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O
ver the last two decades, 
technology has reshaped 
all of our lives in funda-
mental ways. We live in a 
better connected, health-

ier, easier and more efficient world 
thanks to rapid advances in mobile 
phones and computers. These benefits 
have spread to people in the poor-
est and most remote areas — mobile 
phone penetration in South Africa 
is now 87%, and over half the popu-
lation is connected to the internet. 
Surely, therefore, technology must be 
the answer to one of our biggest prob-
lems: education? 

It is certainly needed! Last year 
South African learners placed near the 
bottom of the Trends in International 
Mathematics and Science Study 
(TIMSS). Some of the problems tech-
nology is best placed to help with 
include distance learning, learners 
without access to a well-educated 
teacher or parent, and adults who 
missed out on quality education the 
fi rst time around. These problems are 
particularly acute in South Africa.  

Technology is not, however, a magic 
bullet. If things are done in the same 
old way, with a bit of added (and likely 
expensive) technology, they will pro-
duce “business as usual” results (or 
worse). Similarly, we must be wary of 
the more far-fetched theories — trying 
to make teachers and schools com-
pletely obsolete is likely to fail educa-
tionally and technologically. Slogans 
such as “paperless classrooms” do 
not address the nuances of balancing 
technology and educational needs. 
We need new approaches to educa-
tion that use the best efficiencies of 
technology but are built on up-to-date 
learning science and implemented 
with rigorous monitoring and evalu-
ation. Their success will depend on 
how profoundly we understand the 
problems and then apply the requisite 
technology, as opposed to assuming 
that technology in itself will magically 
improve the situation.

There are four areas in education 
in which technology can make a big 
impact: delivering access to content 
regardless of location, improving 
learning outcomes and teaching, mak-
ing teachers’ and students’ lives more 
effi  cient and eff ective through better 
administration, and training or re-
training of young people with work-
relevant skills. We need to concentrate 
on these areas with a rigorous focus 
on effectiveness, while using sound 
scientifi c principles for new interven-
tions, supplemented by continuous 
monitoring and evaluation. Only by 
supporting teachers and entrepre-
neurs who are creating innovative, 
real-time solutions — instead of large 

Integrating technology beyond 
paperless classrooms 

bureaucracies and organisations — 
will we truly harness the power and 
potential of education technology.

South Africa has been a world leader 
in the past in the first area of focus 
— creating remote access to content 
regardless of location or access (some 
of the neediest learners in this cat-
egory are the disabled), with Unisa 
delivering distance learning 25 years 
before the UK had its first Open 
University. Today, this mantle has 
been picked up by peer-to-peer study 
communities such as Together We 
Pass and The Student Hub . In this, 
as in all areas, pedagogy (the science 
of learning) must lead technology. 
Distance learning technology (espe-
cially for younger students) needs 
to acknowledge the effectiveness of 
direct instruction, utilise rigorous sci-
entifi c fi ndings such as cognitive load 
theory and learn from the mistakes 
of direction free programmes such as 
Sugata Mitras’s “hole in the wall”. The 
rigorous evaluation inherent in the 
Global X learning prize, to which 10 
South African teams have applied, is a 
welcome development. 

Technology can also have a huge 

impact on learning outcomes where 
a classroom teacher is present. Spark 
Schools have used blended learning 
(where students learn online or via 
games and from a teacher) to allow 
more focused small-group teacher 
time. Top Dog Education is support-
ing teachers and learners not only 
with great content but also an infor-
mation dashboard that uses artifi cial 
intelligence to focus and simplify 
their eff orts.  Siyavula has a team of 
scientists developing superior (and 
open source) content for in and out 
of school learning in maths and sci-
ence. Edutree provides a smarter way 
to revise for maths exams by organis-
ing past paper questions in a progres-
sively more diffi  cult order, so you can 
build up knowledge easily. English 
Word Power delivers a comprehensive 
programme for matriculants and ter-
tiary students to bolster their levels of 
English academic profi ciency across 
writing, reading and listening skills in 
order to overcome language barriers 
and ready themselves for tertiary level 
content. 

Despite the importance of the early 
years of education and basic literacy, 

only a few start-ups are operating in 
this area, and this should be a priority 
for investors and entrepreneurs. 

The third area of opportunity for 
technology — improving education’s 
efficiency and effectiveness — can, 
by freeing up teachers to teach and 
students to learn, have a huge impact 
on outcomes. Cape Town-based Karri 
payments is using mobile technology 
to improve school payments and com-
munication, saving staff  time, increas-
ing revenue and improving commu-
nity engagement. Snapplify is in over 
1 000 South African schools, enabling 
simpler access to a wider range of 
digital content. Students using Clock 
education can plan schedules, review 
content and receive feedback online. 
South African entrepreneurs would 
do well to examine international 
developments such as no more mark-
ing for technology methods that can 
reduce teachers’ administrative bur-
dens and costs. 

Providing students with work-rele-
vant skills is a crucial area for EdTech, 
given South Africa’s high youth unem-
ployment rate; perhaps because of 
this, the country is becoming some-
thing of a world leader in the area. Get 
Smarter is off ering short, professional 
courses from the world’s best univer-
sities, and recently became the first 
$100-million acquisition in African 
EdTech (proving this sector is a huge 
business, as well as education, oppor-
tunity). Hyperion is a rising stars in 
training developers, expanding into 
the UK after its success in online 
developer training in South Africa. If 
we are going to get more young peo-
ple into work, and re-train older work-
ers with skills fi t for the 21st Century, 

we are going to need more basic and 
advanced tech skills programmes 
such as those run by CapaCiti. South 
Africa should also follow Estonia’s 
push to make coding an extensive 
part of the core primary school cur-
riculum. Rekindle Learning signifi-
cantly improves training outcomes for 
companies in fi nancial services, where 
young people who would otherwise 
be unable to obtain a job are empow-
ered to pass financial regulatory 
exams using adaptive micro-learning 
techniques instead of thick training 
manuals.

In all four of these areas, and indeed 
more, technology has the potential to 
raise standards and transform lives in 
South Africa. These solutions — which 
are able expand far more rapidly than 
traditional bricks-and-mortar educa-
tion —  can then be scaled up for use 
throughout the African continent. 
As the examples above show, the big 
innovations are those developed here, 
not overseas, and come not from cen-
tralised programmes or big bureau-
cracies but from entrepreneurs and 
teachers. We need to give them more 
support, which is why Jamie Martin is 
partnering with CiTi to found Africa’s 
fi rst EdTech dedicated incubator pro-
gramme here in South Africa. 

Government, business and investors 
must step forward and enable innova-
tors to create new solutions and then 
work out ways for students to access 
them. If this transpires then South 
Africa — with its unique mix of a 
modern industrial economy, vigorous 
entrepreneurialism and great educa-
tion challenges — can become a centre 
of education technology innovation 
for the world. 

Technology’s success 
depends on our 
understanding of 
today’s classroom 
problems
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EDU One
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content however 
remote your location 

Mothers Matter My Top Dog,
Brighter Futures 

Student Hub
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outcomes and
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Blue Door,
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Education Xander 

Shoots, EdRo,
Paper Video,
Olico,
SkilUp Tutors,
EduTree 

Sea Monster,
Cognician,
Uthini

Training or retraining
   of people with work-
     relevant skills

Get Smarter,
Hyperion Dev

Get Smarter,
Hyperion Dev,
Red & Yellow
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Classroom technology’s use is on the increase ; many teachers use technical 
devices such as tablets or whiteboards to increase pupils’ participation.
Photo: David Harrison
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Tech in the Classroom 

Siphumelele Zondi

I
nequalities in South Africa have 
created a digital divide; many 
township and rural children 
don’t have access to platforms 
that can allow them to play a 

pivotal role in the current digital 
economy. But new technologies can 
help reduce the divide in education 
at the rural and township schools 
that don’t have science laboratories 
and computer labs.

This is a list of technologies that 
will be, and in some aspects already 
are, game-changing in the South 
African education system.

1. Tablets & mobile phones in 
the classrooms.
Gone are the days when teachers 
used to confiscate children’s mobile 
phones — they were seen as disrup-
tive in the classroom. Most chil-
dren these days have either feature 
phones or smartphones. Phones 
have been used in various ways in 
Africa outside the classroom, and 
have changed the way banking is 
done with the adoption of mobile 
payment methods in many coun-
tries. In Ghana, a feature phone app 
called M-Pedigree is used to authen-
ticate medication, and what’s been 
used in banking and the health sec-
tor is beginning to become incorpo-
rated in education.

The Gauteng department of edu-
cation has embarked on a campaign 
to provide certain schools in under-
privileged communities with lap-
tops and tablets. Though there have 
been a few challenges in some areas 
such as theft and children using 
them to download pornography, 
they can be great tools for research 
and learning. 

Professor Bongani Bantwini, 
research science educationist from 
North West University, says: “I 
agree with the idea of rolling out 
tablets in schools. It is our aspira-
tion that our kids will grow up to 
use technologies more than us, the 
parents.”

Didi Bryant, Mwabu business 
development manager, says school-
children live in a digital world and 
that’s why these tools are neces-
sary. Mwabu is a software company 
that provides content that can be 
used in and outside the classroom. 
“Technology is going to assist these 
schools to get up to speed with their 
education,” says Bryant.

Game-changing technologies 
in education

2. Robotics
Robotics teach children the basics 
of engineering which they are likely 
to need later in life. This is also a 
method of teaching what is known as 
the Stem (science, technology, engi-
neering and mathematics) subjects 
in a practical and fun manner.

Professor Nosisi Feza, head of the 
Institute of Science and Technology 
Education at Unisa, says children 
who learn robotics will do better in 
other subjects as well. “If you expose 
children to robotics and that type of 
creativity then they will learn math-
ematics and science methods.”

Apart from technical high schools, 
robotics are not taught in many 
schools, especially in underprivi-
leged areas. 

Nthato Moagi started his CRSP 
dsgn (Pronounced Crisp Design) 

The integration of technology like 
Virtual Reality (VR) and gamified 
learning not only bridges the 
digital gap in rural and township 
education, but could see a future 
workforce actively contributing to 
the digital economy. Photos: KaPe 
Schmidt and Oupa Nkosi

partly to offer children in the town-
ships toys and skills that will teach 
them how to code and create their 
own robots. 

“Coming from a township back-
ground, my mother was a factory 
worker. She could not afford to buy 
me robotics. I started this for the 
social impact,” says Moagi.

He says the idea of teaching town-
ship school children how to code 

started when he met a boy in Soweto 
who was playing with a wire car he 
had made. “I asked him, ‘hey, do you 
know you can make a robot out of 
that?’ ” 

The child didn’t believe that the 
engineering that goes into a remote-
controlled toy car could be used in 
his wire car. 

“I spent two weeks with him, 
building the robot and his mind 
shifted from having a fixed mindset 
to having a growth mindset. Now 
he’ll never see anything the same 
way again.”

He says this is the type of science 
and technology learning that needs 
to be introduced in schools.

“By learning robotics or coding, 
every single learner will be able to 
construct better sentences, write 
better essays and improve on their 
maths skills. We won’t even need 
to lower our maths marks to 25% or 
take maths out completely, because 
you’d be teaching kids logic.”

3. Gamification or gamified 
learning
Many children grow up playing video 
games on their mobile phones. Video 
games often present a problem the 
child has to solve, such as moving a 
car from the starting line to the fin-
ish line without crashing with other 
cars, all done in a digital and interac-
tive manner. Video games are in ani-
mation, which is attractive to today’s 
children. 

Speaking at TEDxSoweto in 2012, 
co-founder of Afroes Games, Anne 
Githuku-Shongwe said: “If you 
travel around South Africa, you 
would find that every young South 
African has access to a mobile 
phone.

“We want to be able to shift the 

belief systems of young people, and 
55% of them play games every day. 
We might not want them to, but 
they do,” said Githuku-Shongwe.

In a conversation at a technology 
conference in Johannesburg, Agnes 
Utunga-Phiri, the other co-founder 
of Afroes Games, said they’ve cre-
ated a mobile game that teaches 
children about sex, HIV, gender 
violence and life itself. The game 
is called Morabaraba, taken from a 
popular South African board game. 
It quizzes children about various 
social topics and if they get the 
answer right, they progress in the 
game. If they get the answer wrong, 
they are given the right answer, so 
they learn.

4. Paperless classrooms
This is becoming a real concept in 
South Africa; the roll-out of such 
classrooms has already begun in 
Gauteng. This again ties in with the 
use of tablets and smartphones in the 
classroom. 

These classrooms have digital 
smart boards and teachers can use 
them in a similar manner to using 
a computer, using “magic pens” to 
write on the board.

Bantwini is worried that some 
teachers may resist this form of 
teaching because they haven’t 
been adequately trained in paper-
less classrooms and how to chat to 
learners throughout the day on their 
smart devices. 

“We need to instil the passion and 
drive among the teachers. If you 
have somebody who is not passion-
ate about the reforms it becomes 
difficult to implement them. If they 
don’t see the need then it’s never 
going to change,” says Bantwini.

Feza says such changes in the 
classroom cannot be avoided. 
Teachers will have to be more open-
minded, as children are already 
growing up in a digital world.

 “I think it’s high time that we use 
IT, because research shows that a lot 
of children can’t even write. A lot of 
kids are already using technology 
language,” she says.

5. Augmented reality & virtual 
reality (AR & VR)
This is a concept that will take a 
while to enter South African class-
rooms. With virtual reality (VR), 
imagine if a child in class in South 
Africa puts on VR goggles and is 
transported to the pyramids of Giza 
in Egypt; she would be in a setting 
where she would be learning more 
than she would in class. If she turned 
around, she would be completely 
surrounded by pyramids, and would 
even be able to enter inside the pyra-
mid and walk through the narrow 
tunnels inside. 

Mangi Tshikomba, founder of 
Things Technologies, says this will 
work really well in science subjects 
as well, as the government will 
never have enough money to build 
science laboratories fast enough in 
all its schools.

“Augmented reality (AR) and VR 
can be combined to create a much 
broader experience for the learner. 
In the case of the anatomy app, 
Virtuli-Tee, a learner will not only 
be able to use the AR app, but can 
also wear VR goggles to take a tour 
inside a human body.”

These advances will all be part of 
the Internet of Things coming into 
the classroom.

South African 
education must use 
what is already there, 
such as children’s 
games, to advance 
learning

We want to be able to 

shift the belief systems 

of young people, and 

55% of them play 

games every day
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Tefo Mohapi

S
everal industrial revolu-
tions have come and gone 
and with each that has 
passed, Africa has been 
exploited for the benefit of 

other continents. 
The first industrial revolution 

focused on mechanisation of pro-
duction and in turn led to the sec-
ond industrial revolution, where 
the focus was on electricity and how 
it propelled mass production. In 
both cases, not only was Africa left 
behind, but the continent’s natural 
resources were also exploited and 
processed elsewhere, then sold at 
prices far higher than what it cost to 
extract them from the belly of Africa. 
This process ensured that others — 
not Africans — were well fed.

Then came the third industrial 
revolution: the rise of the “computer 
age” and the use of Information and 
Communications Technologies (ICT) 
to automate almost everything in 
both our personal and business lives.

Some African countries are still 
battling with the mechanisation of 
production or even producing (man-
ufacturing) anything at all. While 
the continent is still battling with 
first, second and third industrial rev-
olution related matters, the fourth 
industrial revolution is already 
upon us and as was the case with 
the previous industrial revolutions, 
Africa (although not homogenous) 

How do we get Africa’s youth ready 
for the fourth industrial revolution?

such as such as Eneza Education in 
Kenya. Eneza Education provides 
education content and quizzes spe-
cially made for delivery on mobile 
devices. They have partnered with 
Kenya’s government as part of the 
country’s Digital Literacy program 
where over 12,000 digital learn-
ing devices were given to 150 pub-
lic primary schools as part of the 
pilot. These devices, modified tab-
lets, come preloaded with Eneza 
Education developed content for 
the specific grades the students are 
in. Also, as part of this program the 
teachers receive laptops preloaded 
with training curricula and this is all 
linked to the school server where all 
students progress and data is stored. 

There are also various Massive 
Open Online Course (Mooc) pro-
jects being launched by African uni-
versities. One recent launch was by 
Nigeria’s University of Lagos, who 
in partnership with a Chinese educa-
tion technology company launched 
a Mooc platform with mostly engi-
neering related courses. All these 
efforts — whether Moocs, tablets or 
smart boards — still don’t address 
the problem of preparing the youth 
for the workplace of the future.

I argue though, that to propel 
Africa into the fourth industrial 
revolution and to prepare the future 
workforce, current youth, for the 
workplace of the future what we 
need more of is the second kind of 
technology in the classroom.

Back to basics
The skills that we need to be equip-

ping the youth today with have to 
be digital skills, irrespective of their 
chosen career paths, as the fourth 
industrial revolution cuts across all 
industries. Whether it is the arts, 
music, finance, or even sports indus-

Efforts by public and private sector to introduce technology into the learning experience, will ultimately put students in the position to take advantage of work opportunities presented 
by the fourth industrial revolution. Photo: Oupa Nkosi

tries, all are increasingly becoming 
dependant on digital technologies, 
not only for automation but as a 
key part of how they function. From 
being able to market your music 
online to being able to use a wear-
able device to keep your fitness levels 
at optimum status as a sports per-
son, the fourth industrial revolution 
affects all industries.

This is where, as a continent, we 
are lagging. Despite high levels of 
mobile technology adoption, such 
adoption is mostly based on con-
sumption rather than creation, not 
to mention that the most popular 
mobile phone brands and apps are 
also not of African origin. This is 
why computer literacy and software 
programming education are key, not 
only for those interested in pursuing 
a career in computer science, but for 
nearly everyone.

Take South Africa as an example, 
where most youths encounter a com-
puter for the first time only when 
they leave high school or at a tertiary 
institution, for many, this is also a 
hindrance for them being accepted 
into tertiary institutions or even 
getting employed. A 2008 research 
study by South Africa’s department 
of basic education revealed that 
over 90% of schools had no comput-
ers whatsoever for students to learn 
computer literacy from. This is dis-
turbing considering that the fourth 
industrial revolution is already upon 
us. More concerning is that this 
number has not changed much in 
2017, despite the department of basic 
education offering two computer sci-
ence related subjects in high school, 
namely computer applications tech-
nology (CAT) and information tech-
nology (IT). Very few students sit 
down to write these exams in their 
final year of high school, as the sub-

jects are cannot be offered at their 
schools due to a lack of computers.

The situation is not much differ-
ent in other African countries, and 
does not bode well for our efforts 
to prepare the youth for the fourth 
industrial revolution. In Kenya for 
instance, Dr Chao Mbogho, who 
graduated with a PhD from the 
University of Cape Town, has devel-
oped a method of allowing her com-
puter science students to learn and 
practise software programming 
from their mobile phones because 
they don’t have computers. This pro-
cess could however be far quicker 
and easier learned if learners were 
using computers. 

Instead of allocating large budgets 
to “smart classrooms” I would argue 
we need to go one step back and 
allocate such funds to establishing 
computer labs in schools. This will 
enable students, whether in South 
Africa, Kenya, Nigeria, Ghana or 
any other African country, be able to 
acquire at least the basic skills that 
will ensure they are in a position to 
grasp the opportunities presented by 
the fourth industrial revolution

Conclusion
It is for this reason that I believe 
efforts such as  the “paperless class-
room” and the One Laptop Per Child 
initiative, despite still taking time to 
spread across schools fast enough, 
are key. More important, and neces-
sary, I think this is something that 
should be the main responsibility of 
every education department on the 
continent if we are to stop the cycle 
of Africa not only being exploited 
but also of being a consumer and not 
manufacturer of products.

Tefo Mohapi is the founder and chief 
executive of iAfrikan. 

Africa’s investment 
in application 
of technology in 
education is integral to 
a future-fit workforce

is, in general, lagging. However, the 
fourth industrial revolution pre-
sents Africans with the opportunity 
to turn the fortunes of the continent 
around. 

What is the fourth industrial 
revolution?
Loosely defined, the fourth indus-
trial revolution is the “digital” 
revolution. It, as we are already 
experiencing, is building on the 
foundations set by the third indus-
trial revolution and using ICT to not 
only automate processes and col-
lect and provide data, but it blends 
various digital technologies such as 
Artificial Intelligence (AI), Internet 
of Things (IoT) and Big Data into 
our lives in a manner that makes it 
impossible to differentiate where 
digital starts and where the physical 
world stops, in the process assisting 
us to improve our quality of life and 
helping us to make better decisions.

For Africa to benefit from the 
fourth industrial revolution, we have 
to start with the youth and specifi-
cally, the introduction of ICT tech-
nology in schools.

Technology and the classroom
There are two main categories in 
the use of technology in schools. 
The first is to do with assisting and 
supplementing the teaching pro-
cess of any subject. The other is 
about introducing students to ICT, 
whether through computer literacy 
or “coding” (software programming) 
lessons.

Across the continent there are 
many commendable efforts by both 
the public and private sectors to 
introduce things smart electronic 
boards and tablets to pupils to 
improve the teaching the learning 
processes. These include projects 



4  Sponsored supplement to the Mail & Guardian July 21 to 27 2017


