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Abstract

Information and Communication
Technologies (ICTs) are the core of the digital economy
and could be important catalysts for progress on the
Sustainable Development Goals (SDGs), which can
improve people's lives. The 2030 Agenda for Sustainable
Development recognises the great potential of global
connectivity to accelerate human progress. ICT has
become an integral part of educational development as it
enhances the efficiency and productivity of both teaching
and learning of any subject. Though remarkable progress
has been made in terms of access to ICT integrated
education in South Africa, the issue of its reaching every
rural school student and teacher has not been resolved.
Against this backdrop, this paper looks at learning
environments and the use of ICTs in rural schools in the
Eastern Cape, a rural South African province, through an
empirical quantitative study; and calls for creating
sustainable learning environments through the effective
implementation and use of ICTs. Data on the learning
environments in Eastern Cape schools were collected from
three different sources. A sample of university students and
school teachers provided information on the ICT
environment in schools. Government reports on ICT
integrated teaching that shed light on the vision and
planning of the creation of sustainable learning
environments in rural education contexts, were also
analysed. It is concluded that computer access and other
forms of technology have dramatically increased in South

Africa, however, the level of classroom utilization of
technology does not correlate with this significant rise in
rural schools. This calls for audacious investments to be
accomplished in two major aspects: networking the
classrooms with internet facilities and equipping the
teachers with ICT implementation in the classrooms. Only
then can sustainable learning environments in the rural
schools be comprehended in the context of the Fourth
Industrial Revolution (4IR) in South Africa.
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1. Introduction
In the era of globalization, education is regarded as one
of the most critical factors for maintaining competitiveness
and development. Countries all over the world are working
to modernize their education and training systems in order
to keep up with the digital economy and society [1].
Education has long served as a great leveler of opportunity
around the world, in every region, because it not only
makes people realize their potential, but also contributes to
their communities and the world. Good education increases
awareness, stimulates creativity, fosters the development
of skills that drive growth and prosperity, and promotes the
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development of inclusive communities [2]. Education has a
vital part in crafting a fair and just society, constructing
robust communities and developing the knowledge-based
economy [3]. Since attaining quality education offers the
foundation for refining people’s lives and contributes to
sustainable development [2], new sustainable learning
environments, with increased flexibility that connect
school, home and community learning, and support
learning outside the boundaries of learning spaces and
beyond the conservative learning time, is required [3]. The
Government Gazette No. 26734 on e-education [4] asserts
that education systems have an obligation to deliver on
public expectations of quality education for economic
growth and social development.
This can be achieved through the integration of
Information and Communication Technologies (ICTs) in
teaching and learning as the livelihoods of billions of
people linked by mobile devices, with excellent processing
power, stowage capacity, and access to knowledge, are
limitless in our present times [5]. ICT is important in
education as a way of supporting a teaching and learning
process, and it is best used in the provision of a value
development process [6]. This is confirmed by
Noor-Ul-Amin [7] that the adoption and use of ICTs in
education have a positive impact on teaching, learning and
research, and Yusuf [8] notes that ICTs in education will
invent, accelerate, enrich, deepen skills, empower and
engage students; link school experiences to work practices;
build economic viability for tomorrow's jobs; enhance
teaching and assist schools in change. Linking of the
curriculum with national goals, infrastructure development,
physical resources, processes of equipment purchase,
human resource allocation, relevance of pre-service and
in-service teacher training programs, trainers, advisors and
guidelines from professionals, funding and financial
monitoring, policy and guidelines, software, maintenance,
monitoring and evaluation, and sustainability are the key
ingredients required for sustainable quality ICT education
to suit any country [9]. ICTs have enormous potential for
information dissemination, productive learning, and the
advancement of more efficient education systems. They
can also help to drive educational progress while also
address global energy, environmental, and social
challenges [10].
Elseragy et al. [3] discuss the situation in Egypt, where
the increase in the number of students enrolled in
educational institutions, primarily schools in the traditional
sense, has been both encouraging and challenging. Issues
like high numbers in the classrooms, a long and obligatory
educational span of nine years, multiple schooling shifts,
the non-existence of schools in many regions, and the
fading condition of the current school structures, have
necessitated an imperative for probing new means and
notions of schools. This required the raising of the
educational standard as one of the urgencies of the
government. In Europe also, the ICT's position as a key
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enabler of innovation and creativity in learning in general,
and in education and training in particular, is recognized by
policymakers and educational stakeholders [1]. However,
it should be noted that the full potential of ICT is not being
realized in formal education; and major questions about the
long-term viability, influence, costs, and mainstreaming of
ICT-enabled learning initiatives are being raised in Europe
[1]. A similar situation is faced by the South African
Government in the post-apartheid era. South Africa has
made remarkable progress in the transition from apartheid
to democracy, establishing the institutions necessary for a
stable and transformative country [11]. In this regard, 26
years into democracy, South Africa has achieved great
strides in improving infrastructure, school nutrition
programmes and resources allocation to most of its rural
learning environments. However, to maintain this
momentum and to achieve sustainability, these learning
environments need to realise the necessity to integrate ICT
into learning. Since ICT has the potential to access
information, it will be a feasible tool in decreasing the
urban-rural divide and addressing the needs that arise
through globalization since it provides the means to
achieve a sustainable lifestyle based on respect for human
values and concern for limited resources [9].
In the same vein, in the context of the Fourth Industrial
Revolution (4IR), Oke, Araujo, and Fernandes [12] opine
that the education sector, especially in Africa, is
unprepared for the 4IR, though there are signs of
opportunities to capitalize on the much-anticipated 4IR
potential. Oke, Araujo, and Fernandes [12] believe that
although 4IR can help students learn more effectively and
transform the workplace, there is a need to examine the
learning environment and consider the facilitators and
obstacles to 4IR diffusion.
Against this backdrop, this paper aims to investigate
whether Eastern Cape schools are in the path of sustainable
development through the creation of sustainable learning
environments to face the 4IR. This is achieved through
finding the answers to the research questions:
a) What type of learning environments is available in the
schools in Eastern Cape (A rural Province)?
b) Are these learning environments ready with ICT
implementation for sustainability?
This paper is built on the key concept of sustainable
development and framed on the theoretical perspectives of
ICT integrated classrooms as sustainable learning
environments, which are explained below.
1.1. Sustainable Development
According to the World Commission on Environment
and Development [13] and also cited in Sustainable
Development [14], sustainable development refers to
development that satisfies current needs without
jeopardizing future generations' ability to fulfill their own.
Sachs [15] posits that sustainable development is both an
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analytical and normative approach, the systematizing code
for meeting social development goals concurrently
nourishing the ability of natural systems to provide the
natural resources and ecosystem services of the economy
and society. Sustainable development consists of three
main pillars: economic growth, environmental protection,
and social equality/inclusion [13]. Goal #4 of Sustainable
Development refers to safeguarding inclusive and quality
education for all and encourage enduring learning. Some of
the objectives of the National Development Plan (NDP)
2030 relate to raising employment through faster economic
growth, improving the quality of education, and improving
skills development and innovation [11] (p.17). It follows,
therefore, that education is the key that allows many other
Sustainable Development Goals (SDGs) as the cycle of
poverty can be broken through quality education [11] and,
the learning environments in the schools need to be
developed for sustainability.
1.2. ICT Integrated Classrooms as Sustainable
Learning Environments
Learning spaces are multifaceted spaces where
collective skills, knowledge and practices of a nation are
trained, molded, stimulated, and communicated [3]. A
learning environment is composed of teachers, students,
and the physical environment. Supporters of
student-centered curriculum argue that the curriculum
ought to have combined with physical environment as it
guides learning and it should be well organised to nurture
learning prospects [16]. School buildings also need to
support and be sensitive to the educational needs of the
21st century education environments which promote
learning through active investigation, social interaction and
collaboration, and further, to support a full range of
learning and teaching strategies from direct explicit
instruction to virtual connection and communication. In
response to the question of whether the physical
environment has an effect on learning environments,
Lippman [17] asserts that a responsive design approach
will assist designers in creating more creative and
sustainable learning environments that are responsive to
the needs of 21st-century education. Learning
environments in the 21st century is imagined as places
where learners participate in self-directed and cooperative
learning practices, and the physical environment is
designed to be reorganized on a regular basis to facilitate
learning [17]. Therefore, constructivist ideas from the 20th
century, which see the learner as active and the learning
environment as passive, should be replaced with a new
viewpoint [17]. Learners are likely to be motivated to
expand their growth beyond their current level of
understanding if technology is completely integrated into
the learning process. Learning environments of the future
are to be based on the integration of ICTs. According to
Oke, Araujo and Fernandes [12]; the digital technology
that underpins 4IR goes beyond computers and e-materials,

it must be consistent with a learner-centered approach in
order to be successful in improving students' learning
experiences.
Agreeably, school buildings have a vital role in raising
educational standards [3], but the 21st century learning
environments are expected to use ICTs to promote learning
and development (Vygotsky, 1978, cited in Elseragy,
Elnokaly, and Gabr [3]. Learner-centered values
necessitate educators to advance or prepare school
curriculum that inspires students to explore their learning
environments through self-directed and “cooperative”
learning experiences in order to nurture learning prospects.
This is a novel approach to incorporating topics like
technology into learning in contemporary education [16].
Learning environments are to be programmed, planned,
and designed for the provisioning of the envisioned
learning activities [17]. Poor school and classroom design
can negatively impact student achievement by disrupting
focus, innovation, and overall well-being [3]. The
consistency of such learning environments has a significant
impact on whether students learn better or worse. The
classroom is the fundamental entity of the scholastic
environment for a learner and his bodily and emotional
well-being [3]. Methodologies to instruction in scholastic
settings are shifting in that innovative teaching methods
and curricula, changes in student populations and
information technology, are all re-shaping learning in
essential means [3]. Thus, integration of ICTs is one way to
create sustainable environments that support learning. In
this context, with regard to South Africa, this paper
proposes sustainable learning environment as ICT
integrated classrooms which promotes more active
learning and effective teaching.
Several urban schools in South Africa have fully
integrated ICT, but the same cannot be said for rural
schools, which is unfortunate. As a result, a ‘digital divide'
has emerged between rural and urban schools [18]. In this
context, it is worth exploring what type of learning
environment is available and whether these learning
environments are ready with ICT implementation in the
rural schools in Eastern Cape.

2. Materials and Methods
The study used a positivist paradigm and quantitative
approach to collect data from different sources. Part of the
data originated from a major study that was conducted in a
rural South African university. It is the practice, by the
author of this paper, that every year the first-year
mathematics education students are to give an idea of the
schools from which they came in order to attend to the
different needs of the students. Data on the learning
environments in Eastern Cape schools were collected
from a voluntary sample of 173 first year mathematics
education students from which the information of 127
schools (some of the students were from the same schools)
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was collected through a Likert scale questionnaire.
Students were asked to comment on the school and
classroom conditions and the support they received when
they were at the schools. In-classroom use of ICTs for
learning and teaching was also an item in the
questionnaire. Data Sources such as ‘Quality Education,
why it Matters’ by UNICEF [2]; ‘National Development
Plan 2030; Our Future-make it Work’ by the National
Planning Commission [11]; and ‘The State of ICT in
Education in South Africa’ published by the National
Education Collaboration Trust (NECT) Technical Report
of 2016 on rural schools and ICT integrated teaching;
were analysed as they are authentic reports that shed light
on the vision and planning of the creation of sustainable
learning environments in rural education contexts. An
anonymous survey data from 21 rural school teachers
from an ICT workshop conducted in the rural university
also contributed to the data for the study. The rural school
teachers who voluntarily took part in the study, agreed to
use the data for presentation and possible article
publication. All the ethical requirements were met. The
two sets of data from the students and the teachers
contributed to the overall picture of the learning
environment and the use of ICTs in the rural schools in
Eastern Cape.
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Figure 1 shows that only 5% schools in the sample have
excellent and 33% have good conditions, whereas 41%
schools are of average conditions and 21% schools have
below average conditions. It is also to be noted that only
3% have excellent classroom environments and 37% have
good classroom environments, 38% have average and
22% have below average classroom environments. 21% of
the Eastern Cape rural school in the sample and 22% the
classroom environments are below the expected level.
This shows that the learning environments in the schools
need to be developed.
Figure 2 shows the support from the Government to
ensure quality education to the rural schools as per the
students.

2.1. Results
Data from the different sources were analysed
separately and are shown below.

Figure 2. The support from Government in 127 Eastern Cape Schools
as per students’ response

2.1.1. Analysis of the data from the students’
questionnaire
Data from the students’ questionnaire were analysed
using Microsoft Excel 2013. Figures 1 and 2 give
information on the first research question on the type of
learning environments available in the Eastern Cape
schools and Figure 3 gives answers to the second research
question on the readiness of the above learning
environments with ICT implementation for sustainability.
Figure 1 shows the school and classroom conditions in
127 Eastern Cape rural schools.

Figure 2 shows that majority of the schools are supplied
with furniture, photocopiers, feeding scheme (84%, 82%
and 83% respectively), which is commendable. Only 62%
schools are supplied with textbooks and the lack
textbooks (38%) is of a great concern.
Figure 3 shows the use of ICTs in the Eastern Cape
classrooms. In the response to whether the learning
environments are ready with ICT implemented teaching
and learning, 67% of schools seem to be non-compliant.

Figure 3.
response
Figure 1. School and Classroom Environment of 127 Eastern Cape
Schools as per students’ response

The use of ICT in 127 Eastern Cape Schools as per students’

The data from the students indicate that the majority of
schools have the requisite learning environment, but ICT
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usage is still a long way off. Out of the 127 schools in the
sample, 67% of the schools do not use ICTs. This shows
that the learning environment is far from ready with ICT
implementation for sustainability. For data triangulation,
data from 21 teachers teaching in different rural schools
are presented below. The teachers might not all be
necessarily from the same schools where the students
come from, but there is strong possibility that some
schools might be the same as all the teachers in the sample
(N=21) are part of the 127 rural schools in the province.
2.1.2. Analysis of the data from the rural school teachers
The data from the 21 rural school teachers’ anonymous
survey was tabulated using Microsoft Excel 2013. The
biographical information is shown in Table 1.
Table 1.

Biographical information of rural school teachers

Biographical
information

Criteria/
interval

Number
(N=21)

Percentage

Male

7

33%

Female

14

67%

25 – 29 Years

1

5%

30 – 39 Years

7

33%

40 – 49 Years

12

57%

50 – 59 Years

1

5%

Bachelors’
Degree

8

38%

Honors’ Degree

6

29%

Masters’ Degree

7

33%

0 – 4 Years

5

23%

5 – 9 Years

6

29%

10 – 19 Years

6

29%

20 – 29 Years

4

19%

Gender

Age group

Educational
Qualification

Teaching
Experience

Most of the teachers (90%) are middle-aged teachers
(30-49 Years) and 38% of the teachers have a first-degree
educational qualification (Bachelors’ Degree). Most of
them (77%) have teaching experience of more than five
years, of which 19% of them have more than 20 years of
teaching experience.

The teachers were further asked to indicate whether
they have internet at home, computer and internet at work
and whether they teach with digital technology. Figure 4
gives the analysis of the data from the 21 teachers from
the rural schools.
From Figure 4, it is evident that the majority of teachers
does not have internet access at home and at work as 64%
of them indicated that they do not have internet at home,
while 52% indicated that they do not have internet at their
schools. Although 71% of teachers indicated that they
have computers at work, only 19% of them teach with
technology. In response to further items on the type of
internet at school, 48% teachers indicated that they have
internet at school, of which 70% teachers are connected
by Wi-Fi, 20% teachers have network cables, and 10%
teachers have data routers to get connected to internet
facilities. The teachers also noted that most of the internet
availability is confined only in the offices of the
administration. The non-availability of internet in the
classrooms might be the reason that even the schools with
computers cannot integrate it for teaching purposes. The
four teachers (19%) who teach with technology further
indicated that only two of them use it to access on-line
materials for teaching. One teacher mentioned that there is
internet access and digital tools in the classroom. But, as
indicated, she does not teach with technology.
The data from the teachers pose a serious concern. All
21 teachers are qualified teachers with at least a
bachelor’s degree. Majority of the teachers are middle
aged teachers (90%). 71% of the teachers have computers
at work, 48% have internet facilities at work, but only
19% of them use ICTs in their teaching. The teachers
were further asked on the most used digital tool at home
of which, only three out of the 21 teachers indicated that
they have laptops at home, which adds to the reality that
they are not familiar with using the technology at home.
Most university bachelor’s degree courses in South
African universities teach basic computer literacy
programmes and all the teachers in the sample have
indicated that they are graduates. But the use of ICTs is
not implemented in most classrooms. This sheds light to
the fact that serious investments are to be done in two
major aspects: networking the classrooms with internet
facilities and equipping the teachers for ICT
implementation in the classrooms. Then only can
sustainable learning environments in the rural schools be
comprehended in the context of 4IR in South Africa.
2.1.3. Reports on school education and ICT Usage in
South Africa

Figure 4. Rural school Teachers’ availability and use of ICTs

Post-apartheid South Africa has invested much of its
revenue into education anticipating that providing quality
education will eradicate poverty and the social ills of the
past [11]. For this reason, relevant documents regarding
policies and reports on ICT integration and sustainable
development were used in this study. As mentioned in the
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methodology, these documents were analysed to shed
light on the vision and planning of creation of sustainable
learning and ICT integrated teaching environments in the
rural education contexts.
The National Planning Commission (NPC) [11] reports
that even after 18 years (in 2012) into democracy, South
Africa continues to be an incredibly unequal country, with
too many people living in poverty, too few people
working, and most black learners receiving inadequate
education. South Africa’s ICT infrastructure is appalling
in comparison with international standards. A stronger
broadband and telecommunications network as well as
lower prices, are needed for an efficient information
infrastructure that stimulates monetary growth and greater
inclusion [11]. The NPC [11] recommended to aim for
no-fee schools in rural areas; when scheduling
infrastructure, to reward for resource discrepancies in
societies. The NPC [11] calls for well-equipped libraries,
laboratories, computer and media centres to ensure that
learners in no-fee schools have access to similar learning
resources to their counterparts in less poor societies.
High-speed broadband should be readily accessible and
integrated into the design of schools. This will support
more use of technology in schooling and augment the
classroom experience for both students and teachers [11].
The report also envisioned for the strengthening of
professional development, school infrastructure, provision
of teacher support systems and learner support materials.
Data from this study suggest that a few of these visions
have materialised, but the abysmal ICT infrastructure
situation is still persistent in rural schools of Eastern Cape
Province.
The NECT Technical Report [6] mentions that
integrative provincial strategies are not clear, and
improvement is disjointed and driven by solution
providers. The report points out that significant room for
improvement exists in the schooling system, system-wide
change management needs to be prioritized, and
ICT-enabled evaluation must be considered. The NCET
report [6] further indicates that the capacity of the
schooling system to implement ICTs in support of
schooling must be built for long-term sustainability, and
the focus should move from learner success to capacity
advancement. Data from the present study suggests that
the situation remains unchanged in the rural education
communities of the Eastern Cape and that capacity
development in ICT integration of rural teachers is to be
prioritised. This also calls for strengthening the teacher
training programmes in the universities with increased
ICT integrated opportunities.

3. Discussion
To address the two research questions, data from three
different sources were analysed. They shed light on the
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type of learning environment available in the schools in
Eastern Cape and pointed out that these learning
environments are not ready for ICT implementation for
sustainability or to gear them towards the 4IR.
The Discussion Forum [19] in their concept document
on implications of the 4IR for science, engineering, and
technology (SET); industry, society and education in
South Africa; envisage that the schools, colleges,
universities or private institutions’ future classroom will
be very different from what earlier generation knew, with
the move across to digital on-line teaching and knowledge
and information sharing via the Internet. The discussants
envisaged that in the upcoming years, teachers need to be
prepared with the essential ICT skills to employ
e-education platforms and to go through routine ICT skills
training. Teachers in the present study indicated that the
majority of rural school teachers need to be trained in ICT
skills in view of the reality that the 4IR is in our faces. By
doing so, most teachers will meet the expectations of
young adults as they transition from education to the
world of work [20]. This study also supports the idea by
Salehi and Salehi [21] that observing the hindrances for
using ICT in schools can assist the educators to overcome
the hindrances and incorporate ICT in daily education.
The author also concurs with Padayachee [22], who
observed that ICT integration in South African schools
has been relentlessly inadequate due to operational,
pedagogic and strategic challenges. Oke, Araujo, and
Fernandes [12] also opine that to leverage the technologies
associated with 4IR to improve learners' experiences,
education curricula will need to be significantly improved,
as well as investments.
The data from students and the documents seem to
suggest that even though most rural schools in the sample
have received the kind of support from the government as
mentioned in the NPC [11] report in terms of furniture,
resources, ICT equipment and feeding schemes, which are
conducive enough to create a sustainable learning
environment. However, teachers do not seem to be
integrating ICT in their classroom teaching. Lippman [17]
points out that, if technology is to be completely
integrated into educational settings, the culture that
already exists in institutions (schools) must be
transformed.
In Egypt, students have endured deterioration of
education quality in the present because of learning spaces
deficiency, a large number of students in class, inadequate
governmental funding, and disbursement [3]. The above
authors posit that the classroom is the fundamental unit of
the scholastic environment for a learner and his physical
and emotional state, and the classroom environment
should stimulate learning in a positive manner. However,
as pointed out by Elseragy et al. [3], in Egypt, the
classroom, away from theoretically showered models, is
much punitive and poorer in its larger sphere of activity
and, because of that, efficacious sumptuous models would
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fail, not because of their own fault. In an instructional
environment where computers and such equipment are
scarce, and if found, are costly and actually not put to any
use. A similar situation is portrayed in the rural Eastern
Cape schools through data obtained from students and
from teachers, emanating from the NPC [11] report on the
transition from apartheid to democracy.
The White Paper on e-Education [4] points out that the
ICT revolution influenced curriculum development and
implementation, and it continues to pose (new) challenges
to education and training systems around the world.
According to the above report, challenges include
involvement in the knowledge society, the impact of ICTs
on access, cost effectiveness, quality of education, and the
lack of incorporation of ICTs into schooling. Even after
16 years, the data from the study seem to suggest that this
is a persistent challenge for many rural schools in South
Africa.
Weiss [23], cited in Lippman, [17] reports that
computers, laptops, and smart boards have also been used
in classrooms in the United States. Nonetheless, none of
these previous or current innovations have been
completely integrated into educational programs, as
planned. Brecko, Kampylis and Punie [1] also talk of a
situation in Europe, where there is also growing
dissatisfaction and perplexity as to why, despite rapid
technological advancements and the widespread use of
ICT at home and in schools, schooling has not changed in
any significant way. A similar situation is also noted by
Tonui, Kerich and Koross [24] in Kenya where many
teachers in their study acknowledged that ICT has great
prospects to augment learning activities, but it is hindered
by challenges such as insufficient equipment, deficiency
in technical and administrative support, unsuitable
attitudes and insufficient training. It is noted that computer
access and other types of technology have risen
significantly in recent years, but the amount of classroom
use in Eastern Cape Province's rural schools has not kept
pace with this substantial increase. Even though students
and teachers are aware of the immense possibilities,
insufficient technical support, little access to internet,
shortage of class time and high cost of ICT facilities are
the reasons specified for the non-integration of ICTs in the
sampled schools.
The same effect as a textbook is achieved by providing
electronic access to learning material (e.g., by tablets that
can access data from a local server). Nonetheless, in the
absence of a teacher who guides students through the
process of memorizing facts to applying those facts to
create new information, such technical intervention will
usually yield insufficient results [6]. The author of this
paper also concurs with Weiss [23], cited in Lippman, [17]
that the ICTs are currently not designed for any particular
pedagogy, but are expected to be integrated into any and
all educational settings. The Eastern Cape Department of
Basic Education (DBE) needs to address this issue

urgently, as resources have not been used for its
anticipated purpose. South African government also needs
to put forward such a vision exclusively for rural schools,
especially for Eastern Cape, which is the hardest hit with
lack of development.
Although the NPC report [11] calls for exposing and
preparing teachers to use technology in their own training
and in their teaching, data sources from students and rural
school teachers infer that the non-usage of ICTs in the
classroom can be attributed to the encounters and
obstructions confronted by the teachers themselves
irrespective of the resources provided to them. It is also
noted by Dube, Nhamo and Magonde [25] that
universities might be causative to this ICT fright by not
preparing teachers sufficiently for using ICTs. The author
of this paper, a trained teacher, and a teacher trainer,
suggests that teachers have to be trained in using ICT in
their own classrooms. Solemn investments are needed for
capacity development of in-service teachers and more ICT
integrated teaching and exposure to pre-service teacher
training. The key points that need to be stressed to the
teachers are: ICTs offer new ways of teaching the same
thing, it enables a focus on every child’s needs, it saves
time in lesson planning and administration, it offers a
more comprehensive approach to assessment and reduces
time on paperwork. If this can be transpired through our
teacher education courses, it can be expected that the
newly graduated teachers may use it in their classrooms.
The NPC Report [11] suggests that better use of
technology aided by high-speed broadband could open
doors for marginalized school learners which are not
currently accessible. The report calls for the Department
of
Basic
Education
(DBE),
Department
of
Communications and Department of Public Enterprises, to
devise a combined plan to roll out broadband ICT setups
to schools. The author also supports this call as no rural
school learner should be left behind in the context of 4IR.
System-wide transformation management is required to
be put in place and ICT-enabled assessment needs
attention [6]. Human progress is initiated by global
connectivity. ICTs are the core of the digital economy as
it enhances the efficiency and productivity of both the
teaching and learning. Teachers, being part of a connected
and wired world, need to learn how to take advantage of
those connections and opportunities to help students
achieve their goals. Ojo and Adu [26] note that the high
schools in South Africa that do not use ICTs in teaching
and learning have resulted in the country's failure to
achieve recent scholastic development and progress. The
innovative potential of ICT in education can only be
realized if it is combined with the necessary pedagogical
and institutional changes [27].
A 21st century instructional setting designed to create
an engaging learning environment is thought to attract
active learners. As Elseragy et al. [3] put it, it might be
difficult to implement the rollout of ICTs in most rural
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societies, but it is imperious to discourse present
environments and find appropriate solutions which will
ultimately aim a sustainable ICT integrated learning
environment.

[5] World Economic Forum (2016). The Fourth Industrial
Revolution: what it means, how to respond. Retrieved
May 28, 2019 from https://www.weforum.org/agenda/2016/
01/the-fourth-indusial-revolution-what-it-means-and-how-to
-respond/

4. Conclusions

[6] National Education Collaboration Trust (2016). The state of
ICT in Education in South Africa. Retrieved August 20,
2019 from http://nect.org.za/publications/technical-reports/t
he-state-of-ict-in-education-in-south-africa/

In South Africa, it can be concluded that, even though
ICTs in education is a most talked-about topic, it is the
least implemented in rural contexts as seen in the sample
from the rural province under review. It is noted that
computer access and other types of technology have
increased significantly in South Africa, but classroom use
has not increased in unison. ICT-enabled contexts in the
school that a rural school learner experiences and which
support academic achievement, should be improved. This
calls for all stakeholders to remove most barriers to ICT
implementation. Serious investments are to be done in two
major aspects of rural school education in terms of
infrastructure and skills development such as networking
the classrooms with internet facilities and equipping the
teachers for ICT implementation in the classrooms.
Qualified academics and ICT professionals should get
involved with the policy formation, teacher training and
curriculum development processes. Pre-service teacher
training also needs to be strengthened with more ICT
integrated experiences. ICT-enabled sustainable learning
environments in which rural school learners can
experience the benefits, which can thus be improved. This
in turn will gear rural societies towards the 4th Industrial
Revolution.
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