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The past few years have seen increasingly rapid development and

use of open educational resources (OER) in higher education

institutions (HEIs) in developing countries. They are believed to

widen access, reduce costs and improve the quality of education.

Tanzania, like many African countries, is faced with increased

demand for higher education. According to O. Ezekwesili, the

World Bank’s VP for Africa, only six per cent of Africans participate

in higher education compared to a world average of 25.5 per cent

(Kokutsi, 2011). In Tanzania, only 1.48 per cent of Tanzanians

participate in higher education (Lindow, 2011: p. 13). This

percentage of student enrolment is expected to increase thanks to

the recent expansion of secondary education under the Secondary

Education Development Program (SEDP; 2004–07). 

Naturally, higher education institutions have been adopting various

information and communication technologies (ICTs) in a bid to

meet this increased demand for higher education and to improve

the quality of education. As of 2011, 80.2 per cent of institutions

were using various educational systems, mostly learning

management systems (Munguatosha et al., 2011). 

Despite these initiatives, institutions will not be able to widen

access to and improve the quality of education without taking into

consideration the quality of learning resources. However, most

institutions have continued with print-dependent educational

practices in which learning resources take the form of paper

textbooks and course handouts. Many of these resources are

expensive, lack contextual relevance and are difficult to share with

a wider group of students. 

Learning resources
As of 2007, more than 3,000 learning resources from more than

300 universities were available (OECD, 2007). In Africa there are

initiatives that have shared thousands of resources developed by

African academics. For instance, OER Africa, in partnership with the

University of Michigan, has shared more than 150 resources related

to health education (Lesko, 2013). Similarly, the Commonwealth of

Learning (CoL) and the William and Flora Hewlett Foundation have

developed, and shared, 20 self-study resources at the secondary-

school level (Wright and Reju, 2012). Other examples of African-

based OER initiatives include Teacher Education in Sub-Saharan

Africa (TESSA) and University of Cape Town (UCT) Open Content.

The appropriate use of OER in higher education can widen access,

reduce costs and improve the quality of education in Sub-Saharan

countries. The quality of education is improved when instructors

and learners can easily access resources that they were unable to

access due to cost and/or copyright laws (Wright and Reju, 2012).

Wright and Reju add that OER could benefit instructors who do

not have teaching experience and knowledge of the subject matter

that they are teaching.

The OER can also complement existing blended learning courses

offered by several institutions in Tanzania. By doing so, institutions

will be able to widen access to education and reduce social

inequalities. Furthermore, HEIs can attract more students, increase

institutional reputation and attract research funding and new

partnerships through participating in OER initiatives. 

Despite the potential benefits offered by OER, the use of these

resources in many HEIs in Sub-Saharan countries is very low

(Hoosen, 2012; Unwin et al., 2010). Massachusetts Institute of

Technology (MIT) OpenCourseWare (OCW) statistics show that only
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Category Description

Technology • Lack of access to computers and the 
internet

• Low internet bandwidth
• Interrupted power supply

Legal Lack of awareness among instructors about
copyright and intellectual property issues

Institutional Lack of policies at international/national/ 
and national regional level to support the creation or 
policies use of OER

Relevance Lack of resources appropriate to local
context

Social • Lack of skills to select appropriate OER 
and re-use or re-mix it

• Unwillingness to use resources created by 
someone else

• No trust in the quality of OER
• Lack of time to devote to producing 

shareable materials
• Lack of incentives or reward systems for 

instructors

Figure 1: Perceived barriers
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two per cent of users have come from Sub-Saharan countries since

2004 (MIT, 2013). Meanwhile, in the past two years, almost two

million users who accessed OER Africa resources were from South

America, North America, Europe and India (Richards, 2013).

According to Hoosen (2012), the majority of institutions in Tanzania

are not involved in OER initiatives. For example, in a study

conducted by Samzugi and Mwinyimbegu (2013) at the Open

University of Tanzania (OUT), only 21.8 per cent of 150

respondents indicated that they had heard about OER. Likewise,

none of the departments reported use of MIT resources despite the

fact that the University of Dar es Salaam signed an agreement with

MIT a few years ago. 

So far, there has been little research around OER use in Africa in

general. The majority of studies have focused on the development

and publication of OER repositories, and on the integration of

policies in various institutions. A small number of studies have

discussed barriers to the use of OER without empirically grounded

evidence and they assume all Sub-Saharan countries are facing

similar challenges.

Recently, we (Mtebe and Raisamo, 2014) conducted a study to

identify challenges that hinder instructors in adopting and using

OER in higher education in Tanzania. They found that performance

expectancy, facilitating conditions and social influence did not have

a statistically significant effect on instructors’ intention to adopt

and use OER. Only the belief that the technology would be easy to

use had a significant positive effect. The research was based on

quantitative data obtained from 104 instructors in five HEIs.

A considerable amount of literature has been published to explain

factors that hinder the use of OER in Sub-Saharan countries. Figure

1 summarises some of these perceived barriers.

Most barriers to the use of OER – cited in several studies – are not

based on empirically grounded evidence. A small number of studies

using empirical evidence show that these challenges are not

uniform in all Sub-Saharan countries. Therefore, there was a need

to empirically investigate factors that hinder instructors from using

OER in HEIs in Tanzania. This will help those who are involved in

OER implementation to find relevant corrective measures to

promote and maximise their level of usage. This empirical study

comes at a time when HEIs have been adopting various ICTs to

complement existing open and distance learning (ODL) courses to

widen access to needy students. 

The study used semi-structured interviews and documentary

reviews as data-collection methods. The interview process involved

a series of open-ended questions to investigate how instructors

were using the internet to prepare learning resources, as well as to

elicit instructors’ views on the use of OER in teaching.
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Limited internet and its cost are barriers to the use of ICT in many countries in Africa, with broadband costing considerably more
than it does in Europe or the USA
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The study’s findings
Instructors use of internet services to prepare
learning resources

The study found that the majority of instructors use the internet to

search for course notes, with 55 per cent of respondents using it

several times per week and 33 per cent of respondents using it

every day. Nonetheless, 33 per cent of respondents did not include

web-based photos, audio or videos in their courses.

More than two-thirds of respondents (73 per cent) were aware of

OER, but 79 per cent had never included it in their courses.

Instructors who did so were asked to mention at least one OER

repository they used, which included the Directory of Open Access

Journals, MIT, Khan Academy, OpenCourseWare Consortium and

Google Scholar. 

Enabling conditions for OER adoption and use in
higher education

The study found that the internet is generally reliable in most of

the surveyed institutions, while all of the surveyed institutions had

ICT policies in place. The results showed that 54.5 per cent of

institutions had also set out an e-learning policy. Nonetheless,

interviewees pointed out that most of these policies were not

operational. For example, a respondent from one institution said:

‘ICT policy and e-learning policy exist only as documents and they

are not implemented.’

It was revealed that almost half of the surveyed institutions (54.5

per cent) were using Moodle as a learning management system,

but the number of active users on systems tended to be low.

Perceived barriers to the use of open educational
resources

• 68 per cent of respondents indicated that a lack of access to

computers with internet connections was a barrier to the use of

OER and 73 per cent cited low internet bandwidth (see Figures 2

and 3)

• Most instructors (60 per cent) rated a lack of relevant policies at

an institutional level as a hindering factor, although a small

number (19 per cent) said this was not an obstacle to the use of

OER

• Most respondents (55 per cent) felt that a lack of time to find

suitable materials was not a hindering factor, although 23 per

cent indicated that it was

• 63 per cent of respondents referred to a lack of skills for creating

and/or using OER

• Nearly half of respondents pointed out that concerns over

copyright and intellectual property issues were a barrier, with

some citing anxiety about sharing their resources due to lack of

awareness of copyright issues

• 43 per cent said there were difficulties in finding relevant OER.

However, 26 per cent of respondents were neutral on whether the

challenge of finding relevant OER was a hindering factor or not

• Instructors were split on whether quality was a barrier to the use

of OER, with 35 per cent feeling that it was and 30 per cent that

it wasn’t

• Many respondents (43 per cent) said a lack of trust in others’

resources was not a barrier, although 31 per cent said it was

• About half of the respondents (45 per cent) said a lack of

interest in creating and/or using OER was not an obstacle, but

39 per cent said it was

Interpretation of the responses
This study’s main findings were that a lack of access to computers

and the internet, low internet bandwidth, and a lack of policies

and skills to create and/or use OER were considered important

inhibiting factors for using OER in HEIs in Tanzania. The cost of

internet connectivity in Tanzania is still high (Lwoga, 2012). It

seems that limited internet and its cost are barriers to the use of

OER in many countries in Africa, as there have been similar findings

in Kenya, Uganda and South Africa (Ngimwaa and Wilsona, 2012). 
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Figure 2: Low internet bandwidth
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Figure 3: Lack of access to PCs
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The study also found that a lack of policies at an institutional level

was a major barrier to the use of OER in the surveyed institutions.

This finding was consistent with the fact that nearly half of

surveyed institutions (45.5 per cent) did not have e-learning policies

in place. Even in institutions that had e-learning policies, the

majority of them were not implemented. In some institutions, these

policies existed but were outdated and were developed when OER

was at an early stage of implementation. 

Another main barrier to the use of OER that emerged from this

study was lack of the skills to create and/or use OER. Nearly two-

thirds of respondents rated this a hindering factor. This finding

corroborates a study conducted by Samzugi and Mwinyimbegu

(2013) to investigate the accessibility of OER at the Open University

of Tanzania. They revealed that users depended on librarian

assistance to find relevant OER due to lack of skills.

The most interesting finding from this study was that lack of trust

in others’ resources, interest in creating and/or using OER, and time

to find suitable materials were not considered the main barriers to

the use of OER in the surveyed institutions. It seems that instructors

do trust resources from the internet and have the interest and time

to find them, but they are not aware of reputable OER repositories

where they can find quality resources. There is therefore an urgent

need to raise awareness at all levels that involve institutions and

government entities of the value of OER in enhancing education

(Ngimwaa and Wilsona, 2012).

It is somewhat surprising that respondents were almost equally split

on two factors: lack of quality of OER, and difficulties in finding

suitable and relevant OER. Nearly a third of instructors interviewed

suggested that these two factors were barriers to the use of OER

and a third indicated they were not.

Opening up access
Overall, e-learning in Tanzania and other Sub-Saharan countries

could be further opened up by adopting cloud computing on a

wider basis, which can help to alleviate costs. This would mean

institutions would no longer need to procure and host ICT

infrastructure on their premises to implement e-learning solutions.

All ICT infrastructure, software and e-learning services would be

hosted in cloud servers, and students and instructors could access

these services via the internet, reducing costs associated with

hardware purchase, software licensing, electric power, cooling and

salaries for IT support staff.

The adoption of cloud computing in higher education in Sub-

Saharan countries is in its infancy and some studies have cited

factors contributing to its low uptake in education, such as lack of

awareness of the benefits, security concerns and bandwidth

limitations. 

Cost could also clearly be a key influence in driving uptake. Far too

little is known on how cost-effective the use of cloud computing

can be in delivering e-learning services, but an analysis that we

carried out using Tanzania as a case study showed the potential

size of savings. The upfront cost for hosting e-learning services on

campus was found to be approximately US$25,400, while that of

cloud-based hosting is $5,600. The operational cost for hosting on

campus was, meanwhile, found to be about $41,800 for 36

months, compared to about $21,200 for cloud hosting. Several IT

companies have already dedicated a large cluster of several

hundred computers to support educational institutions in adopting

cloud computing by providing several cloud services for free or at a

discounted rate, including Microsoft, Google, IBM and Amazon. 

In South Africa, the University of Pretoria adopted cloud services

from IBM to enable students to access and use next-generation

medical research to test the development of drugs, which are

expected to cure serious illnesses unique to Africa. Likewise,

Microsoft supported Ethiopian institutions to run Microsoft’s Azure

cloud platform as well as rolling out 250,000 laptops to

schoolteachers (Sultan, 2010). The adoption of cloud computing

services enabled these institutions to significantly reduce the cost of

ICT investments, as well as making teaching and learning more

efficient.

Similarly, some East African educational institutions have partnered

with Google to use various cloud computing services. These

institutions include the National University of Rwanda, the Kigali

Institute for Education, the Kigali Institute for Science and

Technology, and the University of Nairobi (Wanjiku, 2009). Other

institutions include the United States International University, the

Kenyan Methodist University and the University of Mauritius. Even

small-sized institutions – or institutions that do not have staff with

adequate IT skills or have small budgets – can still implement e-

learning through cloud services.

Conclusions
The adoption and use of ICT to improve the quality of education

and to increase students’ enrolments through blended distance

learning in Tanzania is becoming common. Many HEIs are spending

thousands of dollars to procure and maintain various ICTs on their

premises. With these efforts in place, the use of OER to

complement these initiatives cannot be ignored. However, in order

to benefit from these resources, institutions have to find ways to

overcome challenges revealed in this study. In particular, institutions

have to:

• Improve the reliability and speed of the internet within their

institutions

• Equip instructors with the necessary skills to be able to create

and/or use OER

• Update relevant policies to enable smooth implementation of

OER

The recent emergence of open educational resources (OER) can

contribute immensely towards providing high-quality learning

resources in HEIs in Tanzania. OERs are freely and openly

available digitised resources that can be adapted, modified and

reused for teaching, learning and research (OECD, 2007). To

date, thousands of resources across all disciplines have been

developed and shared in the public domain through the

support of the William and Flora Hewlett Foundation; the

Commonwealth of Learning; the United Nations Educational,

Scientific and Cultural Organization (UNESCO); and other

international agencies. They include full courses, modules,

videos of lectures, homework assignments, simulations and

electronic textbooks.

Resources in the public domain



Furthermore, cloud computing in e-learning is cost-effective,

compared to hosting e-learning services in institutional premises,

and can increase reliability, as most on-premises hosted servers

suffer from an unreliable power supply. It can also provide high-

quality computing facilities for research and teaching, especially for

simulations, the analysis of computation models and similar

research.
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