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Abstract

One of the most common problems of using Information and Communication Technologies
(ICTs) in education is to base choices on technological possibilities rather than educational
needs. In developing countries where higher education is fraught with serious challenges at
multiple levels, there is increasing pressure to ensure that technological possibilities are viewed
in the context of educational needs. This paper argues that a central role of educational
technology is to provide additional strategies that can be used to address the serious
environmental and educational challenges faced by educators and students in higher education.
The educational needs manifest in Nigerian universities include addressing general lack of
academic preparedness, multi-lingual needs in English medium settings, large class sizes and
inadequate curriculum design. Using case studies from one higher educational institution, this
paper shows how specific and carefully considered interventions using ICTs can be used to
address these teaching and learning concerns. These examples serve to demonstrate some ways
in which teaching and learning may be enhanced when uses of educational technology are
driven by educational needs. The paper concludes that design of educational technology
interventions should be driven by educational needs within the context of a broader teaching and
learning strategy which requires buy-in of both educators and learners.
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Introduction

It has been suggested that information and communication technologies (ICTs) can and do play a
number of roles in education. These include providing a catalyst for rethinking teaching practice
(Flecknoe, 2018; McCormick & Scrimshaw, 2018 ) developing the kind of graduates and
citizens required in an information society (Department of Education, 2011); improving
educational outcomes (especially pass rates) and enhancing and improving the quality of
teaching and learning (Wagner, 2017; Garrison & Anderson, 2016). While all of these suggest
the potential impact of ICTs in education in general and South Africa in particular, it is still
difficult to demonstrate the potential of technologies in addressing specific teaching and learning
problems faced by Nigerian higher education institutions. The thesis of this paper is that the
potential of ICTs is sandwiched between increasing pressure on higher education institutions
from government to meet the social transformation and skills needs of Nigeria, and the varying
student academic preparedness, large class sizes and multilingualism currently experienced in
these teaching and learning contexts. Our thinking aligns with others (such as Kirkup &
Kirkwood, 2015; Wagner, 2017) who argue that it is the contextualized teaching and learning
needs that ought to drive the ICT intervention, rather than the technology itself. In South Africa,
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contextualization of teaching and learning requires a tightrope walk between higher education
imperatives and social-cultural context of the educational landscape. This paper illustrates by
means of examples drawn from one higher education institution how educational needs can drive
design of learning environments and technological use.

Challenges Facing Higher Education in Nigeria
General challenges

Currently, higher education in Nigeria is under increasing pressure to meet the social
transformation and skills needs of the Nigerian students (Kistan, 2019). At the same time it is
under immense external and internal pressure to improve on its policy and delivery performance
(De Clercq, 2019). One of the indicators of social transformation in education is increasing the
demographic representation among graduates and reducing the demographic difference between
student intake and graduate throughput. The National Higher Education Plan (2018) outlines the
role of higher education institutions in Nigeria:

The key challenges facing the Nigerian higher education system remains to redress past
inequalities and to transform the higher education system to serve a new social order, to meet
pressing national needs, and to respond to new realities and opportunities. Furthermore, recent
government policy has added pressure on higher education institutions by linking funding to
throughput. In other words, unlike in the past when institutions were funded on the number of
registered first year students, funding is now linked to graduate throughput. Improving efficiency
and addressing the equity needs of the country raises conflicting challenges for higher education
institutions (Scott, 2014):

1). These challenges are exacerbated by the fact that most students enter university under-
prepared and therefore require more support to bridge the gaps in the required knowledge and
skills (Paras, 2017). Furthermore, in 2019 quality assurance audits focusing on the institutional
management of core functions of teaching and learning, research and community engagement
were conducted at Nigerian higher education institutions. The challenge for higher education
institutions is therefore not only about increasing throughput in terms of numbers and the
diversity of its student population but also involves ensuring quality educational provision.

The Nigerian government has identified the use of ICTs for teaching and learning as an
important priority. For example, the e-Education policy states:

Every Nigerian manager, teacher and learner in the general and further education and training
bands will be ICT capable (that is, use ICTs confidently and creatively to help develop the skills
and knowledge they need as lifelong learners to achieve personal goals and to be full participants
in the global community by 2013 (Federal Ministry of Education, 2013: National Policy on
Education: pg.17). Thus, the ultimate goal of the policy is the realization of ICT-capable
managers, educators and learners by 2018. Read together with the National Higher Education
Plan, these two policies have ramifications for instructional designers, educators, students and
researchers. The underlying argument of this paper is that the realization of the policy’s goals
largely depends on the extent to which current educational challenges are re-conceptualized in
the context of the role that ICT can play in teaching and learning. The current focus on teaching
and learning coupled with growth in educational technology in Nigerian higher education
institutions (Czerniewicz et al., 2015): The role of ICTs in higher education in Nigeria requires
that we begin to ask questions about the ways in which educational technology contributes to
addressing the educational challenges in Nigeria.



African Journal of Integrated Knowledge and Technology VOI. 3 No. 1 June 2023 AJIKT Print ISSN 2814-2802
Online ISSN: 3027-0553

Educational challenges in Nigerian higher education

As is the case in higher education globally, Nigerian higher education is under pressure to
increase participation from diverse groups of students and to produce the skills required for a
rapidly changing society. In the UK, for example, participation in higher education has increased
since the 1940s but participation of higher socio-economic groups still exceeds that of lower
socio-economic groups (DFES report, 2014). While similarly, these challenges take particular
forms given South Africa’s unique history. For example, global disparities are defined in terms
of class; in South Africa the educational disparities are manifested along racial lines due to the
political, economic and social policies of the pre-1994 era. Redress of marginalized groups and
social transformation is therefore central to the policies of post-1994. The Nigerian government
has made it clear that one of its aims is to achieve equitable access to higher education for
previously disadvantaged learners, with diverse educational backgrounds (Hardman & Ng’ambi,
2013). Education is viewed as one of the key mechanisms of achieving social transformation. It
is in this educational context that new opportunities for educational technology have arisen.
Although we are aware that educational challenges demand multi-pronged approaches, which
may include both traditional teaching approaches and innovative non- digital instructional
designs, it is the role of educational technology that is the focus of this paper.

Specific teaching and learning challenges

The major teaching and learning challenges facing higher education revolve around student
diversity, which includes, amongst others, diversity in students’ academic preparedness,
language and schooling background. Teaching and learning in higher education in general can
largely be characterized as follows: instruction that is too didactic, a lack of personal contact
between teachers and students and among students, assessment methods that are inadequate to
measure sophisticated learning goals and too little opportunity for students to integrate
knowledge from different fields and apply what they learn to the solution of real-world problems.
(Knapper, 2016: 94). Teaching and learning in Nigerian higher education fits the above
description but in addition it has to contend with deep-rooted complex issues and problems
stemming primarily from a previously racially divided and unequal education system. In
addition, large classes are an endemic feature of most university courses posing an additional
challenge in the teaching of a diverse student population. Nigerian higher education institutions
are faced with a myriad teaching and learning challenges. In this paper we focus on a few of
these: academic preparedness, multilingualism in a first language context, large classes and
inadequate curriculum design. In the next section, | looked at ways in which ICTs have been
used to respond to these challenges in Nigerian higher education institution.

Academic preparedness
Students from disadvantaged educational backgrounds as well students from privileged

backgrounds generally enter higher education with gaps in the knowledge and skills required for
studying particularly in key areas such as mathematics (Paras, 2017, Howie & Pietersen, 2016)

and science. Given the pressure to increase the diversity of the student population of Nigerian
higher education, assessing students’ potential for success in higher education has gained
increasing importance, particularly since the school-leaving certificate is currently viewed as an
inadequate measure of a student’s potential for success in higher education. Alternatively, First
School Leaving Certificate, Secondary School Certificate Examination and Unified Tertiary
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Matriculation Examination are the basic requirements to admit students with potential into
higher education studies ( Cliff et al., 2013).Consequently, many of these students may be under-
prepared in that they may not possess the necessary language or mathematical proficiencies
required for higher education or may have gaps in the foundational disciplinary knowledge.
Furthermore, university tasks present challenges for under-prepared students (Hardman &
Ng’ambi, 2013). Although supportive programmes to address academic under-preparedness of
students from both advantaged as well as disadvantaged groups are offered at many Nigerian
higher education institutions, they are resource intensive. It is therefore worth paying attention to
additional resources and expertise offered by educational technology.

Large classes in higher education institutions in Nigeria.

The growth of mass higher education has made large classes an endemic feature of several
courses at higher education institutions. Large class sizes make it difficult for teachers to employ
interactive teaching strategies (Nicol & Boyle, 2018) or to gain insight into the difficulties
experienced by students. Large classes pose problems for all students but students who are
under-prepared are particularly affected. It is these contexts that provide useful opportunities for
educational technologies.

Curriculum design

Curriculum design is a relatively under—engaged area within higher education debate, policy
formulation and practices (Barnett & Coate, 2015). Pressure to transform curricula at a macro
level to the needs of industry and the economy in Nigeria is reflected in the National commission
on higher education’s policy framework (2000) for higher education transformation. There is a
strong inclination towards closed-system disciplinary approaches and programmes that has led
to inadequately contextualized teaching and research. The content of the knowledge produced
and disseminated is insufficiently responsive to the problems and needs of the African continent,
the Western African region, or the vast numbers of poor and rural people in our society.

In response to policy intentions, Nigerian higher education has implemented a curriculum
restructuring policy aimed at the development of inter- or multidisciplinary degree programmes
(Moore, 2016). While policy has resulted in curriculum shifts on a macro level, curricula
contents at a micro-level are driven by disciplinary specialists. Undergraduate curricula remain
predominantly theoretical but require that students have some knowledge of the contexts to make
sense of theory. In this paper, | was concerned with the way in which ICTs can play a role in
shaping curriculum design at the micro-level. ICTs open up new ways of accessing information
thereby changing the relationships between students and between students and their teachers.
Access to primary sources in the form of video, audio and photographs which may be contained

in digital archives have the potential to influence the content of curricula because it makes
previously inaccessible information available. In addition, ICTs enable lecturers to

transform their teaching practices by facilitating student-student discussion and collaboration or
by simulating ‘real-world’ problems thus providing students with authentic learning experiences.
In this section, | discussed some of the teaching and learning challenges experienced by
educators and students in higher education. In the next section, | examined the role of
educational technology in responding to these challenges and provide some examples.
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Responding to the Challenges

Since the teaching and learning challenges are multi-faceted, multi-pronged approaches are
needed in order to attempt to solve some of these problems. Postulates: information technology is
a cost-effective investment only in the context of a systemic reform. Unless other simultaneous
innovations in pedagogy, curriculum, assessment, and school organization are coupled to the
usage of instructional technology, the time and effort expended on implementing these devices
produces few improvements in educational outcomes — and reinforces many educators’ cynicism
about fads based on magical machines. I inferred from Dede (2014) that there are several inter-
related factors that influence improvements in educational outcomes. Thus together, pedagogy,
curriculum, assessment and organization contribute to bringing about improvements in the
educational process. Although educational technology is not the panacea for educational
challenges, it does leverage and extend traditional teaching and learning activities in certain
circumstances and hence has the potential to impact on learning outcomes. Knapper (2016)
argues that: technology may be a good solution for some instructional problems, and in some
cases it may be a partial solution. But in other instances technology does little to address the
fundamental teaching and learning issue or — even worse — provides a glitzy but inappropriate
solution to a problem that has simply been misconstrued. (Knapper, 2016: 94) The trick is to
identify situations where educational technology will be appropriate and when and how to use
educational technology in these situations. There are times where technology may not be useful
and may indeed be counter-productive. However, there are many times when educational
technology offers a solution for problems that would be difficult, cumbersome or impossible to
resolve in a face-to-face environment. Numerous manuals, websites and articles have been
devoted to suggesting, explaining and modeling the ways that educational technology can be
used to support teaching and learning. | agreed with Laurillard (2017) that it is important that
educational technology-based resources be appropriately matched to both teaching and learning
activities. Table 1 adapted from Laurillard (2017) usefully explains how educational technology
can be integrated into the curriculum. Laurillard’s guidelines are useful in that they provide a
framework which relates ICT-based resources to particular teaching and learning activities. The
guidelines therefore suggest particular uses of ICT for particular teaching and learning situations.
The effectiveness of ICTs for teaching and learning, however, is largely dependent on how much
the context is understood. Thus, there is a need to relate educational technology to actual
challenges experienced by both students and lecturers in the Nigerian educational context.
O’Hagan (2014) suggests that educational technology can be used to present and provide
content, assess students learning, provide feedback, scaffold student learning and enable peer-to-
peer collaborative learning. The choice of appropriate teaching and learning activities is
dependent on a range of factors such as the curriculum or course objectives; i.e. the purpose of
the teaching and learning, the educator’s preferred teaching approach, the learning styles of the
student and the nature of the curriculum content. Although we advocate that teachers should use
the teaching approach that suits their paradigm of teaching and learning, we believe that the use
of educational technology provides teachers with opportunities for traversing an entire
continuum of possibilities as may be appropriate to their teaching needs. Educational technology
creates affordances for a range of different teaching and learning activities which the teacher
may not have used or considered.

The role of Information and Communication Technologies in higher education in Nigeria
-Classroom Teaching & Learning,
-Event Teaching and learning,
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-Strategy teaching and Learning
-Related media form in ICT software packages like video conferencing

-DVD, Multimedia including digital video, audio clips and animations. exploring, browsing,
searching.

-Discussing, collaborating, reflecting, arguing, analyzing, sharing of information.

-Communication; Conversation with other students, lecturers or self, Seminar, tutorials, e-
conferences, Email, discussion forums, blogs

-Practice; model experimenting, practicing, repeating, feedback

-Adaptive; Feedback, learner control Laboratory, field trip, simulation, role play

-Drill and practice, tutorial programmes, simulations, virtual environments

- Facilitating; Articulating, experimenting, making, synthesizing.

productive; Learner control, object, animation, modeling, creating programmable software.

Responding to the challenges: examples from curriculum projects

The affordances of educational technologies provide ways of being sensitive to wide-ranging and
differing learning needs. In this section, | described some curriculum projects that have
attempted to respond to some of the educational challenges faced by students at the University of
Nigeria (UNN) Nsukka in Enugu State.

For the sake of brevity, only overviews are provided.

Using interactive spreadsheets to develop mathematical literacy skills

As discussed above, many under-prepared students entering university have potential but do not
possess the relevant mathematical literacy skills required for certain courses (Frith et al., 2017).
These students are often expected to pursue an extended undergraduate degree programme that
offers additional support to address mathematical literacy skills. In this case, the teaching
challenge is that of finding ways of developing students’ mathematical literacy skills. Self-
contained interactive spreadsheet-based tutorials were developed for use on the mathematical
literacy support courses at UCT and were used in conjunction with face-to-face lectures. A
typical tutorial consisted of interactive presentation of relevant mathematics content, examples
and exercises. Students were able to work at their own pace and receive immediate feedback.
Frith et al. (2017) found that ‘while the lecture room tutorial taught students how to calculate the
various statistics, the computer tutorial was more effective in giving them an understanding of
the concepts and they retained better what they had learned.’ This effect, they argue, is possible

due to the shift in emphasis in the computer-based tutorials away from mechanical calculations
to demonstrating conceptual understanding. This curriculum project illustrates how educational

technology was used to complement teaching and learning and to support the development of
students’ mathematical literacy skills.

Using educational technology to develop academic literacy in an Economics course

Economics at university level poses particular difficulties for students since lecturers assume
prior knowledge of the economy. Unfortunately, many students from previously disadvantaged
communities have very limited knowledge of the economy at the start of their university careers.
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Under-prepared first year students encounter further difficulties due to a lack of academic
literacy skills. The Industry Research Project (Carr et al., 2019) was designed to address
economic literacy while simultaneously dealing with language and communication skills of
UNN Economic students. Interactive excel spreadsheets in conjunction with short writing tasks
in the form of online discussions, short essays, reports and presentations were used in academic
development of Economics courses at UNN. These tasks or activities provided a range of
opportunities for students to develop understanding of economic discourses through writing in
Economics. Although Carr et al. (2019) found it difficult to measure the impact of these tutorials,
which formed a small part of the first year economics curriculum, they observed that the
interactive spreadsheets were effective teaching tools in that tutors were able to focus students’
attention on Economics issues rather than procedural issues and that the quality of articles
produced by students improved due to the online feedback provided during the process of
drafting articles online. This curriculum project demonstrates the use of educational technology
in conjunction with face-to-face activities in addressing students’ academic literacy skills.

The Role of Information and Communication Technologies (ICTs) in higher education in
Nigeria:
Using Educational Technology to manage tutorials in large classes

Commercial-Off-The-Shelf (COTS) based tutorials system called MOVES were developed
around Excel and Word to teach computer literacy to first year Information System students at
UNN.MOVES incorporated computer-assisted marking techniques and provided feedback to
lecturers and students. The significance of this project is that it typifies the problems of teaching
a large and diverse class.

The computer literacy levels of these students are diverse, with some students not
having touched a computer before to students who have had home computer and
internet facilities since the age of five. The immediate challenge this diversity
poses on teaching is that it is not practical to pitch the lecture at an appropriate
level to meet all students at their level of knowledge. The other challenge is in
providing feedback messages that are relevant and useful to individual students.
(Ng’ambi & Seymour, 2014: 255).

Ng’ambi and Seymour (2014: 257) report that the MOVES tutorials saved time for tutors since
tutorials were marked and results captured electronically, lecturers had access to students’
performance and students found the immediate feedback useful in that misconceptions could be
dealt with immediately. The significance of this project is that it illustrates how educational
technology is used to facilitate teaching and learning in large classes.

Influencing curriculum design

Many university courses are theory driven and assume that students have knowledge or real
world experience and can therefore make the links between theory and practice. Students often
have limited experience or practical knowledge and therefore have difficulty in understanding
theory. Deacon et al. (2015) report on the use of educational technology to simulate film editing.
The Director’s Coat was produced and used in a Film and Media course at UNN to provide
students with insights into the practical processes involved in film making without engaging in
the actual process of editing. Exposing students to actual editing is expensive and impractical in
a large course. The intervention provided individual students with an authentic learning
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environment through a simulation. Students sequenced film clips, hence simulating the role of an
editor through a simplified version of the editing process. In this way, the focus is on key
learning aspects of film narrative and spectatorship and linked theory to the ‘practice’ of film
editing. Similarly, Carr et al. (2019) report on an International Trade bargaining simulation
developed for an economics course where students assumed the role of national trade negotiators
representing specific countries. Lecturers and tutors assumed the role of World Trade
Organization (WTOQO) officials in a semi-authentic process designed to teach students negotiation
and bargaining skills similar to those required by professional trade negotiators. The two projects
reported here exemplify ways in which educational technology was used to impact on the design
of the respective curricula by providing students with experiences which are difficult to provide
in face-to-face environments.

Conclusion

Nigerian universities face increasing pressure from government to meet the needs of social
transformation in education. Nigerian government policy on social transformation in education
requires increasing the representation of Nigerian stakeholders in education sectors, students and
graduates, and significantly improving the graduation rates in Nigerian higher tertiary
institutions. Given the social-historical context of Nigeria meeting the educational challenges
associated with this noble goal requires re-conceptualization of how educational technologies are
applied so as to make an impact. The paper has proposed a model for teaching and learning
activities that are associated with media forms. The model has been substantiated with examples
of the application of educational technologies to teaching mathematical literacy, academic
literacy, management of large classes, and ways of influencing curriculum design (Barnet &
Coate, 2015). Our argument is that technology alone is not a solution to the educational
challenges faced in South Africa. Bracewell et al (2016) stated that the challenges lie in
identifying and conceptualizing ways that educational technology can usefully contribute to
student learning experiences, curriculum and pedagogical designs. The paper demonstrates and
argues that educational technology has a key role to play in Nigerian higher education as one of
the strategies for addressing teaching and learning concerns. This challenges learning designers

to rethink the role of educational technology within broader educational interventions that are
shaped by educational needs rather than being technologically driven.

References

Barnett, R. & Coate, K. (2015). Engaging the curriculum in higher education. Open University
Press: Australia.

Bracewell, R., Breuleux, A., Laferriere, T., Benoit, J. & Abdous, M. (2016). The emerging
contribution of online resources and tools to classroom learning and teaching. Available
at: http://www.tact.fse.ulaval.ca/ang/html/review98.html . Retrieved on: 2nd January,
2023.

Carr, T., Cox, G., Eden, A. & Hanslo, M. (2019). From peripheral to full participation in a
blended trade bargaining simulation. British Journal of Educational Technology. 35, 2,
197-211.

Carr, T., Yeld, N. & Hanslo, M. (2019). Assess the academic literacy skills of entry level of
entry level students using the placement test in English for Educational purposes



African Journal of Integrated Knowledge and Technology VOI. 3 No. 1 June 2023 AJIKT Print ISSN 2814-2802
Online ISSN: 3027-0553

(PTEEP). European Association for Research in Learning and Instruction Bi-ennial
Conference.

Czerniewicz, L., Ravjee, N. & Mlitwa, N. (2015). Information and Communication Technologies
(ICTs) and South African Higher Education: Mapping the Landscape. A report for the
Council for Higher Education.

De Clercq, F. (2012). Education Policy implementation and the bureaucratic struggle for
efficiency, equity, quality and democracy. Journal of Education. 27, 81-102.

Deacon, A., Morrison, A. & Stadler, J. (2015). Designs for learning about film genre. Paper
presented at the Nordic Design Research Conference. May, 29 — 31, 2015, Copenhagen,
Denmark.

Dede, C. (2019). Six Challenges for Educational Technology. Available at: http:

Flecknoe, M. (2018) Higher education policy discourse in South Africa: a struggle for alignment
with macro development policy. South African Journal of Higher Education. 17, 2, 31-
39.

Flecknoe, M. (2018.). How can ICT help us to improve education ? Innovations in Education &
Teaching International, 39, 4, 271-280.

Frith, V., Jaftha, J. & Prince, R. (2017). Evaluating the effectiveness of interactive computer
tutorials for an undergraduate mathematical literacy course. British Journal of
Educational Technology. 35, 2, 159-171.

Garrison, R. & Anderson, T. (2016). E-Learning in the 21st Century: A Framework for Research
and Practice. Routledge Falmer, London.

Hardman, J. & Ng’ambi, D. (2013). A questioning environment for scaffolding learner’s
questioning engagement with academic text: a university case study. South African
Journal of Higher Education. 17, 2,139-146

Howie, S. & Pietersen, J. (2016). Mathematics literacy of final year students: South African
realities. Studies in Educational Evaluation, 27, 7 — 25.

Kirkup, G., & Kirkwood, A. (2015). Information and communications technologies (ICT) in
higher education teaching — a tale of gradualism rather than revolution. Learning, Media
and Technology, 30, 2, 185-199.

Kistan, C. (2019). Recognition of prior learning: a challenge to higher education. South African
Journal of Higher Education 16, 1, 169 — 173.

Knapper, C. (2016). The challenge of educational technology. The International Journal for
Academic Development. 6, 2, 93-95.

Laurillard, D. (2017). Rethinking University Teaching, 2nd edition. London.

Moore, R. (2016). Curriculum restructuring in South African higher education: academic
identities and policy implementation. Studies in Higher Education. 28, 3, 303 — 3109.

National Commission on Higher education. (2018) An overview of a new policy framework for
higher education transformation.

Ng’ambi, D., & Seymour, L. (2014). Managing Tutorials in Large Classes: A case of using a
tutorial system developed from commercial products. Proceedings of Annual research

conference of the South African Institute of Computer Scientists and Information
Technologists - SAICSIT 2012, Stellenbosch, South Africa.

29



L. C. Odoh The Role of Information and Communication Technology (ICT) in Higher Education in Nigeria

Nicol, D., & Boyle, J. (2018). Peer instruction versus class-wide discussion in large classes: a
comparison of two interaction methods in the wired classroom. Studies in Higher
Education. 28, 4, 457 — 273.

O’Hagan, C. (2014). Embedding ubiquitous use of educational technology: is it possible, do we
want it and, if so, how do we achieve it? Educational Technology & Society. 2, 4, 19 -23.

Paras, J. (2017) Crisis in mathematics education. Student failure: challenges and possibilities.
South African Journal of Higher Education. 15, 3, 66-73.

Scott, I. (2014) CHED/IPD Equity and Efficiency (‘Throughput’) Project. A report to the Senate
Executive Committee of the University of Cape Town.

Scrimshaw, M., Khotseng, B., Gxilishe, S., Kaschula, R., Van der Merwe, C., Ramesar, R.,
Kapp, R. & Wijsenbeek, B. (2018.) Towards a Language Plan for University of Cape
Town: 2015- 2017. A document prepared by Curriculum Working Group of the
University of Cape Town South Africa.

Wagner, A. D. (2017). IT and Education for the Poorest of the Poor: Constraints, Possibilities,
and Principles. TechKnowLogia, July/August, 2015, 48-50



