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Abstract—As the sub-Saharan region was expanding educa-
tional infrastructure, they met challenges to equip the rural 
schools with Personal Computers (PC’s). The PC’s as 
equipment that required frequently upgrading as technolo-
gy evolved, the institutions from urban kept on replacing 
the outdated with the new ones that had high hardware and 
software specifications, such as RAM, hard-disc, CPU 
speed, etc. Though still functioning at an en-efficient level, 
the outdated PC’s (o-PCs) were abandoned in some cases 
packed on corridors. These o-PCs were regarded as en-
efficient because of degraded specification as in a long run 
technology demanded more resources. While these urban 
tertiary institutions were abandoning the o-PCs, the prima-
ry and secondary schools in rural areas were completely 
inaccessible of PC’s. At a serious note, in some remote 
schools, pupils had not even touched a Computer Key-
Board. These students were completely deprived of the 
IT/ICT technologies and services. It was against this back-
ground that the IT-Essentials students at the University of 
Namibia, in the Department of Computer Science, envisaged 
on an innovation of servicing and upgrading the abandoned 
o-PCs to be deployed in primary and secondary schools that 
were in remote areas. These refurbished PC’s were de-
ployed in targeted rural schools. In that way, these under 
privileged students had opportunity to experience and uti-
lise the ICT facilities. 

Index Terms—abandoned PC’s packed on corridors, inno-
vation in Re-vitalisation of PCs, under privileged remote 
schools and IT-Essentials.   

I. INTRODUCTION 
The Department of Computer Science at the University 

of Namibia embarked on a community service project 
where the IT-Essential (IT-E) Students were refurbishing 
the abandoned computers for distribution and use by the 
learners from remote primary and secondary schools. The-
se schools from rural and remote areas had no access to 
IT/ICT equipment such as Personal Computers (PCs). As 
such these learners were not privileged to acquire and 
utilise IT skills in their education. This was contrary to 
institutions in urban areas where some individual schools 
had acquired PC’s for their students to use in shaping their 
IT/ICT learning landscape. 

A. Statement of a Problem 
A number of prevailing factors lead to the envisaging of 

this work. In general, the sub-Saharan tertiary institutions 
especially in urban areas had acquired Personal Comput-
ers (PC’s) for their students to use in shaping their IT/ICT 
learning landscape. However, it was not the same with 
remote primary and secondary schools. There were a 
number of barriers such as, cost of computers, poor ser-
vices, unavailability of IT technicians in rural schools, 
inaccessible of remote schools and lack of electricity in-
frastructure. However, Namibia was not an exception, 
some if not many schools in remote areas did not have 
PC’s. The other factor which motivated this work was that 
the Department of Computer Science at the University of 
Namibia runs IT-Essentials (IT-E), a CISCO programme 
that train students step-by-step to assemble and service 
computers, and many more IT equipment. In [1,2] they 
defined IT-E: PC Hardware and Software as a short course 
that provided a comprehensive introduction to the ICT 
industry and interactive, hands-on exposure to personal 
computers, hardware, software, and operating systems. 
They further explained that it covered the internal compo-
nents of a computer, assemble a computer system, install 
an operating system, and troubleshoot using system tools 
and diagnostic software. 

Hence, upon the Department realising the potential of 
the IT-E group to assemble and repair, they collected all 
the PCs that were piled on the corridors stored them unto 
the IT-E dedicated laboratory. The IT-E group started 
repairing, assembling and servicing the collected PCs. As 
a number of refurbished PCs were increasing, this moti-
vated the Department to realise assisting the disadvan-
taged rural schools who had no access to IT equipment 
particularly the PCs. Hence, the Department utilised the 
expertise of the IT-E group to repair, refurbish, upgrade 
and service the old and abandoned PCs. 

It was in view of the above discussed factors that moti-
vated the Department to envisage such a community ser-
vice as the Youth’s obligation to answer the country’s 
(Namibia) 2030 Vision to industrialise its industry across 
its regions. The Report [3] pointed out that the Namibian 
Government as identified in Vision 2030 that ICT skills 
and competencies were core elements of living and partic-
ipating in the 21st century.  The Report further highlighted 
second and third priorities as deployment of ICT services 
and strengthen education management through the use of 
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ICTs respectively. Through this vision, I-TE group 
thought as an advantaged sector, it was their mandate and 
privilege to assist their Government to take the ICT re-
sources such as PC’s to the needy community, in this case 
the disadvantaged primary and secondary schools that 
were in remote areas to give pupils access to IT/ICT facili-
ties. 

B. Organisation of the Paper 
Section I introduced the factors that lead to motivation 

of the project. It explained the statement of the problem by 
highlighting the utilization of availability of the aban-
doned IT resources still functioning and human capacity, 
who were the IT-E group. Some of the organisations in the 
world involved with refurbishing PCs and distributing to 
the need communities of sub-Saharan region were dis-
cussed in Section II. The teaching programme of the ITE-
Class was described in Section III, paying much emphases 
on skill transfer. Section IV discussed the whole operation 
of repairing and upgrading the PCs. The conclusion of the 
study was given in Section V. 

In that work, it is important to point out that the value, 
costs or prices of the resources used as compared to pre-
sent it is low due to the fact that the project was conducted 
end of 2012 and mid 2013. Even some resources and 
technologies used are now old, for instance Office 2010.  

II. LITERATURE REVIEW 
Many scholars have written on the second-hand or re-

furbished computers for deployment and use in the sub-
Saharan rural schools that were disadvantaged with such 
equipment. In [4], he pointed out that for many poorer 
schools and countries the option of buying new computers 
was prohibitively expensive. He said using second hand 
computers could be a practical and affordable alternative. 
He also expressed that, while such equipment was not the 
latest and most powerful in computing terms it could still 
be functional for educational purposes as such, to do that, 
the latest hardware and software was not needed. His clar-
ification here was that learning how to learn about ICT did 
not need the latest equipment. In addition, he discussed 
that in ICT education, students needed to acquire a range 
of skills, including how to learn about different software 
packages. He stressed that most students would need to 
learn how to use new application before they reach the 
labour force. He further cited several None Governmental 
Organisation (NGOs) that had been established in Europe 
and America to recycle computers to developing countries 
such as: the Computer Aid International based in United 
Kingdom (UK), the Afritech from Canada and the WorLD 
Organisation hosted in Washington of United State of 
America (USA). 

In [5,6,7] they discussed that computers and computer 
resources were indispensable in the educational and busi-
ness environment today. They stressed that it was very 
difficult for someone who was not computer literate to 
successfully complete his or her tertiary studies or find 
gainful employment. They also emphasized that most jobs 
in the business world required some knowledge of the use 
of computers and the Internet. They further pointed out 
that, in most rural schools it was unlikely that you would 
find a computer laboratory, yet alone someone with 
knowledge of the Internet, unlike urban schools. Also, 
they highlighted that yet the Internet could be used to 

bridge the gap between rural and urban schools. They 
went ahead to stress that computer and its resources were 
central to modern education and it was here to stay. 

In [8,9] they pointed out that in Africa, the introduction 
of computers into primary and secondary education is a 
recent phenomenon. High subscription and ICT infrastruc-
ture costs coupled with the poor quality of service provid-
ers and the lack of basic infrastructure such as electricity 
can act as barriers to the use of ICT in education. Howev-
er in [10, 11, 12, 13, 14] they narrated that there was evi-
dence that the use of ICT could reduce the disadvantages 
that remote schools suffer. 

III. IT-E CLASS 
The IT-E group was applying their knowledge they 

learnt in IT-E: PC Hardware and Software class (Figure 1) 
an industrial hands on short course that dealt with fixing 
and servicing PCs, laptops, printers, scanners, projectors 
and photo-copying machines. In [15] they described IT-E 
as hands-on, career oriented e-Learning solution with an 
emphasis on practical experience to help students develop 
fundamental computer skills, along with essential career 
skills. They further highlighted several features and bene-
fits offered by the IT-E as follows: first, students devel-
oped knowledge of how computers operate, how to 
assemble computers, and how to troubleshoot hardware 
and software issues. Second, was hands-on labs and 
virtual learning tools help students develop critical 
thinking and complex problem-solving skills. Third, the 
course emphasized the practical application of skills and 
procedures needed for hardware and software 
installations, upgrades, and troubleshooting systems. 
Fourth, the Cisco Packet Tracer simulation-based learning 
activities promoted the exploration of networking and 
network security concepts and allow students to 
experiment with network behaviour. Last but not least, 
interactive assessments provided immediate feedback to 
support the evaluation of knowledge and acquired skills. 

In view of the above, during the lessons, the IT-E 
students were taught how computers operate and how to 
assemble all necessary spare parts ranging from mother 
board, CPU, fun, cables, power supply, jumpers, graphic 
cards, network cards, hard drives, cd drives, memory 
cards, etc. The students were taught how to install many 
kinds of operating and application software. The learners 
were involved in troubleshooting the installed systems. 
Also, the students were taught how to use the Cisco 
Packet Tracer to simulate the setting and configuring of 
the network. 

 
Figure 1.  IT-Essential: PC Hardware and Software Class 
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IV. IMPLEMENTATION OF THE PROJECT 
With that kind of knowledge of IT Essentials, the IT-E 

group bought enough new computer spare parts shown in 
Table 1. The RAM shown in Figure 2 and Hard Drive 
were the most required spare parts for upgrading the out-
dated PCs, in that work was abbreviated as “o-PCs”. For a 
start, the group collected eighty (80) PCs for the project. 
In that case, they were compelled to also buy eighty (80) 
of RAM and Hard Drive equivalent to the o-PCs. The rest 
of spare parts only those found on the o-PCs that were not 
functioning, for instance, from Table 1, about five CPU, 
thirty (30) Mouse, twenty seven (27) keyboards, twenty 
four (24) DVD Writers and some assorted Fans were not 
functioning. In that case, and in addition to the mandatory 
ones the RAMs and Hard Drives, the IT-E group bought 
the other parts that were not working. They also bought 
the software Office 2010. The prices for these spare parts 
are shown in Table 1. 

The total amount for these o-PCs spare parts was Na-
mibian Dollars One Hundred and Twelve Thousand, Six 
Hundred and Twenty Two and Seventy Five Shillings (N$ 
112,622.75). The price in Table 2 of a brand new PC was 
taken and Eighty (80) of them would have cost Namibian 
Dollars Seven Hundred Sixty Eighty Seven Hundred 
Eighty Seven Thousand and Twenty Shillings (N$ 
768,787.20). From the latest PCs prices Table 2, and the  
upgrading costs, the difference came to Namibian Dollars, 
Six Hundred Fifty Six, One Hundred and Sixty Four 
Thousand and Forty Five Shillings (N$656,164.45), all 
this was the money through innovation, the Youth helped 
through rendering their services. 

In comparison, the difference between new PCs and the 
upgraded ones was Six Hundred Fifty Seven and One 
Hundred  and Seventy Four and Ninety Five Shillings (N$ 
657,174.95), and this was the amount the students helped 
the Institution, by envisaging an innovation of saving the 
huge costs. Such a difference would have cost the Institu-
tions a lot of money. However, the original price of the o-
PCs shown in Table 3 was Three Thousand, Five Hundred 
Namibian Dollars (N$3,500.00) per equipment. The 
eighty (80) of them cost Two Hundred Eighty Thousand 
Namibian Dollars (N$280,000.00). The cost of upgrading 
the eighty (80) o-PCs, came to N$ 112,622.75 as shown in 
Table 1.  

 
Figure 2.  RAM 

TABLE I.   
PC SPARE PARTS FOR UPGRADING 

  Description Specification Price Per 
Item (N&) Qnty Total Price 

(N&)  
Hardware 

1 RAM 
Memory 1025MB 
DDR3 240-Pin 
DIMM, 1.5V 

336.00 80 26,880.00 

2 HDD SATA (500GB) 
6GB/S 16MB 781.25 80 62,500.00 

3 CPU Intel CPU, Core i5 
Range 2,048.75 5 10,243.75 

4 Optical 
Mouse 

200 Mac/Win USB 
- Black 86.00 30 2,580.00 

5 Keyboard Microsoft Wired 
200 USB Black 118.00 27 3,186.00 

6 DVD Writer Samsang DVD 
SATA Retail 193.00 24 4,632.00 

7 

Fans (CPU, 
Power Supply 
& Video 
Card) 

   1,000.00 

Software 

8 Office 2010  1,600.50  1,600.50 

Total 112,622.75 

TABLE II.   
LATEST PCS SPECIFICATION AND PRICES 

  
Descrip
scrip-
tion 

Specification Price Per 
Item (N&) Qnty Total Price 

(N&)  

1 PC 

HP Compaq 6300Pro 
MT i5-3470(3.2-GHz, 
6MB L2 cache), 
4GB(2x2GB) DDR3-
1600 – 500GB, HDD – 
DVD+/-RW SuperMulti, 
Windows 7 Pro 64bit, 
Office 2010. 
HP 2311x23” LED LCD 
Monitor 

9,609.84 80 768,787.20 

TABLE III.   
OLD PCS SPECIFICATION AND PRICES 

 Descrip-
tion Specification Price Per 

Item (N&) Qnty Total Price 
(N&)  

1 PC 
Pentium 4, HDD 
40GB, CPU 1.6GHz, 
RAM 512MB 

3,500.00 80 280,000.00 

 
The difference from the old and upgraded o-PCs was 

Namibian Dollars One Hundred Sixty Seven Thousand 
Three Hundred and Seventy Seven and Twenty Five Shil-
lings. This difference showed the money the Institution 
would have incurred as overhead costs.  

Figure 3 gives a summary of costs of the equipment: of 
old PCs with the lower specifications , the current PCs 
with the higher specifications and the upgraded PCs. From 
the figure, it was clear that it would have costed the 
tertiary Institution about Namibian Dollars Seven Hun-
dred Sixty Eighty Seven Hundred Eighty Seven Thousand 
and Twenty Shillings (N$ 768,787.20). However, with the 
Youth’s innovative engagement, they served the Institu-
tion from parting away with the sum of Namibian Dollars, 
Six  Hundred  Fifty  Six,  One  Hundred  and  Sixty  Four 
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Figure 3.  IT-Essential: PC Hardware and Software Class 

Thousand and Forty Five Shillings (N$656,164.45). The 
Youth’s  engagement  innovation  served  as  cost-serving 
measures on the re-cycling of the out-dated equipment. 
The o-PCs were rejuvenated to acquire the high level 
specification of the equipment which attained an efficient 
operation expected standard. 

V. CONCLUTION  
In order to manage supply the PC’s to the disadvan-

taged rural schools, the IT-E group utilised the following: 
first, the availability of abandoned and packed PC’s on the 
corridors that were still functioning. The group collected 
the abandoned PC’s and carried out necessary repairs. 
They also upgraded the memory size from 1MGB to 
4MGB for each refurbished PC. For them to have accom-
plished such tasks, they applied the knowledge they were 
taught in IT-E class. Third, the group was motivated by 
the call for vision 2030, which was emphasising on the 
attainment of 21st century skills that were stipulated in the 
second and third priorities as deployment of ICT services 
and strengthen education management through the use of 
ICTs respectively. Fourth, the group was encouraged by 
one of the institution’s mandatory goals, which was, 
community service outreach, an additional from teaching 
and research. The group felt honoured and empowered to 
render constructive services to the disadvertanged com-
munities, such as students from remote and rural schools.  
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