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Abstract

The use of technology in education has rapidly grown over time, some countries have evolved faster than others
for obvious reasons like the rate of development and innovation in countries. Integrating technology in education
has become a budding issue worth exploring because of the advantages of technology in education.Barriers in
technology integration has left educators integrating technology by diffusion theory, without any sustainable
means. The investigation of these barriers in technology integration puts educational institutions in a better place
to establish steps to mitigate and possibly eliminate factors that hinder the effective integration of technology in
education.This paper explores the first, second and third order barriers of technology integration in primary
education in the context of Nigeria. The first order barriers being the factors extrinsic to educators, the second
order, being the factors intrinsic to the educators and the new third order, being a creative ability of the educator
to merge both extrinsic and intrinsic factors to implement technology in education.This paper evaluates each order
in the Nigerian environment and proposes solutions that could improve the integration of technology in Education.
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Educational Technology

Technology has proven to be a useful tool in the Education sector. We have seen countries all around the world
deploy digital means to facilitate teaching and learning. This shift did not just happen overnight. It was believed
that the way Learners were educated needed to change because it appeared there were several factors calling for
this change (Bach, 2012; Kaku, 2012). Facer & Sandford (2010) put it as a call for a redesign of the 21st century
Education all around the world. The reason for the redesign of the system is said to have become clearer through
the years in various research that highlighted technology as the biggest driver in this redesign as seen in Bach
(2012) and Facer & Sandford (2010) who agree that “Technology, while not a silver bullet, will allow Education
to expand beyond the formal classroom and into the society that Learners interact with every day”.

The Educational Technology field has thus rapidly expanded because research has shown that technology
will play a huge role in human life at large but, particularly in Education. Some examples include the use of iPad
and tablets for Online learning, the use of Learning Management Systems for distanced learning and the use of
Virtual reality (VR) and Augmented reality (AR) to help students understand how theoretical problems may be
solved in real-world examples. Both technologies allowing one to see virtual content layered on top of a real-time
video feed of the real world by using VR/AR-enabled devices (Mercieca, 2016).

Omar et al. (2012) explained that the mode of learning among Students in the digital age is quite different
compared with the past generations of Students. The digital age learners are active experiential learners, proficient
in multitasking and dependent on communication technologies to access information and to interact with others.
The researcher observes that this trend is made possible by the unprecedented growth of Information and
Communication Technologies such as mobile computers, phones, social networks, online games, live-streams, and
Internet wireless connections which have resulted in ease of access of a bulk of knowledge and enhanced digital
communication across the world. Leer & Ivanov (2013) highlight similar advantages of Technology in Education,
but with a caveat, stating that “Technology can be an incredibly powerful tool in assisting students to learn in a
way that suits them best, but Administrators must be careful not to give greater priority to having Technology than
to using it effectively”. So, while it is important to advance with the world in the introduction of Technology to
the learning space, the driving force behind this introduction must be to facilitate the teaching and learning process.
Christensen, Johnson & Horn (2012) agree that the addition of Technology to traditional education models does
not automatically reform or advance the Education field by helping students achieve their educational goals
successfully, rather, is only as good as the humans that develop and use it. These reveal that Technology can be
said to be a means to an end but not necessarily the end, Educational Institutions have to move from
introducing Technology to Education to introducing Technology that best aids the achievement of learning
outcomes for both the Educators and Students.

Tijani (2009) submits that the usage of Technology for instructional purposes enhances students’ learning
more in less time, without time and space constraints and no observable reduction in the quality of instruction
being received. By further implication, technology serves as the platform that equips students to organise their
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learning process.

Educational Technology in Primary Education in Nigeria
As of 2018, there was an estimated 63 thousand Primary schools in Nigeria with the highest number registered in
the North-west and the lowest in South-east (Statista, 2018).
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Figure 1. Number of public elementary schools in Nigeria as of 2018, by zone (Statista, 2018)

The Educational System in Nigeria is witnessing an optimistic transformation in this age of knowledge
explosion. In the findings of Agbetuyi and Oluwatayo (2012), one interesting thing about ICT in the Nigeria
Educational system is that it has served as a transformational tool that has promoted the shift to a Learner—centred
environment Awotokun, (2016), Bach (2012). Before now, the education system in Nigeria has largely been
traditional and manual, students being limited to the knowledge of the teacher and having access to resources only
through books given in school which also proved limiting.

Educational technology has helped to increase access to learning resources, improving policy formulation
and widening the range of opportunities for Education for every social class. The internet and World Wide Web
also came with a wealth of learning materials in almost every subject and in a variety of media forms which is
accessible from anywhere at any time of the day by an unlimited number of people thereby creating limitless
possibilities with learning.

Taiwo & Adewuni (2013), Soetan & Coker (2018) highlight more benefits of Educational Technology in
Nigeria stating that most Tertiary institutions now adopt e-application, e-admission and e-registration for its
Students; it has equally become a field of study in Colleges of Education, Polytechnics and Universities. Both the
Science and Technology of the course have become areas of specialisation to many students at undergraduate,
graduate and postgraduate levels. The Internet has been instrumental to the increase in access to Education in the
Nigerian Educational Technology scene.

While Taiwo & Adewuni (2013), Soetan & Coker (2018) have focused on the benefits in tertiary institutions,
other studies have attributed its importance from early Primary education to have a higher positive impact (Mogwe
& Balotlegi, 2020).

Educational Technology Integration in Nigeria

With all the noted advantages of Educational Technology, we meet a hurdle that must be cross to enjoy the benefits
of integrated Educational Technology. (Virvou, Katsionis & Manos, 2005) propose that the recent technology
explosion has made learning more complex for many students, therefore Educators should be striving to make
learning environments more conducive to learning as even more technologies continue to be infused into the
teaching-learning environment. It has become necessary for such technologies to ascertain their usability. The use
of Technology in Education is one considered multidimensional. It is necessary to assess technology integration
as a dynamic process which includes factors that interact over time rather than simply reducing Technology
integration to a question of accessibility Atman & Usluel (2019). A case study research to identify the barriers of
ICT adoption in Botswana Primary education by Mogwe & Balotlegi (2020) revealed that Technology adoption
and its integration have been verbally accepted but its implementation has been a problem. Similar to Nigeria,
policies are in place (UNESCO, 2019) but their implementation to integrate technology has been the challenge.
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The research highlighted the technophobia from teachers and students, organisational set up and individual skills
on ICT as factors that affect the whole integration process (Mogwe, Keolopile & Seelo, 2018). As discussed from
other studies (Leteane et al, 2015) absence of trained individuals to deliver ICT subjects, lack of ICT support
technicians in school environments, lack of ICT resources and the slow approach to acceptance of ICT play an
adverse role in the adoption and integration process, and if these factors influencing teachers’ adoption of ICT in
education system (Buabeng-Andoh, 2012; Kipsoi, Chang’ach & Sang, 2012) are followed then the change process
could be well realized.

Ajayi and Ekundayo (2009) highlight other factors such as conservatism, poor Internet infrastructure,
manpower and support (Agbetuyi & Oluwatayo, 2012; Kwache, 2007), epileptic power supply (Agbetuyi &
Oluwatayo, 2012; Yusuf, 2005) and high cost of Internet facilities as prominent among factors hindering
Educator’s readiness to use technology for instructional purposes in Nigeria (Agbetuyi & Oluwatayo, 2012). Will
removing these first and second order barriers according to Ertmer, 1999, automatically cause Technology
adoption and integration to happen?

Barriers and enablers of Technology in Primary Education in Nigeria

According to the Baller, et al., (2016), based on the Networked Readiness Index (NRI), the overall conditions for
Technology’s impacts in Nigeria seem to have deteriorated: both economic and social impacts record a decline as
Nigeria ranked 119 on the table. The low ranking is an indication that Nigeria has not been able to leverage
Technology for increased competitiveness as well as driving innovations in the country, let alone in the Education
sector.

While Ertmer, 1999 classified barriers in Technology integration into two; First order barriers (Extrinsic
barriers to the teacher) and Second order barriers (Intrinsic barriers to the teachers), Tsai & Chai (2012) add a
further classification called Third order barriers, arguing that due to the dynamic nature of the classroom, a
teacher’s ability to creatively design learning materials and adapt the instructional needs of the learner for different
contexts is equally as important as their access to sufficient facilities, resources (First order barriers), and their
own positive attitudes and beliefs towards Technology (Second order barriers).

FIRST ORDER BARRIERS SECOND ORDER BARRIERS THIRD ORDER BARRIERS
(Extrinsic to Teachers) (Intrinsic to Teachers) (Design thinking)

(Ertmer,1999) (Ertmer, 1999) (Tsai & Chai, 2012)

Absence of Technology Beliefs about teaching Using Technology at the right time

and right place

Insufficient time to  plan | Beliefs about Computers and | Teachers design capacity

Integration Technology

Lack of training Beliefs about classroom practices | Adaptability to environment

Inadequate Technical support Unwillingness to embrace change | Creative ability

Table 1. First, second and third order barriers

First Order Barriers

These can be said to be the easiest barriers to tackle because they are all external factors that are independent of
the Teacher or Learner. Further examination of these barriers has shown the responsibility to be more on the
Government first, and then the Leaders of the Educational institutions.

Absence of Technology

Studies have shown that Nigeria has expressed commitment to education, which has accounted for various policy
initiative such as National Policy on Education (NPE) by the government, as education is considered as an
instrument necessary for effective national development (Bolaji, Grey, Campbell-Evans, 2015), yet there has been
little evidence of the impact of these bodies put in place.

There is a high presence of mobile technology in the country, with an estimated 15-20 million smartphones
registered to various mobile network operators as of 2014 and 93.5 million active mobile internet connections in
2016 (Adegboye, 2016; Oyelere, et al., 2018).

This could be leveraged on to improve the conditions necessary for quality Educational technology use in
Nigeria because it appears the Technology is present (UNESCO, 2018).

Several studies (Agbetuyi & Oluwatayo, 2012; Tella, Tella, Toyobo, Adika & Adeyinka, 2007) also revealed
epileptic power supply as barriers to technology integration. Access to electricity is explained to have impact on
education through lighting that can be used for reading, leisure, and entertainment while providing access to
information that leads to non-formal education (Olanrele et al, 2019).

The electricity needs of developing country was estimated at about 1,000MW per million people
(www.financialnigeria. com, 13 Jan 2016), by implication, Nigeria will require about 200,000MW electricity
generation for its population of over 200 million (Lawal, Olayanju, Ayeni, & Olaniru, 2019). Foreshadowing the
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results of Olanrele et al (2019), it can be deduced that children educational outcome increases with the educational
level of the household head by 21% and their study time reduces with household access to electricity by 8%. Even
if all the necessary learning technologies were made available for students both in school and outside of school,
with the current level of electricity supply in Nigeria, a lot of Educators and Learners will still struggle to integrate
technology as electric power will be absent to charge or power up devices as at when needed.

In the Nigerian setting, the barrier might not be an absence of technology, but an absence of the factors to sustain
these technologies in achieving its purpose in Education.

Insufficient time to plan Integration

Tabowei (2021) in researching into the Potentials of Mobile Technologies in Nigerian College of Education
highlighted a need for a review of the Nigerian curriculum in Education across all levels to incorporate the time
needed to teach with technology and the measures to foster teacher development and training. His study reveals
the concerns of absence of sufficient time for Educators to factor in learning to use a Technology before even
integrating it to their teaching. According to Lim & Khine (2006), the classroom environment is a complex and
dynamic one that places a high level of demand on the Educator, especially when he/she attempts to integrate
innovative tools or practices into his/her classroom instructions. Some of this pressure could be alleviated or better
controlled if Educators have more time given in the curriculum to learn the needed learning technology and have
the time required to integrate it to the learning environment without fear of falling short in meeting learning
outcomes as at when due, bearing in mind that they cannot rush through teaching if students are not understanding
it a learning technology’s application or use.

Lack of Training

Garba (2014) notes that most of the educational practitioners in Nigeria at all levels of learning lack the necessary
skills needed for the use of technology in their practices. This skill and competence barrier were also highlighted
by Dele-Ajayi (2018) from their work with Evaluating Digital Educational games for Teaching Mathematics in
Nigeria. Teachers in this study were concerned about the lack of training required to work with digital technologies
in the classroom. As inferred from some of the concerns they shared, the main challenge is that the confidence
needed to use technology is absent and hence would be hard to use it in the classroom before being trained to do
so. The low level of digital literacy among Nigerian teachers can be attributed to the fact that teacher training
institutions in Nigeria are yet to fully integrate Technology in their Teacher education programs. Colleges of
Education award the Nigerian Certificate of Education (NCE), which is the minimum qualification to be an
Educator in Nigeria, however, the training programme is mostly theory-driven and usually leaves teachers
unprepared for a practical and engaged classroom (De et al, 2016).

Inadequate Technical support
Strongly tied to the previous barrier of a lack of training for Nigerian Educators with Technology is the absence
of technical support to Educators who even take the plunge in spite of their digital illiteracy and agree to integrate
technology in their teaching.

Teachers that do not feel supported by the school leadership in providing technical persons for support also
pose a threat to their decision to integrate technology to their teaching.

Second Order Barriers

The idea teachers have about digital technologies, as well as their pedagogy beliefs have been proven to have a
direct impact on how teachers adopt and integrate technology in their classrooms (Leem & Sung, 2018; Koh et al,
2015). According to Kim et al (2013), their belief are regarding concerns about the value of technology for students
learning and self-efficacy along with other beliefs concerning teaching and learning with technology. A case study
by Dele-Ajayi et al (2019) in investigating solutions to integrating technologies in the classroom had a quote from
a Teacher in a Nigerian primary school; “Some of us think it is a waste of time as there are more important things
to do in the classroom than play with computers”. This teacher’s response suggests that they consider using
computers and other digital devices as a waste of time and an unnecessary distraction that should not be allowed
in the classroom. Rather than see it as aid, they see it as distraction.

Beliefs as such about teaching and about computers very easily hamper on a teacher’s decision to integrate
technology. We cannot expect the quoted teacher to jump at the idea of integrating technology to teach even if
technology was readily available.

Another teacher in same study was quoted saying “If ] take the students into the ICT lab, I am responsible for
that period, and with the principal constantly reminding us to be careful around the computers, you just feel it is
not worth the stress”. This teacher revealed fear to handle the technology made available to teach students because
he/she bears the brunt for whatever goes wrong with the devices. Again, such a teacher is less likely to engage
technology to teach knowing that they will be held responsible in an event that a student mishandles or spoils the

)
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available technology. Maybe if teachers were allowed to focus on the task of teaching and not be burdened with
fear of what happens to available technology in school, they might be more likely to integrate available technology
in teaching.

Teachers’ beliefs can be changed by their level of self-efficacy with these learning technologies. If they feel
empowered with the knowledge and further technical support as highlighted in first order barriers, they might
accept the idea of integrating technology even more.

Third Order Barriers

If a teacher has all first and second order barriers eliminated, while it might heavily impact their willingness to
integrate technology, he/she may still not have a successful implementation Tsai & Chai (2012). The Third order
barrier Researchers propose that the need for design thinking skills and disposition may be the last piece needed
for technology integration as classroom contexts and learners are quite dynamic, the teacher would require some
design thinking to create learning materials and activities, adapting to the instructional needs for different contexts
or varying groups of learners.

The researchers introducing the third order barrier describe design thinking as the ability of a teacher to
creatively use what they have to achieve what they can in the learning outcomes. Things like designing quizzes or
activities around the available learning technologies and topics could facilitate the integration process.

Tsai and Chai (2012) submit that the cultivation of design thinking should be an ongoing effort and not a one
off, regardless of the level of technology made available in the environment. Pavlou (2019) in a case study
exploring digital storytelling as a transformative pedagogy in primary education shares similar thoughts, stating
that critical design thinking is important for studying important real-life issues with children and bridging the gap
between school life and daily life.

Idiosyncratic barriers will always exist in one form or another but attending to the issues raised across the
first, second and third order barriers in the Nigerian Education scene will arguably eliminate most of the difficulties
for integration of Technology in Education.

In the near future, as more technology is infused in the learning environment, teacher trainings must grow to
accommodate a curriculum that addresses each order of the barriers to eliminate factors that might hinder effective
technology integration. Learning technologies should be exposed to educators first in training before to students
in the classroom for teaching.
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