) [14]. In Ghana, ICT for Accelerated 
Development (ICT4AD) is designed to propel educational 
technology in Ghana, but unfortunately, there have been 
issues surrounding its effectiveness [3]. Though some 
persons were adamant and resistive to change, others have 
changed their perception of ICT over time. This is because 
they are aware and had discovered the advantages of some 
ICT tools and applications being introduced in the 
classrooms whereby scientific technology are been joined 
with learning theory in classroom applications. In other 
words, these persons are of the opinion that the educational 
system is in a technological revolution and this has also re-
shaped the methodology used in teaching and learning. More 
importantly, the evolution of ICT and the increasing need for 
efficiency has led to the equivalent formation of physical 
world processes in the virtual world [11].  
 
Having reviewed various issues concerning ICTs usage and 
in education, the study is better positioned and the 
methodology is subsequently discussed. 
 

4. Research Methodology 
 
A surveying methodology was adopted and samples chosen 
from the student population were for the data gathering 
process. The study’s population included the students 
engaged in ICT related courses. Of those students, 180 were 
chosen. In collecting data, a self-administered questionnaire 
instrument was used containing 8 open-ended and 2 close 
ended questions. The statistical method used for the study 
was a one way ANOVA and the data was analysed using 
SPSS. Using all the above mentioned as the study’s 
methodology, the following however delimits the study. 
 

5. Delimitations 
 
The findings of this study are mainly applicable to the 
students of ICT related courses in a selected university in 
Accra and not applicable to other universities students. Only 
one institution was conveniently selected for this study since 
studying of other institutions would be not possible for the 
researchers, owing to constraints of administering and 
collecting of questionnaires, lack of appropriate funding and 
duration of the research which might last up to months. 
 

6. Data Analysis and Discussion 
 
Based on the objectives of the study, data was gathered and 
analyzed with results as presented below: This section 
presents the results of the study using df= degree of 
freedom, f= frequency, and sig.= level of significant. 
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In line with the objectives of the study, identification of 
newer roles of ICTs was performed under the following 
categorizations; communication, learning, research and 
assessment. Furthermore, these ICTs available to students 
have been categorized as follows: handheld devices between 
and within groups, computers system between and within 
groups, internet between and within groups; and special 

software between and within groups. These were analysed 
using a one way ANOVA. 
 
Research objective One: To identify the subsequent newer 

roles of Tertiary Institutions activities and processes. 

Identifying the role of ICT in communication, table 1 shows 
how students use various ICT’s for communication. 
 

Table 1: Students using ICTs to communicate 
 Sum of 

Squares 
df Mean 

Square 
F Sig. 

Handheld Devices for communication Between Groups 98.348 4 24.587 117.395 .000 
Within Groups 36.652 175 .209   
Total 135.000 179    

Computer System for communication Between Groups 46.879 4 11.720 58.067 .000 
Within Groups 35.321 175 .202   
Total 82.200 179    

Internet for communication Between Groups 207.067 4 51.767 916.620 .000 
Within Groups 9.883 175 .056   
Total 216.950 179    

Special Software for communication Between Groups 194.472 4 48.618 440.197 .000 
Within Groups 19.328 175 .110   
Total 213.800 179    

Source: Field Source Data 
 
From table 1, there was a statistically significant difference 
between groups as determined by one-way ANOVA for 
Handheld devices for communication (F(4,175)=117.395, p 
=.000), computer system for 
communication(F(4,175)=58.067, p =.000), internet for 

communication (F(4,175)=916.620, p =.000), special 
software for communication (F(4,175)=440.197, p =.000). In 
this case majority of students use internet more than the 
other ICTs specified in the study for communication. 

 
Table 2: Students using ICTs to learn 

ANOVA 
  Sum of Squares df Mean Square F Sig. 

Handheld Devices for 

Learning 

Between Groups 98.348 4 24.587 117.395 .000 
Within Groups 36.652 175 .209   
Total 135.000 179    

Computer System for 

Learning 

Between Groups 46.879 4 11.720 58.067 .000 
Within Groups 35.321 175 .202   
Total 82.200 179    

Internet for Learning Between Groups 207.067 4 51.767 916.620 .000 
Within Groups 9.883 175 .056   
Total 216.950 179    

Special Software for 

Learning 

Between Groups 194.472 4 48.618 440.197 .000 
Within Groups 19.328 175 .110   
Total 213.800 179    

Source: Field Source Data 
 
Table 2 represents how students use ICTs for learning 
between and within groups. From table 2, there was a 
statistically significant difference between groups as 
determined by one-way ANOVA for Handheld devices for 
learning (F(4,175)= 89.518, p =.000), computer system for 
communication(F(4,175)= 60.192, p =.000), internet for 
communication (F(4,175)= 79.245, p =.000), special 
software for communication (F(4,175)= 84.735, p =.000). In 
this case, majority of students use internet more than any 
other ICTs specified in this study for learning. 
 
Table 3 shows how students’ used ICTs for research 
between and within groups. The table further shows that 
there was a statistically significant difference between 
groups as determined by one-way ANOVA for Handheld 
devices for research (F(4,175)= 158.550, p =.000), computer 

system for communication(F(4,175)= 67.188, p =.000), 
internet for communication (F(4,175)= 183.137, p =.000), 
special software for communication (F(4,175)= 28.592, p 
=.000). In this case majority of students use the internet to a 
greater extent than other mentioned ICTs for research. 
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Table 3: Students using ICTs for research 
ANOVA 
  Sum of Squares df Mean Square F Sig. 
Handheld Devices for 
Research 

Between Groups 98.348 4 24.587 117.395 .000 
Within Groups 36.652 175 .209   
Total 135.000 179    

Computer System for 
Research 

Between Groups 46.879 4 11.720 58.067 .000 
Within Groups 35.321 175 .202   
Total 82.200 179    

Internet for Research Between Groups 207.067 4 51.767 916.620 .000 
Within Groups 9.883 175 .056   
Total 216.950 179    

Special Software for Research Between Groups 194.472 4 48.618 440.197 .000 
Within Groups 19.328 175 .110   
Total 213.800 179    

Source: Field Source Data 
 
Research Objective Two: To assess perceptions of students 

that influenced newer ICT roles 

 

 

Table 4: Perceptions of Students that influenced newer ICT roles 
ANOVA 

  Sum of Squares df Mean Square F Sig. 

I am more enthusiastic about the subjects 
for which involve the use of computers 

Between Groups 92.101 4 23.025 98.735 .000 
Within Groups 40.810 175 .233   
Total 132.911 179    

The use of ICTs reduces my personal 
interaction with my colleagues and 
lecturers 

Between Groups 54.571 4 13.643 41.734 .000 
Within Groups 57.207 175 .327   
Total 111.778 179    

ICTs makes provision which favours my 
style of learning 

Between Groups 114.571 4 28.643 90.575 .000 
Within Groups 55.341 175 .316   
Total 169.911 179    

The internet provides a means of 
expanding and applying what has been 
taught in class 

Between Groups 155.352 4 38.838 218.599 .000 
Within Groups 31.092 175 .178   
Total 186.444 179    

With available ICTs, I have access to 
more information resources than my 
lecturer offers 

Between Groups 159.068 4 39.767 33.802 .000 
Within Groups 205.882 175 1.176   
Total 364.950 179    

I feel the use of ICTs for various 
University Processes affects my overall 
performance 

Between Groups 65.941 4 16.485 92.900 .000 
Within Groups 31.054 175 .177   
Total 96.994 179    

Source: Field Source Data 
 
Table 4 shows results of perceptions of students which 
influenced newer ICT roles that have been analysed using a 
one way ANOVA between and within groups at .000 level 
of significant. 
 
From table 4, there was a statistically significant difference 
between groups as determined by one-way ANOVA for 
students who, are more enthusiastic about the subjects for 
which involve the use of computers (F(4,175)= 98.735, p 
=.000), use of ICTs reduces their personal interaction with 
their colleagues and lecturers (F(4,175)= 41.734, p =.000), 
ICTs makes provision which favours their style of learning 
(F(4,175)= 90.575, p =.000), internet provides a means of 
expanding and applying what has been taught in class 
(F(4,175)= 218.599, p =.000), claims With available ICTs, 
they have access to more information resources than my 
lecturer offers (F(4,175)= 33.802, p =.000), feel the use of 
ICTs for various University Processes affects their overall 
performance(F(4,175)= 92.900, p =.000).  
 
The study thus revealed that amongst all the perceptions 
which influenced emerging newer roles of ICTs, the Internet 

providing a means of expanding and applying what has been 
taught in class was ranked highest. 
 

7. Discussion 
 
The study revealed that with respect to ICTs (handheld 
devices, computer systems, internet and special software) 
available in the school learning environment, they were used 
summarily for communication, learning and research. 
According to results from the study, situations which prevail 
in the selected tertiary institution have been discussed under 
the following categorizations starting with using the Internet 
for communication. 
 
(i) Using Internet for Communication 

The use of the Internet continuously creates newer forms of 
communication for individual expressions as well as for 
cohesive community development [15].Research by others 
have also revealed trends similar to this current study that 
computer–mediated communication (CMC) environments 
such as chat rooms, blogs, newsgroups, and multi–user 
domains (MUDs) and Social Networking Sites have 
revealed interesting trends in the way individual identity is 
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presented, language is used and interactions have transpired 
[15], [16], [17], [18], [19], [20]. 
 
Thus, communication mediated through the Internet is an 
ever-evolving aspect of communication amongst tertiary 
institutions as it provides efficient, convenient and cost-
effective means of exchanging information. The internet 
goes beyond providing learners a means for communication 
but as a means for learning which has been discussed 
subsequently as follows. 
 

(ii) Using Internet for Learning 

Portable handhelds and Personal Computers are widely 
gaining internet functionality granting users extensive access 
to the internet. The functional screen size (including modes 
of navigation), portability, multimedia, internet accessibility 
and other specifications of these devices unleash teaching 
and learning affordances for the classroom and beyond [21, 
22, and 23]. The findings of the study that these Internet-
enabled devices were used for learning, is in line with [23] 
who stated that finding information rather than possessing it 
or knowing it becomes the defining characteristic of learning 
generally and of mobile learning especially, and this may 
take learning back into the community. Chan, Lee and 
McLaughlin [24]also describe a study where positive 
learning outcomes have been achieved through experienced 
university students creating and producing podcasts for 
novice students on aspects of information technology. 
 
These internet-enabled devices have found their way into the 
school learning environment and are actively transforming 
the way students learn and teachers teach. The purposes of 
the Internet are not exhaustive; they go beyond providing a 
means for communicating and learning to include aiding 
academic research. The internet as a means of undertaking 
academic research has been detailed in the following 
section. 
 

(iii) Using Internet for Research 

As with the finding of this study where Internet was 
predominantly used for research, many other studies have 
documented a positive correlation between computer use 
and various positive educational outcomes, including math 
and reading test scores [25], school enrolment (Fairlie, 
2005), and high school graduation [26]; [27].Although 
learners access the Internet from a variety of geographical 
locations, home access allows a degree of flexibility and 
autonomy difficult to replicate elsewhere [28]; [29].  
 
Since access to the internet is mainly achieved through 
computer systems and/or handheld devices which possess a 
positive correlation to learning outcomes, learners 
successfully also undertake research through these means. 
Having looked at the Internet as a means for undertaking 
academic research, its purposes as subsequently viewed as a 
means of expanding and applying knowledge. 
 

(iv) The Internet as a Means of Expanding and Applying 

Knowledge 

Having access to the internet arms learners with tools and 
requisite information resources to ensure their success at 
academic endeavours particularly in the tertiary institution. 
Various researchers are of the view that the Internet ‘blows’ 

up the traditional trade-off between richness (overall quality 
of information) and reach (number of people involved in the 
exchange of information) [30]. Weigel[30] applies this 
framework to higher education institutions and challenges 
institutions not only to focus on the increased ‘reach’ but 
also on ‘the wonderful opportunities for enhancing the 
richness of students’ educational experiences’. With its role 
in education, many educators have positive perceptions 
about the potential for Internet-enabled learning [31]; [32]; 
[33]; [34]; [35]; [36]; [37]; [38]; [39]; [40]; [41]. 
 

8. Findings 
 
The study showed that students had uses for various forms 
of ICTs and their usage varied depending on the tasks to be 
achieved. The Internet comparatively yielded more worth 
and cut across various aspects of academic activities and 
processes. Access to the Internet is primarily perpetuated 
through Personal Computers and/or handheld computers 
thus indicating a high usage of such devices by learners. 
Furthermore, learners as per an analysis of their responses 
had positive perceptions towards the use of ICTs in their 
academics. 
 
It also revealed that students uses internet for learning more 
than other mentioned ICTs. Internet availability had been a 
problem to students in their research. Not all students could 
afford handheld devices that will enhance learning. 
 

9. Conclusion 
 
The use of various forms of ICTs in education has greatly 
transformed traditional academic activities and processes. Its 
role to the overall function of a tertiary institution is crucial 
and should not be taken for granted as results showed a high 
reliance on the Internet for their communication, learning 
and research. Gradually, there is a noticeable shift from 
teacher-centred forms of instruction because learners have 
access to even better resources and learning aids. The 
Internet facilitates these and has to a great extent proven to 
be comparatively efficient when integrated into academic 
activities and procedures. Both learners and teachers are 
innovatively incorporating ICTs into teaching-and-learning 
activities which send cues to tertiary institutions to realign 
themselves policy-wise and ICT-provision-wise. This is 
necessary because there was a noted positive perception 
towards ICTs and their perceived usefulness in the study. 
 
These conclusions necessitate the following 
recommendations and suggestions for further study. 
 
10. Recommendations and Suggestions for 

Further Research 
 
From the study, results showed that there was a heavy 
reliance on the Internet by learners for their communication, 
learning and research needs. Since the Internet is mostly 
accessed through computer systems or handhelds, the prices 
of such devices primarily used in school learning 
environments can be waived for learners. Furthermore, 
access to the Internet should be improved and faster speeds 
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should be provided to learners so as to aid their academic 
activities and processes. 
 
To this, tertiary institutions should consider providing more 
resources to learners through the Internet because students 
have shown positive perceptions towards the integration and 
usage of ICTs in their academics. Further research can 
carried out to take a look at these issues on a larger scale and 
could include facilitators and school authorities to find out 
their perceptions on the use of ICTs. 
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