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1. Abstract

Prior to COVID-19, some young private Ghanaian technologists, inspired by COL’s APTUS dongle, undertook
a project toward solving the high cost of internet connectivity and the challenges related to equity, access, quality
and gender. Their research produced an offline system called the iBox and a corresponding online
iCampusgh.com for learners, teachers, parents and school managers. It was adopted in 2014 by Ghana’s Ministry
of Education through the Centre for National Distance Learning and Open Schooling (CENDLOS). Appropriate
e-content was also developed by selected teachers and was complemented with open source materials from COL.
The product became a national solution during the Lockdown.

The system offers lessons in text, quiz, video, audio and laboratory simulation formats. Its unique learner
management system (LMS) generates individualized assessment report sheets and other support features on a
dashboard. It supports self-paced learning, is gender sensitive and is convenient for some persons with disabilities
(PWD).

This paper considers how adapted and localized technologies can help bridge the digital divide in lower income
communities, using the case of the iBox system. It explores the spirit of collaboration within the Pan-
Commonwealth education in areas of technology, pedagogy and training.

2. Introduction

“...Right now COVID is creating a lot of constraints. And so we have to reimagine everything. Start from
scratch. How can you redesign your educational systems? How do you think about different ways of learning?
How do you leverage technology?”

- Fred Swaniker: Education Leadership through Crisis

In December 2019, our world woke up to a startling news about an imminent planetary sweep of Coronavirus
disease of 2019. By March 2020, Ghana had recorded its first cases of the disease which had become a global
COVID-19 Pandemic. The impact was felt in the socio-cultural, economic and academic lives, to mention but a
few. Instantly, words and phrases such as “Lockdown”, Social Distancing”, “facemask”, “hand sanitiser”,
“COVID-19 Protocol”, etc. attained official and household usage. But perhaps the largest victim of the Pandemic
was the educational sector. On 15™ March 2020, the Government ordered the closure of all educational institutions
in Ghana, affecting some 9.2 million basic school children (kindergarten, primary and junior high schools) and
0.5 million tertiary education students.® Ghana in 2020 had about 1,182 Senior High schools distributed across
various categories and across public and privately owned schools. 722 were public schools, with a total student
population of about 1.2 million teenage boys and girls. While local and international experts and partners got busy
with the aim to finding solutions to manage the crisis, the Ministry of Education also turned its attention to a
home brewed educational technology solution, focusing on senior high school education. Six years earlier, that
technology initiative had drawn inspiration and technical support from the Commonwealth of Learning (COL) as
well as a World Bank funding for a Secondary Education Improvement Project (SEIP) for Ghana in 2014. The
SEIP, among other things, is aimed at improving the quality of education in at least 125 selected low-performing
SHS through: (i) strengthened school management and accountability; (ii) mathematics and science teaching and
learning; (iii) information and communication technology expansion and connectivity in schools; and (iv) the
introduction of school performance partnerships for school level improvements. Also, the project development
objective was to increase access to senior secondary education in underserved districts and improve quality in
low-performing SHS in Ghana. The project was targeted to ensure resources focus on considerations of equity.?
With the terrain sufficiently prepared, the iBox offline technology and its corresponding iCampusgh online
platform were officially incorporated into the public education domain.

! https://ghana.un.org/en/45322-covid-19-impact-ghanas-education
2 (https:/iwww.worldbank.org/en/country/ghana/brief/secondary-education-improvement-project-frequently-asked-
questions-and-answers, n.d.)
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3. COL as an inspiration

The Commonwealth of Learning (COL), we well know, was established ... to create and widen access to
opportunities for learning, making use of the potential offered by distance education and by the application of
communication technologies to education.” (Memorandum of Understanding on the Commonwealth of Learning).
COL’s greatest impact is in supporting efforts to provide Commonwealth citizens greater access to quality
education and training through open, distance and technology-enabled learning, thereby allowing them to benefit
from improved livelihoods, greater gender equity and overall economic, social and cultural development leading
to sustainable development. COL’s mission is to help governments, institutions and organisations expand the
scale, efficiency and quality of learning by using appropriate open, distance and technology-based approaches.
For the period 2021 - 2027, COL seeks to: i) build on its expertise in ODL, OER and TEL to play a more influential
role in national policy development and implementation; ii) invest in innovations and research; iii) support the
digital transformation of institutions and organisations; iv) promote gender equality; and v) implement a rigorous
monitoring and evaluation plan.®

4. The Aptus innovation

Aptus — the classroom without walls — is an innovation form COL. It is a server with its own Wi-Fi router. It can
be deployed in areas with no access to grid electricity or data connectivity, and the users (with Tablets, smart
phones or Laptops) can access several thousand Open Educational Resources of repute and quality- such as videos
from Khan Academy, Wikipedia for Schools, Simple English Wikipedia) and Moodle 2.7 or Drupal 7 (a content
management system).

“The Commonwealth of Learning looks at developments and technology from the point of view of developing
Member States. We try to analyse what technologies are available, accessible and affordable, and would help us
to reach the unreached.” — Professor Asha Kanwar, President and CEO of COL.

5. The iBox technology

Prior to the onset of the COVID-19 Pandemic, little attention was paid to what role technology could play in the
general lies of people. Conferences and workshops were all held in-person because that was the norm and it was
important to meet face-to-face. It was deemed very convenient to travel for hours just to deliver a parcel to a
friend or family, until we discovered through necessity that a dispatch rider or courier service agent could spare
us that extra duty. Talk of the school setup; once a student missed lesson, a learning vacuum was created. We did
not imagine how a primary or secondary school child could opt for self-paced and home study and still perform
creditably well alongside the colleagues in the physical school environment in Ghana.

Thanks (dare | say thanks!) to COVID-19, it has become very logical and convenient to study alone, keep a good
distance from others and still achieve what hitherto could only be accomplished in groups. Every technology
today, be it the Aptus, the iBox or other modes of innovations online or offline, there is a much greater awareness
to explore changes in education and training away from the conventional.

With inspiration from the Aptus — COL’s leading innovation — Ghana needed to tackle an even bigger need of
extending technology-enabled learning across the country and for large groups. Some young in-country
information technology (IT) experts therefore came up with a model which is able to serve an entire school
community with a single device — the iBox. In Ghana, a typical senior high school for example accommodates
averagely 2,000 students. The Ministry of Education wanted a one-stop solution for the school system. Meanwhile
this is a country where policy remains silent on the use of individually owned personal devices such as Smart
phones, Tablets and laptops in public schools or classrooms.

8 https://www.col.org/about/
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6. Features

The iBox system is a complete classroom on its own. It allows for individual use, small group activities, whole
class without the teacher and obviously a full-fledged class with the teacher. The system keeps track of all logins
and the records can be extracted for user’s assessments. Some notable peculiarities of the iBox system are:

6.1. Storage
—1Terabyte (TB) storage (Expandable)
6.2. Content

—Selected Ghana Education Service (GES) Approved eContent. Teachers are trained in online content
production. They go on to adapt their face-to-face lessons to open and distance learning mode. Courses
covering Science, Technology, Engineering and Mathematics (STEM), Language, Agricultural Science and
Social Studies are all developed and recorded locally and they meet the country’s end-of-course assessment
called the West African Senior School Certificate Examination (WASSCE). The certificate examination
covers anglophone West Africa. Development of course materials is an on-going process and it is expected
that all subjects taught at the SHS level will be covered. There are some 56 subjects in all at the SHS level.
—Selected Open Education Resources (OER) eContent are added on from external sources. COL and the
Khan Academy provided the bulk of the OER materials.

6.3. Coverage

—100 Metre Radius (Can be Extended through the installation of access points). Once a single iBox is
installed in a school, users can access contents within a 100-metre radius from the iBox, using their end-user
gadgets. When the iBox is connected to a local area network (LAN) in the school’s computer laboratory,
users also have the good feel of browsing as though it was on the internet.

6.4. Capabilities

—Support for multiple types of questions and a variety of test types. Extensive reporting on test results.
—Collect and analyse survey responses.

—Support for internal email, Calendar and Discussion forums

—Support for content downloading and offline reviewing within the browser.

—Secure Login (to facilitate tracking and assessment)

—No internet required to access eContent

The iBox offline system is replicated on the online platform (iCampusgh.com), thereby allowing continuous
access via the internet for those individuals or groups that can afford the cost of connectivity or are resident away
from the school compound. The added good side of the iBox is that a school can open its doors to students to
bring along their own end-user devices provided those devices have no Subscriber Identity Module (SIM) card.
They can register the device with the authorities, connect to the iBox, download portions for home assignment,
and sign-off with the authorities when leaving the school at the end of the day.

7. Rollout of the iBox

A lot of activities were rolled out quite concurrently before getting the iBox ready for deployment and use. The
process for content production and then the technology process. The activities are: i) curriculum assessment of
the SHS programme, ii) content development and adaptation, iii) training of course writers, editors and graphic
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artists, and iv) orientation for media and recording houses. While these processes went on, the private innovation
engineers (IT experts) of the iBox were also busy with the prototype, testing and eventually the final version of
the iBox and its functionality.

7.1. First, the content production process:

i Curriculum assessment of the SHS programme: The Centre for National Distance Learning and
Open Schooling (CENDLOS), the National Council for Curriculum and Assessment (NaCCA) and
the Ghana Education Service (GES) collaborated to scrutinise the school syllabus and, in line with
available funds, selected lesson topics deemed vital for which low-performing students should gain
mastery. It will take much more funding and work to cover all topics of any particular subject.

ii. Content development and adaptation: The process of content development is a long one but, because
the project was time-bound, Ghana adopted a somehow fast track approach. Guidelines and
templates were created for the lessons — short summary of each topic converted to PDF; video script;
multiple choice revision questions with answers and explanations in the event of wrong answers
from learners; assignment — and (where applicable), simulated laboratory experiment.
Supplementary exercises from Khan Academy and other open sources are adopted to re-enforce the
lesson. The content development also took into consideration, persons with disabilities (PWD) who
are in the mainline public education system. This category of learners is a specialised area, however,
the content and platform considered PWDs to a large degree. In all, lessons were produced in ODL
format into the iBox in the following subjects:

English Language, Integrated Science, Core Mathematics, and Social Studies, with each
subject containing the following breakdown spread over the four subjects above:

600 sets of learner text (notes with exercises)

600 episodes of audio-visual lessons

540 units of interactive lessons (virtual labs/simulations)

14,916 sets of interactive quizzes.

Too oo o o

The exciting feature about the 540 units of interactive lessons (virtual labs/simulations) is that
whereas students in former times were limited to observing laboratory experiments due to scarcity
of apparatuses, chemicals or desk space, each student can now try the experiments on the computer
with simple keyboard manipulations. There is therefore no fear of spillage of chemicals or
breaking/damaging of laboratory equipment.

iii. Training of course writers, editors and graphic artists: Selected teachers went through a crash
orientation workshop to understand ODL. Some of them were classified as course content writers
and a smaller number as editors. At least one graphic artist joined in to understand and help
conceptualise lesson illustrations. The training was hands-on with the approved lessons. To further
consolidate the accuracy of lessons, virtually all beneficiary schools sent teachers to join in
reviewing the lessons which have been prepared for their schools. quite an appreciable input was
gathered from them also.

iv. Orientation for media and recording houses: most of the film production houses already have their
mark in entertainment movie production, aside a couple of them which are experienced in
educational cinematography. Bringing them all together opened the floor for collaborative work.

7.2. Second, the technology process:

Combining ideas and concepts of offline education technologies, the iBox was built and configured
to manage large capacity of content and multiple users concurrently. The system is designed with a
user-friendly layout. The platform helps the user to track percentage completion of a lesson, use
calendar for planning, activate chat, etc.. The iBox automatically collects and stores data on
learner’s activities which can later be extracted by the system administrator for analysis. It supports
downloading of parts of a lesson onto the user’s own device for private work and later uploaded
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back into the system. Every user has a personal login account. This login synchronises with the
learner’s permanent school index number.

The iBox was initially scheduled to be installed in 125 SHS but later increased to over 235 selected SHS.
The target was fully achieved and each school has at least one computer laboratory to support sharing via
LAN. Experiments have been carried out in a couple of schools where the day students were allowed to bring
in their Tablets or Smart phones but with no SIM card.

The iBox has proven to be robust and has stood the different weather conditions of humid sea breeze
temperate through to the hot-dry-dusty climates in the country.

8. Sharing the iBox offline technology

“We try to analyse what technologies are available, accessible and affordable, and would help us to reach the
unreached.” — COL.

COL has vast and internationally acclaimed experiences for building capacity in countries and institutions to
support learning by using appropriate open, distance and technology-based approaches. It is an international
agency that knows how to pull brains and skills together to benefit. Just as the Aptus has reached schools and
communities in developing countries, so too can the iBox travel out of Ghana. The project has been tried and
tested well enough to be unveiled to the Commonwealth and global education fraternity. To begin with, the
Commonwealth shares a common language and, to a large extent, a common learning pattern. COL’s 2021-2027
Plan seeks to: i) build on its expertise in ODL, OER and TEL to play a more influential role in national policy
development and implementation; ii) invest in innovations and research; iii) support the digital transformation of
institutions and organisations; iv) promote gender equality; and v) implement a rigorous monitoring and
evaluation plan. Those goals are apt and are worth embracing. We can, if we so desire, constitute a circle of value-
added heads, hearts and hands to shape up ideas and innovations for a better learning world.

9. Conclusion

The iBox offline technology, like other emerging ideas, can thrive only when attention is given to their concepts.
It is gratifying that this technology has a national accent and an international funding based on a public need.
Perhaps this is what accounts for the success story. COL is known for giving hearing to innovations; the times
call for resilience in the face of the COVID-19 Pandemic. Before the COVID-19 took the world by storm, we
were not prepared enough with solutions to tackle education and training. Now that we have experienced a global
disruption of normal living, every leader must wake up and take another look at how we used to do things. Yes,
the Pandemic will fade away as we all expect and desire. But we cannot go back to the old ways of doing things
after COVID. We must wake up to a rather new approach to solving problems. Just as how many conferences
went online, so too should education go with technology. The time has come for us to hurry with change, to help
our ever increasing youthful population with skills toward self-employment, job creation and value addition to
the traditional way of life. We can, by these approaches through technology, gather and share videos and
recordings of lessons and school activities. COL can play the role of collection point, edit and categorise such
materials and publish the data for all to access. Let us influence the doyens of technology to speed up innovations,
reduce cost of technology, and empower the developing countries to believe in themselves and to lead is finding
solutions to their own needs.

The COVID-19 era has changed the rules of the games in education. ODL and technologies that are available,
accessible and affordable, are the best tools to help us to reach the unreached now.
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11. Annex
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Figure 1 iBox Home page
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SHS 2 ENGLISH LANGUAGE

Language is the very essence of our humanity and an important as well as an effective tool for socialization. As individuals or members of a social group, our ability to function
effectively and efficiently in almost all spheres of life depends fundamentally on our language skills. In Ghana, English is used as the official language and medium of instruction in our
schools from the upper primary school level to all higher levels. The need to study English is, therefore, crucial for students as well as all sectors of the population since it is the
principal medium for teaching and leaming, for official work and for international communication

The Senior High School is the second level of education in Ghana. At this stage, students would have been introduced to the basic language skills such as listening, speaking. reading
and writing. These skills must be improved considerably to give students the confidence as they communicate in the language.
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Figure 3 iBox User dashboard
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Figure 4 iBox Interactive lesson page

Figure 5 iBox Forum activity page
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Figure 6 iBox Courses dashboard page
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Subject Matter

Figure 7 Sample Video Content
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