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Abstract 

Continuous learning for health care workers in Tanzania 
- Design recommendations for an e-learning system within a 

health portal  
 
This report describes a Master thesis conducted at the Human-Computer Interaction 
Department at KTH The Royal Institute of Technology. The project is based on a nine 
weeks field study in Tanzania during the spring and summer 2013. The field study was 
conducted as a Minor Field Study (MFS) financed through Swedish International 
Development Cooperation Agency, SIDA and ÅF. The aim has been to investigate the users 
interest, needs and expectations on an e-learning system. Specifically designed for the health 
care workers in Tanzania, to improve and developed their knowledge within their specific 
work area. The investigation of these questions resulted in design recommendations that can 
be used as a basis for future development.  
The users and their expectations and needs of the e-learning system were mapped down 
through observations, interviews and questionnaires. The user group was positive to an e-
learning system and is interested in ICT, Information and communication technology. The 
most important result from the research is that to get a successful project, the involvement of 
the users is critical. Otherwise there is a risk that the user will not use the product. Another 
important result is that the user does not have his or hers own computer or Internet 
connection, they are dependent on the hospitals devices and connection. At the same time 
their schedule at the hospital is very tight and it will be a challenge to find time and a place 
were the health care workers can use the system. 
This project is a part of a project called the National Health Portal in Tanzania. It is a co-
operation between Sweden and Tanzania about information and communication technologies 
(ICT) in the health care in Tanzania, in order to facilitate the work. 
 
Keywords: ICT, user centered design, e-learning, health care, Minor Field Study, Tanzania 

 
 
 
 
 
 
 



 

Sammanfattning 

Fortbildning för sjukvårdspersonal i Tanzania 
- Designrekommendationer för ett e-lärandesystem i en 

hälsoportal  
 
Rapporten beskriver ett examensarbete utfört på Institutionen för Människa-datorinteraktion 
på Kungliga Tekniska Högskolan (KTH). Projektet baseras på en nio veckors fältstudie i 
Tanzania under våren och sommaren 2013. Fältstudien är en Minor Field Study (MFS) och 
finansierades av Styrelsen för internationellt utvecklingssamarbete, SIDA och ÅF AB. Syftet 
har varit att undersöka användarnas intresse samt behov och förväntningar på ett e-
lärandesystem, speciellt designat för sjukvårdspersonalen i Tanzania, för att förbättra och 
utveckla deras kunskaper inom sitt yrkesområde. Utredningen av dessa frågor har resulterat i 
designrekommendationer som kan användas som bas i det fortsatta utvecklandet av systemet.   
 
Användarna samt deras behov och förväntningar på e-lärandesystemet kartlades genom 
observationer, intervjuer och enkäter. Resultatet av denna rapport visar på vikten av att 
användarna är inblandade i projekt för att det ska bli lyckat. Användarna bör vara inblandade i 
och intresserade av projektet. I annat fall är risken stor att användarna inte vill bidra med sin 
expertis som just användare och att projekt därmed inte slutförs. Ett annat viktigt resultat är 
att användaren inte har någon dator eller internetuppkoppling hemma utan använder sig av 
den som finns på jobbet. Dock är det ett väldigt pressat schema på jobbet och det kommer att 
bli en utmaning att hitta tid och plats då sjukvårdspersonalen kan använda systemet. 
 
Examensarbetet är en del av ett projekt som är ett samarbete mellan Sverige och Tanzania vid 
namn National Health Portal in Tanzania. National Health Portal in Tanzania är ett projekt 
som handlar om hur man kan använda sig av informations- och kommunikationsteknologier 
(IKT) i sjukvården i Tanzania för att underlätta arbetet.   
 
Nyckelord: IKT, användarcentrerad design, e-lärande, sjukvård, Minor Field Study, 
Tanzania 
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1. Introduction 
This report is the result of a Master thesis done as a Minor Field Study1 by Sara Avén at the Royal 
Institute of Technology (KTH) in Stockholm. The field study was conducted together with Eva 
Olsson in the rural areas in three districts, Mkuranga, Serengeti and Bunda situated in Tanzania. 
The introduction chapter presents the background to the project, defines the problem and presents a 
related research question and the delimitations of the project. To conclude the chapter the structure of 
the report and a glossary with some central terms are presented.    

1.1 Project background 
The administrative work in the health care in Tanzania, such as patient records, payment of 
treatments and medication, prescriptions, educational material, guidelines etcetera are today 
mainly paper-based and the presence of computers and information and communication 
technologies (ICT) is almost absent. Since the hospitals do not have the physical space to 
store all the records, the consequences of this are lost medical records. The health care 
workers do not get the news about the latest treatments and the guidelines they are using for 
medical treatment are outdated. The health care is in need of ICT.  
The project “National Health Portal” is a project concerning ICT in the health care in 
Tanzania. It is a co-operation between four different universities from Tanzania and Sweden, 
two from Tanzania and two from Sweden. The technical universities are Dar es Salaam 
Institute of Technology (DIT) in Dar es Salaam, Tanzania and The Royal Institute of 
Technology (KTH) in Stockholm, Sweden. The medical universities are Muhimbili 
University of Health and Allied Sciences (MUHAS) in Dar es Salaam, Tanzania and 
Karolinska Institutet (KI) Stockholm, Sweden. The project is funded by the Swedish 
organization SPIDER2, SPIDER is working with ICT in developing regions and is a 
resource center for ICT for development (ICT4D). Their thematic focus in on education, 
democracy and health.   
The outcome of the National Health Portal project will be a health portal, available nation 
wide, with functions for both health care workers and the population in Tanzania. It is not 
defined what a health portal is and what functions should be included but there are ideas of 
what functions it could consist of. As an example, patient records, health care guidelines for 
health care workers and the public, e-learning function to promote further education of the 
health care workers, communication between health care workers and different hospitals, 
communication between patients and clinicians, information about different diseases, 
conditions and epidemic outbreaks. This thesis has only focused on investigating the interest 
and possibilities of an e-learning system integrated in the health portal. The field study was 
conducted during nine weeks in Tanzania in Dar es Salaam and the three districts Mkuranga, 
Serengeti and Bunda. It was funded through a minor field study scholarship from SIDA3.  

                                                
1 Minor Field Study, http://www.programkontoret.se/mfs 
2 SPIDER, https://www.spidercenter.org/  
3 Swedish International Development Cooperation Agency, http://www.sida.se/English/  
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1.2 Problem definition 
The project National Health Portal in Tanzania has just begun and nothing is decided 
regarding the content of the Health portal. However an e-learning system specifically 
designed for the health care worker is an idea from the taskmasters. The health care workers 
in Tanzania today have not enough education and are not updated with the latest research. 
Due to high education expenses and shortage of personnel, the health care workers neither 
have the time nor the money to go back to school and update their knowledge. An e-learning 
system could possibly solve this problem. To design an e-learning system specific for health 
care workers you need to know the users and their needs.   

1.3 Research question 
These are the main research questions that this report will answer to: 
 
How should an e-learning system for the health care workers in Tanzania be designed?  
 
To answer that question these sub questions help: 

• Who are the potential users of the e-learning system, within the health care workers?   
• Which user group should be prioritized when designing the e-learning system? 
• What are the needs and expectations of the chosen user group when it comes to an e-

learning system?  
The investigation of these questions will result in design recommendations that can be used as 
a basis for future development. 
 
1.4 Delimitations 
The project was conducted during a limited time period and because of that some 
delimitations were made. We have only looked at three different district hospitals in Tanzania 
and concentrated on the administrative health care workers. We have only been investigating 
the possibilities for an e-learning system within the Health portal. A delimitation have been 
made to create recommendations about the design of the e-learning system, not a concrete 
design proposal of the interface of the e-learning system.    

1.5 Cooperation in the research 
This master thesis is partly written together with Eva Olsson “A long lasting effort -  
A tentative business plan for a health care e-learning system in Tanzania”. The introduction, 
parts of the background and the used methods are the same for both reports. When I am 
writing “we” and “us”, I am referring to the parts which Eva Olsson and I conducted together. 
To get the complete picture of the project, our two reports should be read together. Since the 
field study was conducted together in Tanzania, consequently the reports are based on the 
same empirical data but the data is used for different purposes and the reports have different 
focus. Eva’s report is focusing on the sustainability of the e-learning function in the health 
portal and the business perspective and my report is focusing on the users and the users needs 
and expectations of the e-learning system. The following sections in the report are written 
together with Eva Olsson: 
1.1 Project background 
1.6 Glossary 
2. Background, except 2.7 Usability and Human centered design 
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1.6 Structure of thesis  
The report begins with a background information chapter about Tanzania and ICT. It also 
presents the definition of e-health and e-learning and how user center design works. The next 
chapter describes how the project was carried out, what research methods that have been used 
and how the method were executed. Chapter 5 presents the results and the outcomes of the 
used research methods. In the following chapter the results are analyzed and discussed from 
the point of view of the research questions. Conclusions are drawn from the result and the 
main research question is answered and a list of design recommendations, which could be 
used for further development of the e-learning system, is presented. The last chapter is a 
suggestion of further work.  

1.7 Preliminary study  
To familiarize our self with the subject, a preliminary study was conducted. Six reports and 
articles were read that dealt with relevant topics about ICT in the health care in Tanzania and 
other African countries. These are listed in reference chapter entitled Prestudy. 
 
1.8 Glossary  
Below is a list of common terms used in this master thesis along with a description. 
Bundle – It is the same as prepaid, credit money that can be used to top up the phone or a 3G 
modem. The user may choose for how many days the bundle should last and the data amount. 
Depending on the time and the data amount the price of the bundle differs.  
CHMT – Council Health Management Team 
DDH – Designated District Hospital 
DM – Data Manager 
DMO – District Medical Officer in Charge 
DIT – Dar Es Salam Institute of Technology 
e-health – Electronic health 
e-learning – The use of electronic media and ICT in education 
HMT – Hospital Management Team 
HS – Health Secretary 
ICT – Information and Communication Technology 
ICT4D – Information and Communication Technology For Development 
MOI – Medical Officer in Charge 
MUHAS – Muhimbili University of Health and Allied Sciences 
NGO – Non-governmental organization 
  
TSH – Tanzanian shilling 
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2. Background  
This chapter provides an initial background and understanding of Tanzania and ICT. Furthermore 
the definition of Health Portals, e-health and e-learning and the importance of involving the user in 
the development process will also be presented. Together with the results from the conducted methods, 
these chapters constitute the material basis of the following analysis and discussion in chapter5. 

2.1 Tanzania  
Tanzania is located in the Eastern Africa, bordering the Indian Ocean, between Kenya and 
Mozambique (see figure 1). Tanzania became independent in the beginning of 1960 and in 
1964 the two regions, Tanganyika and Zanzibar, were merged together and created Tanzania. 
In 1996 Dodoma became the capital, before that Dar es Salaam served as the country’s 
political capital (see figure 2). The official language in Tanzania is Swahili and English is the 
primary language of commerce, administration and higher education. In July 2013 the 
population was 48,261,942 people and the literacy of the population of 15 years or older is 
69.4% (compared to 99% in Sweden). The country is republic and the biggest ethnical group 
are Africans of which 95% are Bantu consisting of more than 130 tribes. (Central Intelligence 
Agency, 2013)  

 
Figure 1. Africa, Figure 2. Tanzania (Central Intelligence Agency, 2013) 

   
Figure 3. Serengeti National Park, Figure 4. Dar es Salaam   
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2.1.1 Communications 
In 2011 there were 161,100 telephone - main lines in use and 25.666 million cell phones in 
use. The general assessment of the telecommunications services is marginal. Today the system 
operates below its capacity and it is necessary to modernize it for better service. The fixed-line 
telephone network is inadequate since there is less than one connection per 100 people.  
The use of mobile phones is increasing rapidly and in 2011 Tanzania exceeded a subscriber 
base of 50 telephones per 100 persons. 678,000 people were using Internet in 2009 in 
Tanzania and there were 26,074 Internet hosts in the country 2012. (Central Intelligence 
Agency, 2013) 
2.1.2 Health care system 
The health care system (see figure 5) in Tanzania is divided into 21 administrative regions 
and 113 districts. There are both private and public providers of health care in the country 
and both types are working in dispensaries, health centers and at least one hospital at district 
level. In 2009 there were 4,679 dispensaries and 481 health centers throughout the country 
and about 90% of the population lives within five kilometers of a primary health facility. 
(Ministry of Health, 2009)  
 
There are 55 district hospitals in the country owned by the government and 13 designated 
district hospitals owned by Faith Based Organizations (FBO). Furthermore there are 86 
hospitals at first referral level that are owned by the government and private sector.  

 
 
18 regional hospitals are functioning as 
referral hospitals for district hospitals and 
eight consultancy and specialized hospitals 
in the country. Only 35% of the health 
worker positions are filled with qualified 
health workers, which leave Tanzania with 
a severe human resource crisis within the 
health care sector. (Ministry of Health, 
2009) 
 
 
 
 

Figure 5. The health system in Tanzania (Ministry of Health, 2003) 
 
The health care in Tanzania is divided into three levels; national, regional and district level. 
The health care system is organized in a referral pyramid (see figure 6), starting from the 
village level, where there are village health posts; ward level that includes community 
dispensaries, divisional level where there are rural health centre’s. District level where there 
are district or district designated hospitals; regional level with regional hospitals; zonal level 
that includes referral/consultant hospitals and at last, national level, where there are national 
and specialized hospitals. (Ministry of Health, 2003) 
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Figure 6. Organizational Pyramid of the Tanzanian national health infrastructure (WHO - 
Country Office for Africa, 2004) 
2.1.3 District Hospitals 
In every one of the 113 districts there are supposed to be a district hospital. This is not the 
case today. A district hospital serves about 250 000 people in the district (WHO - Country 
Office for Africa, 2004). The district hospital together with other hospitals in the district will 
provide first level referral care (figure 6) and be fully integrated in the districts health services. 
A functional referral system will guarantee that patients that are in need of advanced health 
care will receive it (The united republic of Tanzania, 2013). 
 

 
Figure 7. The district hospital in Mkuranga 
2.1.4 Council Health Management Team & Hospital Management Team 
At every district hospital there are two management teams, the Council Health Management 
Team (CHMT) and the Hospital Management Team (HMT). The CHMT and the HMT 
facilitates the implementation of health services at district level together with a functional 
community health structure (Council Health Services Board and Health Facility 
Committees). (The united republic of Tanzania , 2003)  
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The CHMT is a team consisting of head of section or unit of a district hospital. Within the 
different teams there are different functions, for example: District medical officer in charge 
(DMO), District Health secretary (HS), Nursing officer, Dental surgeon, Medical officer in 
charge (MOI), Hospital secretary, Data manager (DM) and others.  
 
As written before there are 55 district hospitals in the country today and a calculated 
estimation, based on the field study and the visits at the hospitals, resulted in that there are 
2750 health workers in the management area in the country. At each hopital there are 
estimated 25 people in the Hospital Management Team and 25 people in the Council Health 
Management Team, 55 x 50 = 2750.  
 
At the district level, the management and administration of health services has been divided 
into districts through their respective council authorities, health service boards, facility 
committees and health management teams (Ministry of Health, 2003). 
 

The following roles is included for the district health administration at the 
district level: 

• Provides Health Service at level one which include the District 
Hospital, other Hospitals, Health Centers and Dispensaries; 

• Prepares Comprehensive District Health Plans and regular 
reporting on implementation; 

• Provides feedback to other levels including to the community; 
• Coordinates, supports supervision, monitoring and inspection of 

all health facilities and activities in the district;  
• Mobilizes resources and management; 
• Ensures communities are responsible in taking care of their own 

health and also the safety of medicine and equipment in their 
health facilities. 

(Ministry of Health, 2003) 
 
2.2 Health portal  
This master thesis is investigating the interest and possibilities of an e-learning function 
within a health portal in Tanzania. The concept of the health portal is still under 
development and there is no definition of what a health portal is. However, it should be 
connected to the health care workers and patients. The users of the health portal should have 
access to medical information that is of importance for diagnosis and treatment, or about their 
own health and conditions. One of the required key components for an effective and 
respected health portal is the availability and guidance. This means that it should be easy to 
access the portal and that the information should be clear and precise.  
 
To get a better understanding, inspiration and ideas of what a health portal could be we have 
collected other types of portals who call themselves a “Health portal”. This is only a small 
selection of all the various health portals available and four different types of health portals are 
presented below.  
1. Health EU 
The Health-EU Portal has been created by the European Commission’s Directorate-General 
for Health and Consumers. The Health-EU portal delivers trustworthy information on public 
health. (Health EU, 2013) 
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2. Northwestern University Health Service - Personal Health Portal 
The students of Northwestern University have their own health portal for example to 
schedule appointments for clinical services at Health Service/Evanston, receive secure e-mail 
messages including diagnostic test results from Health Service/Evanston healthcare providers.  
(Northwestern University Health Service , 2013) 
 
3. Just Answer  
Just answer is a web portal with online clinicians and the person visiting the website may ask 
these clinicians any question he or she likes to. (Just Answer, 2013) 
 
4. Microsoft – Health Portals 
Microsoft Health Portals is a portal that the hospital can tailor after the hospitals specific 
needs. For example the Microsoft health portals can be used for coordinating with specialists, 
managing administrative tasks and staying up to date on the latest evidence and protocols.  
The portal can be combined with mobile devices such as Tablet PCs and Pocket PCs with 
Microsoft Windows Mobile software. (Microsoft - Health Portals, 2013) 
 
2.3 ICT 
Information and communication technologies do not have a definition today. It consists of 
different technologies that connect people with each other or different devices. The definition 
that has been used in this project is The World Banks definition of ICT.  
 

”Information and Communication Technologies (ICT): Consists of the 
hardware, software, networks, and media for the collection, storage, processing, 
transmission and presentation of information (voice, data, text, images), as well 
as related services. ICT can be split into ICI and IT.”   

(World Bank, 2013) 
2.4 e-learning 
The term e-learning was created in the mid 1990’s along with developments in the World 
Wide Web and interest in asynchronous discussion groups. The goal of e-learning was 
described as to create a community of inquiry independent on time and location through use 
of information and communication technologies. (Garrison, 2010)  
 

”E-learning is formally defined as electronically mediated asynchronous 
and synchronous communication for the purpose of constructing and 
confirming knowledge”   

- D. Randy Garrison 
e-learning does have an element of distance education but it is not the same and it has evolved 
from different field of theory and practice. e-learning represents a paradigm shift with regard 
to the distance education. It represents a distinct educational branch with its roots in 
computer conferencing and collaborative constructivist approaches to learning. (Garrison, 
2010) 
 
e-learning is a model of designing context specific collaborative experiences (Garrison & 
Cleveland, 2010). Online learning, of which e-learning is a part of, integrates independence 
with interaction that overcomes time and space constraints in a way that emulates the values 
of higher education. Online learning goes beyond the tools and the technology to access 
information. (Garrison, 2010)  
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2.5 e-health 
The term e-health or electronic health is widely used by many individuals, scientists, health 
care workers, organizations and many more but there is a lack of a clear or precise definition 
of the term. During the 1990’s a number of e-terms started to appear as the Internet exploded 
into the public consciousness (Oh, Rizo, & Jadad, 2005). Since then there have been many 
different uses and definitions of the term e-health.  
 
In the articles ”What Is eHealth: A Scoping Exercise to Map the Field” (Pagliari, 2005) and 
”What Is eHealth: A Systematic Review of Published Definitions” (Oh, Rizo, & Jadad, 2005) 
they have found 36 respective 51 different definitions of e-health. From all the different 
definitions one could say that e-health includes applications of ICT to promote healthcare 
services support, delivery and education, which is the definition that we have used.   
 
2.6 Interview with Nima Jokilaakso  
There are many other ongoing projects about e-health and ICT in Tanzania. One project is 
the Smartphone application, Dr Maombi4 and we met one of the founders of Dr Maombi, 
Nima Jokilaakso to ask him about his experiences of conducting an project in Tanzania and 
his opinions about ICT in the health care.  
 
When we asked what kind of application Dr Maombi was Mr Jokilaakso answered:  
 

Dr Maombi is a Smartphone application for Android phones. The 
application is a communication tool between health care personnel. The 
health care providers in Tanzania are the customers and the application is 
focused on the health care personnel in rural areas. Health care personnel 
can use the application to get help to schedule handling of matters and give 
guidance to each other in different medical situations.  
 

At the moment (2013-04-02) Dr Maombi consist of a smart phone application and a home 
page. The users can send pictures and text messages through the smart phone application and 
then they can access the same content on the home page. The language for the application is 
English. The feedback of the application has been positive, both physicians and authorities 
believe in the purpose and use of the application.  
 
When we asked why they he believed in this project Nima Jokilaakso said:  

 
Everyone in Tanzania has the right to health care and a lot of the health 
care is subsidized, for example if you are pregnant, is a child or an elderly. 
But that does not matter if you do not have access to a health care facility 
or a physician. Dr Maombi is supposed to give access to a physician and 
health care for everyone through existing health care facilities. 

 

                                                
4 www.maombiproject.org 
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2.7 Usability and Human Centered Design  
Today usability is widely recognized as the key to success when developing an interactive 
system or product (Gould & Lewis, 1985), (Maguire, 2001).  Jakob Nielsen defines usability 
by five qualitative components: Learnability, Efficiency, Memorability, Errors and 
Satisfaction. 
The system should be learnable, which means that a system should be easy to learn so that the 
user, when using the system the first time, quickly can get started and perform the desired 
task.  
It should also be an efficient system, the user should be able to achieve the desired result when 
using the system. The system should have memorability, it means that even after a period of 
absence, the user should at the next occasion remember how the selected system works. When 
the system is ready to be used it should contain very few errors, preferably none. Where errors 
occur, these can be addressed without it giving any major negative impact on the user. 
Satisfaction refers to how pleasant it feels to use the system. If a system lack of usability it is 
most likely to be misused and have frustrated users. (Nielsen, 2012)  
To achieve usability the user should take part in the development process. (Gould & Lewis, 
1985), (Nielsen, 2012). The ISO 9241-210 (2010) (previously ISO 13407 (1999)) Human-
centered design for interactive systems describes the development process of a system. The 
development process for human-centered design is divided into four user-centered design 
activities (see figure 8), which should be planned for in order to incorporate the usability 
requirements. (Maguire, 2001) 

Figure 8. Human- centered design cycle, (ISO 9241-210) 
The cycle with the activities should be undertaken iteratively to enable new and better 
solutions to be evaluated repeatedly. The four design activities can be accomplished through 
different types of design methods. In my report I aim to investigate the design activities 
number 2 and 3, a first iteration.  
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3. Method  
This chapter presents the different methods that have been used during the project. First will the 
strategy and a presentation of the method implementation be presented, then each method will be 
described. First from a research point of view and then how they were implemented in the project.  

3.1 Reliability and validity  
In scientific research there is a requirement on the information, that it is reliable and valid. 
The reliability of an evaluation technique means that if the research is conducted neutral and 
if it would indicate the same result if it was executed at a different time by a different 
researchers under the same circumstances. The validity is concerned with whether the referred 
evaluation technique actually measures what it is supposed to measure and how relevant the 
information is to answer the research question. For the validity of the collected data it is also 
important that the researcher ask him or her self if he or she have gotten the correct 
perception of the information. (Holme & Krohn Solvang, 1996, Denscombe, 2010, Preece. 
et. al, 2002)  

3.2 Research process  

 
Figure 9. The research process  
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The project started with an introduction course in Härnösand (1) about conducting projects 
in developing countries. It continued with a literature review to gain an understanding and 
knowledge of the research field and Tanzania (Christ, 1998) and a time plan (see appendix 
1,2) was set for the project. The literature review continued throughout the project since new 
topics and areas appeared that we did not have knowledge about before. 
 
Both qualitative and quantitative research methods were used in this project and the aim of 
the methods was to create a greater understanding of the problem and the users. The field 
study was conducted during nine weeks in Tanzania in three different districts, Mkuranga (2), 
Bunda (3) and Serengeti (4). The districts were selected because of a longstanding 
collaboration between the district authorities there and the study partners. We choose 
observations as a first research method after the literature review, before the interviews and 
questionnaires to be able to create our own opinion about the subject being investigated and 
to notice if we had missed something important in the literature review (Holme & Krohn 
Solvang, 1996). After the observations a workshop (5) was carried out in Dar es Salaam 
together with the health portal team to discuss the observations. We had planned to conduct 
semi-structured interviews with the health care workers but after the observations we 
understood that it would be difficult. Due to language difficulties and the limited time of the 
health care workers. Therefore it was decided that we should do questionnaires with the 
administrative health care workers instead. The questionnaires were handed out to health care 
workers in two districts and semi-structured interviews were conducted with Internet café 
owners and NGOs. The data from the questionnaires were compiled in Moshi (6) during one 
week and a 54-pages long report was delivered to our taskmasters in Tanzania.  
 
After the analysis and before defining the design recommendations a competitive analysis (7) 
of the already exciting e-learning systems was conducted to get a greater understanding of the 
market and the possibilities of the new system. And possibly gain a competitive advantage 
towards the existing systems.  
   
3.3 Observations  
 
“The problem of observation - Observations and measurements are our chief source of knowledge 
about the world. But observations are never absolutely reliable, often only give indirect access to the 
features of interest and can be misinterpreted.”  (Cantwell, 2013) 
The aim of conducting observations was to increase the knowledge about the health care in 
Tanzania and to meet the people that we were going to interview, before the interviews, to 
de-dramatize the forthcoming interviews. We also wanted to observe the work situation and 
when and were the health care workers could use a computer. We decided to conduct open 
observations were the people being observed knew that we were observing them. Because we 
wanted to early build an relationship with the individuals that were being observed to 
hopefully gain their confidence and hope that this may lead to informal conversations and 
that they find it easier to speak freely during the upcoming interviews, focus group etc 
(Holme & Krohn Solvang, 1996). 
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A total of three observations were conducted in three different districts at the district 
hospitals.  The first observation took place at Mkuranga district hospital the 9th of May and 
lasted during two hours.  
We were accompanied by Mubaraka Twaha who showed us around at the hospital and 
introduced us to the health care workers, sometimes in English and sometimes in Swahili due 
to language difficulties. While observing, field notes were written down.  
These notes were later the same day rewritten to a complete text to get a better understanding 
of what had been observed (Preece. et. al, 2002). When we had rewritten the field notes we 
discussed the collected information and asked our selves whether what we had observed were 
true or not and were critical to the collected information (Holme & Krohn Solvang, 1996).    
The second and the third observation took place at the same occasion as the questionnaires 
were handed out at the district hospital in Serengeti and in Bunda (see figure 10.), during the 
period of the 27th of May until the 7th of June. The observations were conducted through 
spontaneous conversations and at the tour around the hospitals with the health workers. We 
conduced the observations at the same time as the questionnaires, since we did not have the 
possibility to visit the hospital and disturb the health care workers more than once.    

     
Figure 10. During the observation at Nyerere hospital in Serengeti.   
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3.4 Workshop 
The workshop (see figure 11) was conducted the 10th of May at Muhimbili, Dar es Salaam. 
Seven participants from different fields and professions were represented and all the 
participants are involved in the Health portal project. The participants were (see figure 12): 
Amos Nungu – Lecturer and Head of the National Centre of Excellence in ICT at DIT and 
project leader, Dennis Mazali - Senior lecturer at Muhimbili University & vice project leader, 
Mubaraka Twaha - Senior Environmental Health Practitioner at the Government of 
Tanzania, Frank Lyimo – Data manager at Mkuranga district hospital, Fabian Magoma – 
Senior lecturer at Muhimbili, Sara Avén and Eva Olsson.  

   
Figure 11. During the workshop, Figure 12. The participants of the workshop 
Dennis Mazali was appointed to workshop leader and Sara Avén and Eva Olsson were 
responsible for taking notes during the workshop (Lindquist & Westerlund, 2004). The 
workshop was limited to four hours with no planned pause but different beverages and 
cookies were available.  
The aim of the workshop was: 

• Map down the potential users of the Health portal and the e-learning system. 
• Decide and agree on whom we were going to hand out the questionnaire to. 
• Decide and agree on a questionnaire consisting of valid questions.  

3.5 Semi-structured interviews 
A total of nine semi-structured interviews were conducted, four interviews with NGOs, three 
interviews with Internet cafés owners and two interviews with experts within the area of e-
health in Tanzania. All the interviews were between 30 min and 1 hour and we were always 
two people, one asking questions and the other taking notes and writing down the answers.  
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The reason why we choose to conduct semi-structured interviews was that the interview 
becomes more relaxed and the interviewer can let the conversation go where it may.  
If the interviewee mentions something that is particularly interesting for the research the 
interviewer can tell the interviewee to develop its answer, the interviewer can skip a question 
or continue with another question (Lazar, Feng, & Hochheiser, 2010).  
Interviews with experts 
The aim of the interviews with the experts was to complement the available literary 
documentation of e-health and ICT in health care to see what others had seen a need of. 
Both interviews were conducted in Sweden before the travel to Tanzania and both were 
recorded and transcribed.  
 
The first interview was with Nima Jokilaakso, PhD student at the Molecular Biotechnology 
department at the Royal Institute of Technology (KTH) (chapter 2.6). The interview was 
conducted the 2nd of April at the Alba Nova, Stockholm University, the interview was held 
in Swedish. The second interview was conducted the 18th of April at Karolinska Institutet in 
Stockholm and was held in English with a pharmacist from Dar es Salaam, Tanzania who 
now has joined a PhD program in Sweden.    
 
Interviews with NGOs  
NGOs are experts on performing projects in Tanzania with the locals, with a small or limited 
foundation. The main reason why we wanted to interview NGOs was to talk to them as 
experts on how to pursue projects in Tanzania. To learn form their experience on how to 
make the projects success and what to avoid to make the projects fail. We were also interested 
in their experience of engaging the population in the ongoing projects.  
A total of four interviews were conducted with two NGOs in Serengeti, SEDIDA and Imara5, 
and two in Bunda, Mazaringa community development forum and Third millennium peace 
initiative peace foundation6. The interviews were scheduled to one hour and were held in both 
English and Swahili with an interpreter.  
Interviews with owners of Internet café  
The reason why Internet café owners (see figure 13) were interviewed came from an idea 
discussed at the workshop. The discussion was about if it could be an alternative to start an 
Internet café in relation to the hospital so that others from the district could use the 
computers when the health care workers did not use them. The interviews were also of 
interest to see what Internet speed was available and to talk to the owners of the Internet cafés 
about their customers need of assistance using the computers. 

                                                
5 http://www.imaratz.org/ 
6 http://www.tnnc.go.tz/ngodetails.php?applicationid=1155 
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Figure 13. Interviewing with the Internet café owner and testing Bredbandskollen.   
Three Internet cafés were visited and three owners were interviewed, one in the Serengeti 
district, Mairi Secretarial Services, and two in the Bunda district, Devtech and Jamillah 
Stationery. The interviews were conducted with the owner of the Internet café during 30 
minutes. The interviews were held both in English and Swahili with an interpreter.  
After the interview, we used the computers and tried to access different websites and did a 
test7 to measure the speed of the Internet connection. Bredbandskollen measures the speed at 
which the user's browser can send and receive data. 

3.6 Questionnaire 
The questionnaire was developed in close work together with Mr Dennis Mazali. Two 
different questionnaires were developed for six different professional groups, one for the 
DMO, MOI, HS, DM (see appendix 3) and one for the CHMT and HMT (see appendix 4). 
The questionnaire consisted of two different modules, A & B. Module A were include in 
both the questionnaires and Module B differed between the questionnaire to CHMT & 
HMT and the questionnaire to DMO, MOI, HS & DM. Module B to CHMT & HMT 
consisted of questions regarding why they would be interested or not interested in reading an 
e-learning course and what course that would be. Module B to DMO, MOI, HS & DM 
focused on what they believed could be the possibilities and obstacles with implementing 
ICT.    
After the observations at the Mkuranga district hospital and the dispensary we had a 
discussion with the project leader and the vice project leader and we came to the conclusion 
that interviews with the health care workers were not a possibility. It would be too time 
consuming for the health care workers. A questionnaire would be more convenient, which 
could be handed out to the different user groups and they would have the possibility to answer 
the questionnaire when they had the time (Denscombe, 2010, Preece. et. al, 2002).  
 

                                                
7 http://www.bredbandskollen.se/faq.php?sektion=2 
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The questionnaire consisted of both open and closed questions were the respondents write 
down the answer by themselves and questions where the respondent gets different options 
with check boxes and are being asked to check the appropriate one. We chose to include both 
fact and opinion questions in the questionnaire to get a greater understanding of the 
respondents habits and conditions and the respondents attitudes, feelings and believes around 
e-learning (Denscombe, 2010).  

3.7 Competitive analysis 
The aim of a competitive analysis is to understand the market and to find strengths and 
weaknesses of the already existing systems so that the new system can address and provide 
competitive advantage (Saffer, 2010). We wanted to get an indication of what could possibly 
be usability problems and what features are useful.   
We searched for different e-learning systems and created a list of four different e-learning 
systems, possible competitors, and decided by what criteria the systems should be compared. 
The criteria consisted of different questions regarding the design, the funding, what are the 
motivations of the e-learning system and a couple of tasks that we should perform to test the 
usability of the system. 

3.8 Ethnography 
We did not conduct a full ethnography study, however since we conducted the field study in 
another country with another culture there are elements of ethnography in our project.  
To be able to understand the users and their expectations and needs on the e-learning system 
we had to understand the culture in Tanzania and how the user group that was studied were 
using the technology (Lazar, Feng, & Hochheiser, 2010). It is difficult to understand and 
accept an other culture, however by living in Tanzania for almost three month, talking to the 
population, travel with their public transport (see figure 14) a greater understanding of the 
culture of Tanzania was earned.   
 

 
Figure 14. The local bus we ride to get to Mugumu, Serengeti. 
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4. Result & Analysis 
The following chapter starts with presenting the result of the observations conducted in three different 
districts, and then the result of the workshop is presented. Later a summary of the result of the 
conducted interviews with experts, NGOs and Internet cafés are presented and the result of the 
questionnaire. Finally the result of the competitive analysis is presented. Some of the collected 
information and result were not any help in answering the research question, these results have 
therefore not been included in the report. 

 
Figure 15. Overview of the result  
 
4.1 Observations at the District hospital  
The results consist of two parts, the actual observations at the different places we visited and 
results based on spontaneous conversations that took place during the observations.  

4.1.1 Observations 
a) Language 
Some of the members of the CHMTs and the HMTs spoke good English. The English 
knowledge with clinicians and nurses were not as good. The understanding was a little bit 
worse and we had to repeat some information several times and sometimes the interpreter 
needed to translate it to Swahili. At the visit in Mkuranga no one in the health care personnel 
were familiar with the term e-health and the expression had to be explained in Swahili, then 
some of the people understood what we meant, but not everyone.    
 
b) Computers & phones 
Nothing in the workflow was computerized, everything was carried out on paper, from the 
journal system to register the patients and drug prescriptions. There were few computers at 
the hospitals and devices they had, for example printers and fax machines were out of date. 
Since the devices are old it is hard to find spare parts to them if they brake down. 
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The different wards did not have their own computers although the general opinion was that 
the different wards are in need of an own computer. At one hospital they had a computer 
room with two stationary computers and one laptop and at another there were six computers. 
The computers they have are very old and programs are not updated. At all three hospitals we 
visited, the health secretary had his or her own computer. Some of the CHMT personnel had 
Smartphones but the majority of the health workers had regular cell phones. The hospitals 
did not have a special email address to the hospital and neither did the health workers have an 
email connected to the hospital, they used yahoo or hotmail.  
 
The hospitals have a very limited budget for computers and training in computer usage. One 
of the hospitals used Simba Internet8 before but it was very expensive, over 1 million 
THS/month (3970 SEK/month) and it were not reliable. At one hospital they said that the 
personnel do not have the budget to buy a Smartphone or a computer and there is only one 
Internet café in town with proper Internet connection.  
 
At the district hospital in Bunda the annual budget for ICT have been: 

2011/2012: 7 800 000 TSH 
2012/2013: 6 000 000 TSH 
2013/2014: 16 800 000 TSH 
 

The yearly money spent on ICT was 2012: 
Procurement: 4 000 000 TSH 
Maintaining equipment: 2 000 000 TSH 
Training: 4 000 000: TSH 

 
A monthly cost of 1 million TSH/month for Internet connection is to high compared to the 
annual budget for ICT in general.  
 
c) Equipment 
All the health care personnel were happy and proud over the health care they could provide to 
their patients and the equipment they had access to. Even though the hospital did not have all 
the necessary equipment to be able to treat all kinds of patients.  
 
d) Guidelines and medical information 
The guidelines the hospitals used of how to treat and identify different diseases and 
conditions were not updated. For example the personnel showed us the HIV guidelines they 
used which from 2008. Since 2008 a lot have happened with the guidelines of how to treat 
HIV (WHO, 2013).  
 

                                                
8 http://www.simbanet.co.tz/, Simba net is a public data operator, specialized in providing 
high-speed data and Internet connectivity via Submarine optic fiber. 
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Figure 16. Information of TB treatment and different eye injury conditions.  
 
e) Participation  
The people we spoke to understand the potential of ICT and have the perception that it 
would really help and ease their workload. Still almost everyone we talked to asked what is it 
in for him or her in participating in the project. Some were suspicious about participating, it 
could depend on that other researchers before us have been collecting data and the population 
have not seen any results from this.   
 
f) Internet access 
Getting Internet connection in Tanzania is too expensive today. There are a limited access to 
Internet with lots of fluctuations, which leads to delay of messages and delay of information. 
The health care workers are allowed to access Internet for personal use on the work computers 
and some have private modems that they use on their coworkers computers to access Internet. 
If an ICT system will be introduced there is a need for a policy regarding ICT and Internet 
use for work related interests and for personal interests. ICT policies are required for proper 
workplace use of the Internet.  
 
g) Technical competence   
At the hospital they should have Internet connection but according to the CHMT member 
they cannot connect because of bad connection but other people at the same hospital says it is 
because their computers are broken. There is a lack of educated people in technical areas and 
they do not have a technical department at the hospital. At one of the hospitals they are 
planning to employee a person for the technical issues. 
 
h) No spare time 
The health secretary told us that she was a single mom who lived in Dar es Salaam and 
worked in Mkuranga (it is an distance of 45km, in the middle of the day, when the traffic jam 
isn’t to hard it takes 1,5h to drive) and she has a 2 years old son. She had to have a nanny 
because she did not get a job in Dar es Salaam and she had to leave her home at 4 o’clock in 
the morning to be at work in time because of the traffic jam, and she wasn’t back home until 
11 at night also because of the traffic jam. This was only one of many similar stories we heard, 
it was common that the health care workers traveled far and did not have a lot of spare time.  
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i) Reliable information  
There is a problem to find reliable information, the only source of information are books 
today. They need reliable data so that they can plan for example drug management. 
 
j) Certificates 
Certificates and diplomas are of great value in Tanzania, all the offices we visited at the 
hospitals during the field study had different certificates and diplomas framed on their walls.   
 
4.2 Workshop  
From the map of the potential users of the Health portal (see appendix 5) the potential users 
of the e-learning system within the portal were sorted out and selected. The users that were 
selected were primarily the groups who have a more administrative work and the user groups 
who had the possibility to set aside time and answer the questionnaire (see figure 17). The 
other potential users at the hospitals as physicians and nurses had lots of patients and too 
much work to do. Consequently, their time was to valuable for others so we could not 
motivate why they should spend their time with us instead of with the people who needed 
them. The groups marked in colors are the ones that were investigated (figure 17). 

Figure 17. The potential users of the e-learning system  
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The different user groups were discussed and we came to the conclusion that we should talk 
to the management teams, the Council Health Management Team (CHMT) and the 
Hospital Management Team (HMT).  
Since there were one team of each at each hospital, consisting of about 25 health care workers 
from different wards and because they probably could afford to set off time for our visit. We 
decided also to hand out questionnaires to four other groups in addition to the CHMT and 
HMT, the District Medical Officer in Charge (DMO), the Health Secretary (HS), the 
Medical Officer in charge (MOI) and the Data Manager (DM). These groups were chosen 
because they are using the computers most in their daily work and they could give us 
important and useful information about the use of ICT at the hospital. We also wanted to ask 
them as the more experienced users of computers and other ICT, what they see as the 
possibilities and obstacles with implementing ICT at the hospital.  
The role of Internet cafés was discussed during the workshop and if it could be a possibility 
for the health care workers to access the e-learning system from an Internet café. It was 
decided that when we conducted the field study, we should talk to Internet café owners to 
investigate the possibilities.  
 
4.3 Semi-structured interviews  

4.3.1 Interview with expert 
The results of the interview with one of the funders of Dr Maombi, Nima Jokilaakso, are 
presented in the background chapter 2, in 2.6. The second interview was held in English with 
a pharmacist from Dar es Salaam, Tanzania. At the time of the interview (2013-04-18) the 
project were more focused on what a health portal could be than on e-learning. Therefore, 
only some of the results are presented below, since the rest not is relevant to what the project 
came to be. The quotes are transcribed from the interview.   
In the interview with the pharmacist we asked if he in his daily work life has seen any lack of 
medical knowledge within the health care workers. He answered that he has seen it many 
times. The natural follow-up question was how he thought these gaps could be filled? He 
answered:  

The lack of knowledge will easiest be filled through proper training and 
proper consultation with a senior. For example, a junior physician 
consulting a senior. Unfortunately I cannot say reading literature, cause the 
physicians have a lot of work back home, they work from morning to 
evening so there are not enough time consult literature and extract proper 
information. Information may not be feasible for them. They mostly 
depend on clear and direct information. “For this kind of patient do this”, 
very short information.  

The next question was how do you think the education of the health care workers in the rural 
areas could be improved?  
 

In the rural area you have one physician and one nurse, if this person go to 
training who will remain then to teach and work? So either you provide a 
kind of postal training where the physician would have to read for himself 
through post, you post material for education.  
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A very reliable would be using phones and special programs. Whereby if a 
physician wants to educate himself, he could post a question through his 
phone and then that question could be replied through the phone. Now 
that comes back to the question how much will this phone have the 
capacity to let some material? What kind of phone is suitable for this kind 
of programs?  
So we will always come back to square one that if you improve training 
with other colleagues, before this physician will go back to his clinic to 
work then he should be properly trained. Then improve the situation in his 
village. 

The last question was about his opinion about computers vs. tablets, and if people uses 
tablets.  

Most of the time the laptop gets stolen and you don’t achieve what you 
want to achieve. You want to minimize cost and this information to be 
available anywhere, anytime so a laptop might be heavy and not portable, a 
smart phone would maybe be better. Regular cell phones might be difficult 
to get all the information on maybe you have a bank of information to 
provide?  
Very few people use tablets. But it would also be better, because it is 
portable. Designing a tablet specific for health information? Just simple, 
few software, specific for health information and communication purposes. 
That might also be good. A special tablet, only for that purpose. Would 
minimize theft. It would also minimize being broken because a computer 
get broken because you are using it for other purposes and in that way you 
cant corrupted the software and the system. That way you have to go to 
either Microsoft or Intel, big hardware companies to make a system that 
suits your purpose.  

To summarize the result of the interview with the pharmacist I would like to pinpoint some 
of his main ideas: 

• The gap will easiest be filled through proper training and consultation with a senior 
• Special designed tablet only for health information 

4.3.2 NGO 
All four of the interviewed NGOs agreed on that the involvement of the population is crucial 
to make the project a success, so that the users use the product or system developed for them. 
The NGO, MCDF, told us about an example of a successful project with a local radio 
station. The population in the village could contact the radio station by calling to them and 
suggest what they wanted the radio station to broadcast, that way the local radio station 
broadcast local news and different topics that the population wanted to hear about so the 
radio station had plenty of listeners.  
It is interesting that all the NGOs also had the same opinion about why the projects fail. It is 
because of bad communication or lack of interest from the population. One of the interviewed 
NGOs told us about a microcredit project where the members who were given loans did not 
return them. The members were not aware of that they were supposed to return the money 
and this was because of lack of communication from the NGO.   
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The IMARA coordinator said:  
Usually, the community has high expectations on the projects but when 
you are asking questions, some people tend to give you the wrong answer 
only to make you happy. The solution for that is to develop good personal 
relationship and to make the people understand that you care for them and 
show results that something is happening with the collected data.  

4.3.3 Internet café  
The Internet café in Serengeti, Mairi Secretarial Services, had two computers that were 
bought in the beginning of 2000. The two Internet cafés in Bunda (see figure 18), Devtech 
and Jamillah Stationery, had four computers each, their computers were bought in 2010 and 
2006. Both the computers in Serengeti and in Bunda were second hand computers.  
All three of the Internet cafés charged 1000TSH á 30 minutes (1000TSH is about 4SEK, a 
30 minutes bus ride in Dar es Salaam with the local busses, Dalla dalla, costs 400TSH) and 
the average customer buys between 15-30 minutes of Internet time.  

    
Figure 18. Two of the three Internet cafés in Bunda. 
When we asked if the customers need any help using the computers and if the owner need to 
assist them all three Internet café owners answer yes. The clients needs help to access the 
computer, connect to Internet and register on different sites such as Facebook and Yahoo! 
The Internet café in Serengeti approximately have five customers per day. At the time of our 
field study in Bunda the result of the examinations from the different schools had just arrived 
so the cafés were crowded. Normally they have between 10-30 customers per day.   Generally 
the Internet speed were low in both the districts (see table 1), the speed of the Internet at the 
Internet cafés are shown in the table below except the result from Jamillah Stationery because 
the computers there missed a needed plug-in for the test, so we could not carry out the test.  

Internet café - Internet speed  
 IC - Serengeti IC - Bunda 
Name of place  Mairi Internet and Stationery Devtech 
Recieve files 0,12 Mbit/s 0,24 Mbit/s 
Send files 0,08 Mbit/s 0,13 Mbit/s 
Answering time 1065 ms 1500 ms 
Provider TTCL DATA Vodacom 
Table 1. Internet café – Internet speed 
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4.4 Questionnaire  
The questionnaire was handed out to 38 people from the CHMT and HMT at two district 
hospitals. 36 questionnaires were received, 20 from the Serengeti district and 16 from the 
Bunda district (see chart 1). 

Chart 1. Number of participants from the two districts  
69% of the respondents were male and 31% of the respondents were female (see chart 2). The 
largest age group among the respondents was 40-49 years old and the second largest age 
group was 50+. Only one person among all the respondents was younger than 30 years old 
from the two districts (see chart 3).  

Chart 2. The distribution between men and women among the respondents  
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Chart 3. The age distribution among the respondents in the two districts  
4.4.1 Access, device and place 
At the question regarding if they had access to Internet (see chart 4), 29 of the respondents 
answered that they do have access to Internet and six that they don’t. One person did not 
answer the question.  

Chart 4. The distribution of access to Internet among the respondents  
The question about what device the health care workers uses to access Internet, they were 
allowed to choose more than one answer, the majority of the respondents answered that they 
either use a computer or a laptop.  
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It was surprisingly few people who used either a Smartphone or a cell phone to access 
Internet, five people answered that they have a Smartphone and four people answered that 
they access Internet with a cell phone. One respondent answered that he or she access 
Internet through a tablet.  
The place where most of the respondents have access to a computer with Internet connection 
is at work. The numbers of respondents who access a computer with Internet connection at 
an Internet café are almost as many as respondents accessing Internet on a computer at home.  
One question asked what the respondents do if their device is not working correctly or is 
broken. Many answered that the go to the local repair shop (see figure 19) or tell the DMO 
about it. Most of the respondents did not answer the question.  

   
Figure 19. The local repair shop (Fundi)  
The last common question for all the respondents was, “If you were given a computer today at 
your office, for what tasks would you use it for?” Most popular were education and data 
collection & recording (see table 2).   

What would you use a computer for?  
1. Education 
2. Data collection & recording  
3. Communication, email mm.  
4. Preparing and keeping reports 
5. Searching information 
6. Access Internet 
7. Patient records networking  
8. Database 
9. Drug management  
10. Entertainment 
Table 2. What would you use a computer for?  
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4.4.2 Open questions 
The final module of the questionnaire to the CHMT and HMT were open questions. The 
first question asked about if there were any courses that weren’t taught well enough when they 
were in college. All the respondents answered the question and the answered varied widely 
among the respondents. The majority answered computer science, which also appeared to be 
ranked high on the list of courses the respondents wanted to study today if having the 
possibility.  
The respondents were asked to write down six examples on courses that the respondent would 
like to study, if having the possibility. The answer to that question varied widely among the 
respondents but many wrote computer related courses. For example a course in: Microsoft 
Office, Computer maintenance and computer training. Other popular subjects were human 
resources and project planning and management.    
The next question asked if they were interested of taking any of the courses that they had 
suggested in the question above as an e-learning course and why or why not. Out of 30 
respondents six of them did not answer the question at all, 20 of the respondents were 
positive and four were negative to taking an e-learning course. The motivations to why they 
wanted or not wanted to take an e-learning course were different. The ones who were positive 
wrote motivations like:  

“Yes! Because I would continue with my duties as well as studying.” 
”Yes, It is cost efficient and affordable for everyone having access to computer.” 
”Yes, because I can easy access the Internet services and will not consume my time 
during my working hours.” 
”Yes, because I will continue with other activities at my home & working place.” 

The different motivations to why people didn’t want to take an e-learning course were:  
”No, due to difficulties on Internet connection.”  
“No, my choice of study suits well in a class/field environment than in distance 
learning.” 
”No, due to tight schedule.” 

 
4.4.3 Open questions to DMO, MOI, HS and DM 
The DMO, MOI, HS and DM were asked what they think are the possibilities and obstacles 
with introducing and implementing ICT in the health care. Most of the potential possibilities 
with implementing ICT were regarding saving and reducing time (see table 3). Generally 
nothing is computerized and everything is done manually. A computer could give a better 
structure of all the documents and it will be possible to follow the patients’ history from 
different wards and different clinicians. The potential obstacles with implementing ICT were 
that there are few technicians and a lack of knowledge regarding computers (see table 4).  
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Table 3. Possibilities with ICT, Table 4. Possible obstacles with ICT  
 
4.5 Competitive analysis 
The competitive analysis showed that there are two main types of e-learning system. The first 
one described is the type of e-learning systems that work as a complement to ongoing 
education. The motivation to read the course is the university credits the student earns when 
passing the course. The other type is the one where the motivation are not the university 
credits, the student has a motivation coming from his or hers own interest. If the student 
wants to practices his or her skills a bit extra or learn a new subject. This competitive analysis 
is only investigating a random selection of different e-learning systems.  
4.5.1 Bilda - www.bilda.kth.se  
Bilda is an educational environment for web based learning, e-learning (KTH Learning lab, 
2012). Bilda uses the platform Ping Pong is a Learning Management System (LMS) and is 
developed in Sweden by Ping Pong AB, it can be used both for e-learning courses and as an 
extension of the classroom (Ping Pong, 2013),(Bilda, 2013). The different functions included 
in Bilda are for example: uploading course material, communication between students and 
teachers, create and receive assignments, course evaluation and tests. The teachers who choose 
to use Bilda as an extension to the classroom can decide which functions that should be 
available in his or hers course. 
The courses are based on texts and articles with accompanying assignments that the student 
sends to the teacher for feedback. The examination of the courses can differ, some consists of 
different steps containing different chapters were each chapter has control questions about the 
chapter and later the step ends with a test. The participant is allowed to answer the questions 
as many times as he or she wants, until all the questions are correct. If the student answers 
wrong at a question he or she can see which question he or she answered wrong at and a new 
test gets available with similar questions.  
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To pass the course the student need to have 100% right on all the tests. Other courses has a 
final examination in a classroom instead of online. The student has a home page were he or 
she can see the progress of the course and what element they have passed (see figure 20). 

 
Figure 20. Overview of result of a course at my pages at Bilda 
If the student has a question about anything regarding the course material the student can 
contact the teacher or a course assistant through email or phone. The student can also chat 
with the teacher or send him or her a message. There is also a discussion forum function 
where all the students participating in the course and the teacher can ask questions and talk to 
each other.  
Bilda has no mobile phone application, the program is designed to be used and worked with 
on a computer. The motivation to complete the course is the course credits, which the student 
receives when he or she has passed the course and fulfill the assignments.  
4.5.2 Blackboard - www.blackboard.com  
Blackboard is an e-learning system that can be customized for the institution that requires an 
e-learning system, for its unique vision, needs and timelines. The platform offers partnerships 
for higher education, institutions, corporations and public sectors through licenses, revenue 
share, fee for service, and hybrid solutions. Since the system is customized for each institution 
the platform is not dependent on language or on the institution it is connected to. 
(Blackboard , 2013)  
 
The motivation to fulfill the course is to get course credits, which the student receives when 
he or she has passed the course and finished all the assignments. The communication between 
the professors and the students may be through e-mail and notes on the platform. Students 
can communicate with each other through messaging functions on the platform. The courses 
are given through tutorials and self-education. Some courses are examined through exams at 
the university; other courses can be examined through assignments on the platform or 
assignments that can be handed in through e-mail. 
 
Blackboard is also available as an application for smartphones. Through the application you 
can access all the functions that you have on the web page, plus some extra functions such as 
connection to Dropbox, augmented reality features, timetables and results, course info and the 
possibility to engage the students in their learning anywhere, independent on location or 
computers.  
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4.5.3 Khan Academy - www.khanacademy.org 
Khan Academy is a non-profit online education organization created in 2008 by Salman 
Khan. The organization is supported through donors and grants and the money supports the 
people working with Khan Academy and the technology they use to upload the material. It 
also keeps the site accessible for free. (Khan Academy, 2013) 
The goal of Khan Academy is to change the education for the better by providing a free 
world-class education for anyone anywhere. The website contains over 4500 educational 
videos hosted by Youtube but shown on their own page. Khan Academy has tutorials in math, 
science, history, art, user experience and many more. (Khan Academy, 2013) 
The student chooses a subject that he or she wants to learn more about, for example Math – 
Probability and statistics and then chooses a subcategory in Probability and statistics. Now the 
student can start practicing his or hers skills in probability and statistics. The tutorials are in 
three different types: videos, exercises and simulations. The videos are no longer than 10 
minutes each and the amount of videos depend on the subject. The exercises depend on the 
subject. If the student is having problem with the exercise he or she can ask for hints and if 
that doesn’t help a recommended video about the subject is shown. The student can also ask 
for help in the community and the students are encouraged to help each other.  
To motivate their students to continuing to educate themselves Khan Academy is using 
badges and energy points (see figure 21). There are six different types of badges that the 
student earns by being active and practicing his or hers skills in that specific subject. This 
motivates the student to collect all the badges. The energy point increases every time the 
student accesses the page, work on a problem or watch a video, the Khan Academy 
remembers what the student learned and for how long, this is illustrated in an Birds eye (figure 
22). This helps the student to see what they have learned.  

 
Figure 21. Overview of my pages at Khan  
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Figure 22. Birds eye, overview of the progress in the different courses    
Khan Academy also have something they call The knowledge map, it is a map that shows all 
the different subjects that are available at Khan Academy and the student can start working 
anywhere on the map, and the Khan Academy will suggest the best skills for the student to 
work on. This inspires and motivates the student to practice on some new skills.  
Khan Academy is available as a Smartphone application but the application is not interactive 
and the student can not do any exercises, it is only videos. The student can choose just look at 
the videos or log in so that the progress of the student will be saved at the user account.     
4.5.4 MIT OpenCourseWare – www.ocw.mit.edu 
Massachusetts Institute of Technology OpenCourseWare (MIT OCW) is a platform for 
sharing educational information (MIT, 2013). The site presents academic content from its 
undergraduate and graduate curriculum for free and openly to support formal and informal 
learning around the world. All courses are given in English, but some of the courses are 
translated to other languages such as Chinese, Spanish, Persian and Korean. MIT 
OpenCourseWare also offers additional content to its courses such as video lectures, 
animations and simulations.  
 
The e-learning platform provides material for graduate and undergraduate courses at MIT 
and the open source makes it possible for people all over the world to access the same 
material. You don’t have to register for a course and you do not have the possibility to interact 
with the lecturer, only other students. It is possible to download course material from the e-
learning system to your own computer to read offline and store.  
 
OCW is accessible as an application on a smartphone. The user gets the possibility to connect 
his or hers account to Facebook to keep track of the improvements. The application offers 
Youtube-lectures, the possibility to visit the website that is adapted to smartphones. You can 
contact your classmates from the courses you are following and it is possible to see you courses 
and give feedback on the video-lectures and the functions in the application. (MIT 
OpenCourseWare , 2013) 
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4.5.5 Moodle – www.moodle.org  
One e-learning system that differs from the others investigated in the competitive analysis is 
Moodle. Moodle is an open source learning platform and is used by educators, administrators 
and learners and it let the user create personalized learning environments. Moodle was 
developed in 2002 by Martin Dougiamas to help educators create online courses with a focus 
on interaction and collaborative construction of content. Teachers, students and 
administrators can use it and it consists of many different features so that each user can 
customize everything from personal dashboard to online quiz, just to match the users specific 
needs. Moodle is being used in 235 countries and has been translated into 95 different 
languages. Moodle can be used at any device the user prefers. (Moodle, 2014) 
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5. Discussion  
The following chapter discusses the result based on the theoretical background and the results that 
emerged from the methods. First will the sub research questions be discussed and then a discussion 
about other finding regarding the design of the e-learning system will follow. Finally some reflection 
of the used methods.  
The aim with this thesis was to investigate how an e-learning system for the health care 
workers in Tanzania should be designed. To answer that question, these sub questions have 
been investigated.  

• Who are the potential users of the e-learning system, within the health care workers?   
• Which user group should be prioritized when designing the e-learning system? 
• What are the needs and expectations of the chosen user group about the e-learning 

system?  

5.1 The potential users of the e-learning system 
The result of the investigation showed that there are a general lack of medical knowledge 
within the health care (4.1.1d, 4.1.1j, 4.2 figure 17, 4.3.1, 4.4.2) and that an e-learning system 
could be of potential use. Because of that the potential user of the e-learning system is anyone 
within the health care, both health care workers from the administrative side as well as the 
nurses and clinicians. The questionnaire showed that the different groups and individuals 
need different courses and education material within different fields depending on their work 
assignments.  
The DMO and MOI are interested in further education within management and leadership, 
since they are the once responsible for the rest of the management team they need to be great 
leaders. These two groups and the health secretary wanted to increase their knowledge about 
ICT and computers however they were not the most positive to an e-learning system. They 
were also of the opinion that the kind of subjects they wanted to study further is not suitable 
as an e-learning course. However they were positive to the idea about e-learning and believed 
that other health care workers could use an e-learning system. Which is very interesting since 
a management or leadership course could be the optimal e-learning course with video lectures 
and personality tests. These people have the best opportunity to try out the new leader 
technique that they have learned from the course with their management teams. They also 
have access to computers to work with the e-learning system.   
The CHMT and HMT consist of many different types of professions and the distribution 
among the different courses they would like to study was wide. It was both subjects focusing 
on the respondent’s specific area and more general subjects as computer science. Almost all of 
the respondents were very positive to the idea about an e-learning system and believed that 
they could both continue with their daily task and practice their skills in a specific subject.  
Due to the limited time in Tanzania it was not possible to conduct a throughout study of all 
the potential users and their specific needs and expectations. It would be interesting to 
investigate the user group of medical students and see what type of needs and expectations 
they have on the e-learning system. Since it is a younger user group with more computer 
experience they would probably have other preferences.  
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It would also be interesting to do an investigation regarding if the students would be 
interested in having some sort of responsibility to keep the portal updated or a collaboration 
with the Health portal team about what courses and subjects are not taught well enough.  
 
5.2 The prioritized user group  
To be able to make a valid decision about which user group that should be prioritized in the 
development of the e-learning system, all the different potential user groups have to be 
investigated. The collected data is not big enough to make that decision, a more extensive 
study has to be conducted. However from the investigated groups the prioritized group could 
either be the CHMT and HMT or the DMO, MOI and HS.   
These two groups want different things from the e-learning system. The DMO, MOI and 
HS do not feel that they are in need of the e-learning system and that it will not match their 
expectations. It could be difficult to motivate this group to be the first users of the e-learning 
system since they do not have the interest in it. On the other hand their subjects might be the 
right type of course for an e-learning system to get their interest with. They are better in 
English then the average health care workers and have a greater knowledge about ICT.  
The CHMT and HMT believe in the system but the expectation on the content within the 
group differs widely. This is a challenge but also an advantage since the people within this 
group have different interest of course but they have the same experience and knowledge of 
computers. One more challenge with prioritizing the CHMT & HMT could be that they 
have very high expectations on the system and if the system do not have the specific course 
they were interested in it does not match the users expectations and the user will be 
disappointed. An advantage with the CHMT and HMT is that there are different people and 
experience within the user group and each of these people represents a greater group beneath 
them. The district nurse officer in charge, who is charge of all the other nurses, knows his or 
hers team (the other nurses) and probably they have the same or less experience than that 
person.  
In the future, the system is going to be a part of the Health portal and from the result 
(4.1.1a,b, g, h, 4.3.1, 4.4.2) one can tell that the CHMT and HMT better represents the 
bigger user group compared to the DMO, MOI and HS. The CHMT and HMT are the 
ones between those with the highest education and those with a lower education level. Due to 
that the design of the e-learning system should be prioritized to the CHMT and HMT. 

5.3 Needs and expectations of the chosen user group 
The needs and expectations of the user group depend mostly on their earlier experience 
regarding language, computers, and education etcetera. Regarding the language knowledge 
both the questionnaire and the observations indicated that the user group is not comfortable 
with speaking and writing English. A couple of times we had to translate between the 
languages, for the user group to understand the question and for us to understand the answer 
from the respondent.  
Few in the user group have their own computers and most of them do not have the possibility 
to buy a computer or a Smartphone, they are dependent of the hospital or the Internet cafés 
to get a chance to use a computer with Internet connection. The user group also needs’ 
assistance when using the computers the first times and when trying a new function or 
activity.  
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Since the user group has a very poor earlier experience of computer practice it is not possible 
to do assumptions regarding a standardized interface and that the user will know how the 
interface works. Therefore, the system need to be forgiving and encourage the user to try it 
one more time.   
The user group does not have much spare time. The working days are from early morning 
until late evening and when they have finished their work they sometimes have a long drive to 
their homes and often there are traffic jam. Most of the respondents of the questionnaire were 
very positive to an e-learning system and liked the idea and possibility that it gave a chance to 
improve their education and at the same time continue with their duties and their activities at 
home. However, it is a challenge to find the time for it. During the working hours there is a 
very tight schedule and at home they do not have computers nor Internet connection.   
It should be in the hospital manager’s interest to have competent personnel. He or she should 
make sure that the health care workers have the time to set aside for e-learning. If this is not 
possible the health care workers must find the time by themselves. A potential solution to 
some extent could be to develop the courses after when they have the time to study. For 
example, a video lecture could be great if you are on a bus stuck in the traffic jam, it is not that 
great if you are the one driving, then maybe an audio lecture could be the solution. However, 
both these potential solutions require that the user have his or hers own device and that is not 
the case today. With an e-learning system there are the possibility of talking and discussing 
different medical problems with other health care workers. It is also possible to watch a video 
lecture of the specific area of interest.     

5.4 Reflections on the used methods  
The use of the interview guide with pre-defined topics and questions reduced the researcher's 
influence on the respondents and the result. To some extent this partly limited the freedom of 
both the researcher and the respondent's but helped with consistency in all the interviews and 
it increased both the reliability and the validity. However the order of the questions, thus the 
focus of the interview, varied somewhat. The topics that the respondent talked about beyond 
the guide were not possible to predict and they differed from interview to interview. 
It was very difficult to not influence the respondents’ answers. Since we are white people 
showing up and asking questions and because of the history we immediately raised skepticism 
or expectations of the respondents and sometimes an eager of wanting to answer “right” to the 
questions. This was also showed in the result of the questionnaire in how positive the 
respondents were to e-learning and that many of the respondents answered that if they got an 
computer, they would use it for education. To ensure that the collected data is valid, a 
comparison with alternative explanation of the data and the method should be conducted.  
The questionnaire consists of questions that depended on each other, for example “Do you 
have access to Internet?” and “What device do you access Internet with?” of these answers it 
was important for the reliability to look at both the answers, if the respondent answered “No” 
on the first question and then answered “Computer”, there might be some misunderstandings 
due to language difficulties. This was quite surprising. It had not emerged in previous works 
or reports that the language difficulties could be such a big problem as it was for us. The 
questionnaire would preferable been written in Swahili but once again, we did not have the 
time to get the questionnaire translated. If we would had the time we would also needed time 
to get someone to translate the answers from the respondents to English.   
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Out of 113 districts we investigated two that were randomly selected, if we would have 
selected two other districts among the 113 the result might have been completely different. So 
the result we received from the questionnaire might not be reliable for the whole user group, 
more districts have to be investigated before one can truly say something about the user 
group. The five other e-learning systems were also randomly selected and it is possible that we 
missed an important e-learning system in our selection. These results at least give us an 
indication of who the user group is and who the potential competitors are.  
 
5.5 Reflections on the study 
It is challenging to perform a project in another country with another culture and with people 
who does not have the same interest in the project. The biggest difference in conducting a 
project in Tanzania compared to do it in Sweden is the attitude to time and deadlines. People 
are not as stressed about it in Tanzania as in Sweden and the expression “Hakuna matata” 9is 
being used frequently. The original time plan were not possible to follow since there were lots 
and lots of delays in the project because of misunderstandings and change in the choice of 
data collecting method. One of many similar examples to illustrate some of the difficulties 
that we faced during the study is the pilot questionnaire. After the observation at the 9th of 
May in Mkuranga District Hospital we realized that there was no possibility to conduct semi-
structured interviews with the health care staff since they have too much to do and no time to 
spare for other tasks than treating patients. So we designed different questionnaires to the 
different target groups, iterated them, rewrote them, then we waited for our professors and 
taskmasters to approve the questionnaires. This took some time and we received the printed 
and accepted questionnaires, at the airport the same day that we were flying to Mwanza to 
begin our field study. It is difficult to do something about this but one thing I could have 
done to make it easier and less stressful for me was to accept the situation and earlier create a 
new time plan. Eventually a new one was created and the project became less stressful and it 
became easier to get a good overview of the project progress. 
 
The project could possibly been less challenging and give a better result with some 
adjustments regarding the performance and execution of the used data collection methods, 
primarily the questionnaire, but also if I would have had better knowledge and understanding 
about the country and the culture. If I would get the possibility to redo the study, I would 
have created the questionnaires in Swahili and learned to talk more Swahili before I traveled 
to Tanzania. 
Many times during this project have I asked myself, if it is the right thing to allocate time, 
money and energy in investigating how a potential e-learning system for the health care 
workers should be designed? When the hospitals are in great need of an x-ray machine, 
medications and disinfection soap. What is preferable: us, the people from the western world 
traveling to Tanzania believing that we have all the answers on how to solve their problems 
and exporting our knowledge or let the population of Tanzania travel to Sweden and 
importing the knowledge they think is useful? I do not have the complete answer to this 
question, what I do know is that our visit did have an positive impact in the way that we came 
with new inputs and aspects of the project.  This generated new ideas and new approaches to 
the problem based on our knowledge and experiences from Sweden and earlier projects, 
which could help to open up new opportunities and push the project forward.  
                                                
9 Hakuna matata means no problem in Swahili.  



 

 38 

Regarding the other question that I have been asking myself, I believe that yes, it is a good 
idea to investigate in how an e-learning system should be designed. It is not about the actual 
e-learning system, it is about teaching people to create and build systems by themselves rather 
than learning how to consume. If we are waiting with developing an e-learning system until 
all new hospital had all the medications and equipment they needed, Tanzania and Africa 
would never have a chance to catch up with the industrial countries.  
To quote one of the people we met during our trip:  

“When people are going to Space age we are going to the Stone age” 
 – the MOI at the District hospital in Bunda 

We do not want this to happen and that is why we should continue to work with this. By 
creating an e-learning system new opportunities and possibilities are born. The e-learning 
system could lead to new job opportunities. For example, new users of the e-learning system 
and the health portal will need to be educated in how to use the system and that could 
eventually be done by one of the more senior users. The technology develops all the time and 
new knowledge is learned everyday that is why we need to constantly stay updated about what 
is new in our working field in order not to fall behind in the development. 
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6. Conclusion 
This chapter presents the conclusions drawn from the result and the discussion that answers the aim 
and the problem definition.  
The main research question in this report is:  
How should an e-learning system for the health care workers in Tanzania be designed?  
 
The e-learning system for health workers in Tanzania should be designed together with the 
health care workers. It is crucial for the use of the e-learning system and the Health Portal, 
otherwise there is a risk that the users will not use the system. The developers and designers 
must be responsive of what the users needs and expectations are. It is important that the users 
feel that they are a part of the design process and that they are being showed the results and 
progress to feel motivated to continue to contribute with their expertise.  
The students of DIT and MUHAS should conduct the rest of the design work and the data 
collection. We can continue to contribute with our knowledge of how to execute these type of 
projects but we should let the Tanzanians try it themselves and stay there as mentors and 
supervisors. It is not the same to conduct a project in Tanzania as in Sweden and it is 
important to have an back up plan if things do not turn out as expected and to be open about 
it an accept the differences.  
I believe that knowledge, education and participation are the three keystones for a successful 
design and development of the e-learning system. As a start I will here present design 
recommendations of the continued development of the e-learning system that is based on the 
result and the analysis of this master thesis study.  

6.1 Design recommendations 
 
Users 

• To decrease the users expectations and their desire to answer correct on the 
questionnaires and interviews the students in Tanzania should conduct the data 
collection and earn the user groups confidence to obtain more reliable answers. 
(4.1.1e,4.3.2, 5.3, 5.4) 

 
• Continuous contact with the users in the development of the e-learning system (2.7, 

4.2.2, 4.3.1e) 
 

• Conduct several usability tests with the users of the e-learning system before releasing 
it. (2.7)  

 
• Choose one of the potential user groups and conduct a workshop with the users to get 

new ideas of the design of the e-learning system to make the users feel that they are 
important to the development and that their opinion counts. (2.7, 4.2.2, 4.3.1e)  
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Computer experience  

• All the potential users have different knowledge and experience and it should be 
possible for the users to suggest what courses they would like to be available. (4.4.2)  

 
• Given that the users are not well experienced using the computer and are not familiar 

with the standards the interface should consist of both icons and text to give a more 
pleasant experience for the user. (4.1.1b, 4.4.1, 5.3) 

 
• The e-learning system should be a forgiving system and allow the user to do mistakes 

and guide the user through the system since the users are inexperienced computer 
users. This feature could of course be turned off when the user is feeling more secure 
on the system. By forgiving I mean a system that gives you feedback and tell you what 
you have been doing wrong. For example, is you are supposed to type in a new 
password and your password not is accepted, the system should tell you why, ex. “The 
password have to consist of one capital letter and two digits.” 

 
e-learning system 

• It is difficult to replace the teacher in a course and sometimes the student need 
consultation with a teacher. This is not always possible with an e-learning course. 
That is why it is important that the system contains forum and chat rooms were the 
students could discuss with each other and contact previous students of that course. 
(4.5.1, 4.5.2, 4.5.3, 4.5.4)  

 
• Since the user group is using Swahili as their language at work, the language of the e-

learning system should also be Swahili. Although there could be an option to switch 
the language to English if the user would like to. (4.1.1a, 5.3) 

 
• It is also important that the system clearly shows the users results, the progress of the 

current course and what course that is finished and ongoing. This is important because 
some of the courses might not be time limited and an illustration of the users result 
could motivate him or her to continue the course. (4.5.1, 4.5.3) 

 
• It would be best for the users if they were able to use and work with the system during 

working hours. (4.4.1, 5.3) 
 

• All the users of the e-learning system should get an email address connected to the 
hospital, for example as their username when signing up for the e-learning system. 
(4.1.1b) 

• Focus on developing the e-learning system for computers accessed at work. (4.4.1) 
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e-Courses 
  

• It should be possible to get a printed and signed certificate from the course 
administrator. (4.1.1j) 

 
• To understand if the given course meets the expectations of the user it is important to 

have a course evaluation. To motivate the user to fill in the course evaluation some 
sort of treat or reward could be handed out.   

 
 
Further development  
 

• An investigation on what motivates people to take an online course should be 
conducted in order to create a system that the users will come back to and use again. A 
potential motivation for the student to fulfill the course could be something similar to 
what Khan academy are using, the challenge to earn points and badges. (4.5.3 figure 
22, 4.1.1e) 
 

• It should at least be discussed if it could be an idea to use an already existing e-
learning system and implement it in the upcoming Health portal and instead focus on 
developing other functions within the Health portal. (4.5.1, 4.5.2, 4.5.3, 4.5.4, 4.4.1 
table 2) 

 
• Investigate and discuss with the NHP team, the idea of a special device only used of 

the health care workers for e-learning. (4.3.1) 
  

• Send students from KTH, for example from the program Master of Science and 
teacher in Mathematics and Engineering, with specialization in Information and 
Communication Technologies. These students could do their master thesis about 
educating the health care workers in computer maintenance and in information and 
communication technologies.  (4.1.1g, 4.1.1j) 

 
• Discuss if a potential collaboration with the founders of Dr Maombi, to implement 

their application within the health portal. (2.6) 
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7. Further research  
This chapter presents some future project suggestions regarding the design and the development of the 
National Health Portal.  

7.1 Data-collecting system 
From both the observations and the questionnaire the majority of the respondents said that 
there is a big data-collecting problem, with collecting, storing, receiving and analyzing data in 
the health community. All the data is not filed and it is not possible to store everything 
forever because they need the space for new paper files. All the medical records are written by 
hand and stored in a inventory, which makes it hard to find patient data if they don’t come 
regularly.  
The Ministry Of Health has created the HMIS – Health Management Information System, 
which is a data collecting system but they have not developed it in collaboration with the 
KCMC – Kilimanjaro Christian Medical Center in Moshi, where people are trained in data 
management. According to the health care workers the HMIS is old and is not serving it’s 
purpose. They need a system where different wards can communicate with each other to send 
information fast between them and a system for keeping track of the patient records when 
handling between different wards, persons and hospitals.  
This is a suggestion and recommendation to the people who will continue this project, 
investigate how a data system should be designed since that is what the user group feels that 
they are in greatest need of. 

7.2 Motivation factors 
One problem I have been struggling with while working with this project is what motivates 
the population of Tanzania, in using the health portal and e-learning system. Discussions 
with both the health portal team and the population showed that they have other motivations 
factors than we do. For example the health portal team told us about a project were they had 
tried to motivate people to send in their reports and when they did that they got a small 
amount of money. However, people still did not send in their reports. Then they figured out 
that they could give away “bundles” (it is the same as prepaid, credit money that can be used 
for top up the phone or the 3G modem) money instead as compensation and that worked 
much better. People started to send in their reports. This might work as a motivator of using 
the e-learning system. According to 4.3.1f, people have their own modems and if using the 
health portal gives the chance to earn some credits that the user can use on his or hers own 
private modem could be a motivator.   
One of the investigated e-learning systems in the competitive analysis, Khan Academy, used 
gamification, to engage the user in problem solving by doing it as they were playing a game. 
This seemed to work quite well for Khan Academy and it would be interesting to investigate 
if this could probably be the solution of motivation of earning a greater knowledge also in 
Tanzania.  
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7.3 Challenges regarding the implementation, System change 
– from paper to computer 
Another subject that should be investigated is the potential challenges regarding the 
implementation of computers and other ICT devices. As one of the health secretaries 
expressed his concerns about what will happen with the employees work ethic when 
implementing computers and Internet in the hospital. Will people be able to continue 
working? Must there be guidelines of how you are allowed to use the computers and Internet 
also for personal use?  
There will also be a system change when everything is going from paper to computers. How 
long time will the expected transition period be? How can we make the transition as smooth 
as possible? We did this in Sweden for not so many years ago, when all the medical records of 
the patients were transferred to the computers. The difference is that in Sweden we do not 
have trouble with power cuts and fluctuating and unreliable Internet connection as Tanzania 
do. We are also more experienced computer users than the population of Tanzania. This is 
something very interesting that I recommend should be investigated. 
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9. Appendix 
1. 
 

 
 
 
 
 
 
 
 
 
 

!"#$%&'((#)$*+,#*'-&#$

e planned timetable and the actual timetable are presented below. ese timetables show the di erence between the planned 
project and the outcome of the projects. It shows the research process and how it was scheduled from the beginning.

Time schedule
Task Week 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37
Literature study
Tanzania
Travel Tanzania (vacation)
Vacation Sweden
Compile results
Analysis
Report writing
Prepare presentation
Presentation

Literature study Week 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37
Read literature (pre-study)
Write report
Prototyping
Interviews

Tanzania Week 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37
Preparations
Interviews + compile results
Iteration + prototyping
Prototyping
Dar Es Salaam
Bunda
Traveling

Deadline Week 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37
Meeting 1 2 3 4 5
Report deadline
Report to Examiner
Report to opponent
HTML to Hedman
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2. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

!"#$%&'(%)$'*+#'%,)#

Time schedule
Task Week 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38
Literature study
Tanzania
Travel Tanzania (vacation)
Vacation Sweden
Compile results
Analysis
Report writing
Prepare presentation
Presentation

Literature study Week 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38
Read literature (pre-study)
Write report
Prototyping
Interviews

Tanzania Week 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38
Preparations
Hand out questionnaires 
Compile results
Prototyping
Dar Es Salaam
Serengeti
Bunda
Traveling
Working with questionnaires
Meeting Amos & Dennis
Finished report to A & D

Deadline Week 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38
Meeting 1 2 3 4 5
Report deadline
Report to Examiner
Report to opponent
HTML to Hedman
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3. Questionnaire to DMO, MOI, HS and DM. 

Number: _____ 
 

Questionnaire About ICT Usage  
Tanzania 2013 

 
 
 
 
Name of District:______________________________________________ 
 
Introduction 
The Tanzania Health Policy stipulates the promotion, provision and access to quality health 
services to all Tanzanians, especially, those at risk and the disadvantaged. In the light of this, 
the Dar es Salaam Institute of Technology and Muhimbili University of Health and Allied 
Sciences – are working on a project which aims at promoting accessibility to health care 
services, education of health workers, information sharing within the health services delivery 
system and encourage involvement of individuals in communities to take more responsibility 
for their own health through IT-solution in Tanzania. 
 
We are glad to inform you that your district was selected to be one among the 5 Districts 
included in this project. We are therefore kindly, requesting you to assist in responding to 
questions that will be asked by our colleagues Sara Avén and Eva Olsson from The Royal 
Institute of Technology (KTH) in Stockholm, Sweden. Your opinion and reactions to the 
questions will assist the project team in the design and development of these ICT tools.  
 
Please note that - All information that you will provide will be treated as confidential and used only 
for the purpose of this survey.  
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Questionnaire about ICT Usage 
Tanzania 2013 

  
 Module A:    Personal Information    

 
1. Gender 

 
   Male    

Female 

2. Which is your age group? 
 
   A. 50+     

   B. 40 – 49 

 C. 30 – 39   

   D. 20 – 29 

   E. 15 – 19    

    
3. What is your Educational achievement / level?   

   A. University     

   B. College 

   C. Secondary  

   D. Primary  

 
4. What is your job title?   
 
 
……………………………………………………………….......... 
 
5. What is your position?  
 
 
…………………………………………………………………….. 

 
6. How long have you been working in this position? 
 

 
…………………………………………………………….............. 

 
7. Do you have access to Internet? 

 
   Yes    

No 

 
8. If yes, on what device do you have access to Internet? (You may choose more than one 

option) 
 

   A. Computer 

   B. Laptop 

 C. Cell phone 

   D. Smartphone 
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   E. Tablet 

      (Ex. iPad, Samsung Galaxy Tab)  
       

F. Other (specify) ………………………………………………….......... 
 

……………………………………………………………………..... 
 
9. Where do you have access to Internet? (You may choose more than one option) 
   A. Home   

 B. Work   

   C. Friends house 

   D. Internet café    

   E.Everywhere(3G modem) 

F. Other (specify) ………………………………………………….......... 
 

……………………………………………………………………..... 
 
10. If you use a Smartphone to access Internet, which brand/type of phone do you use? 

(Smartphone = a device that combines a cell phone with a hand-held computer, 
typically offering Internet access, data storage, e-mail capability, etc.) 

 
……………………………………………………………............... 
 
 
11. If you are having problems with your computer, where do you go for technical support 
or repair? 

 
………………………………………………………………………….. 

 
………………………………………………………………………….. 

 
………………………………………………………………………….. 
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 Module B: Other                                                                                                      )   
 
12. Would you please suggest which 6 course you would like to attend if you were given 

the opportunity: 
 

1………………………………………………….......... 
 
2………………………………………………….......... 
 
3………………………………………………….......... 
 
4………………………………………………….......... 
 
5………………………………………………….......... 
 
6………………………………………………….......... 
 

13. Do you see any possibility of using ICT in your work? 
 
   Yes    

No 

 

a. If Yes, mention which possibilities. 

………………………………………………………………………….. 
 

………………………………………………………………………….. 
 
………………………………………………………………………….. 
 
 

b. If No possibilities, which obstacles do you see with ICT, related to your work? 
 

………………………………………………………………………….. 
 
………………………………………………………………………….. 
 
………………………………………………………………………….. 

 
Thank you for your time and participation! If you are interested in future 
corporation please write your name, email address and telephone number 
here below: 
 
………………………………………………………………………….. 
 
………………………………………………………………………….. 
 
………………………………………………………………………….. 
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4. Questionnaire to CHMT and HMT.  
Number: _____ 

 

Questionnaire About ICT Usage  
Tanzania 2013 

 
 
 
 
Name of District:______________________________________________ 
 
Introduction 
The Tanzania Health Policy stipulates the promotion, provision and access to quality health 
services to all Tanzanians, especially, those at risk and the disadvantaged. In the light of this, 
the Dar es Salaam Institute of Technology and Muhimbili University of Health and Allied 
Sciences – are working on a project which aims at promoting accessibility to health care 
services, education of health workers, information sharing within the health services delivery 
system and encourage involvement of individuals in communities to take more responsibility 
for their own health through IT-solution in Tanzania. 
 
We are glad to inform you that your district was selected to be one among the 5 Districts 
included in this project. We are therefore kindly, requesting you to assist in responding to 
questions that will be asked by our colleagues Sara Avén and Eva Olsson from The Royal 
Institute of Technology (KTH) in Stockholm, Sweden. Your opinion and reactions to the 
questions will assist the project team in the design and development of these ICT tools.  
 
Please note that - All information that you will provide will be treated as confidential and used only 
for the purpose of this survey.  
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Questionnaire about ICT Usage 
Tanzania 2013 

  
 Module A:    Personal Information    

 
1. Gender 

 
   Male    

Female 

2. Which is your age group? 
 
   A. 50+     

   B. 40 – 49 

 C. 30 – 39   

   D. 20 – 29 

   E. 15 – 19    

    
3. What is your Educational achievement / level?   

   A. University     

   B. College 

   C. Secondary  

   D. Primary  

 
4. What is your job title?   
 
 
……………………………………………………………….......... 
 
5. What is your position?  
 
 
…………………………………………………………………….. 

 
6. How long have you been working in this position? 
 

 
…………………………………………………………….............. 

 
7. Do you have access to Internet? 

 
   Yes    

No 

 
8. If yes, on what device do you have access to Internet? (You may choose more than one 

option) 
 

   A. Computer 

   B. Laptop 

 C. Cell phone 

   D. Smartphone 
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   E. Tablet 

      (Ex. iPad, Samsung Galaxy Tab)  
       

F. Other (specify) ………………………………………………….......... 
 

……………………………………………………………………..... 
 
9. Where do you have access to Internet? (You may choose more than one option) 
   A. Home   

 B. Work   

   C. Friends house 

   D. Internet café    

   E.Everywhere(3G modem) 

F. Other (specify) ………………………………………………….......... 
 

……………………………………………………………………..... 
 
10. If you use a Smartphone to access Internet, which brand/type of phone do you use? 

(Smartphone = a device that combines a cell phone with a hand-held computer, 
typically offering Internet access, data storage, e-mail capability, etc.) 

 
……………………………………………………………............... 
 
 
11. If you are having problems with your computer, where do you go for technical support 
or repair? 

 
………………………………………………………………………….. 

 
………………………………………………………………………….. 

 
………………………………………………………………………….. 
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 Module B: Other                                                                                                      )   
 
12. Would you please suggest which 6 course you would like to attend if you were given 

the opportunity: 
 

1………………………………………………….......... 
 
2………………………………………………….......... 
 
3………………………………………………….......... 
 
4………………………………………………….......... 
 
5………………………………………………….......... 
 
6………………………………………………….......... 
 

13. When you were in college which subject (s) do you think was/were not taught to 
enable you to work properly?  

 
………………………………………………………………………….. 

 
………………………………………………………………………….. 

 
………………………………………………………………………….. 
 
 
14. Would you be interested in taking a course as a distant learning course using a 
computer?  Why? 

 
………………………………………………………………………….. 

 
………………………………………………………………………….. 

 
………………………………………………………………………….. 

 
15. If you were given a computer today in your office, for what tasks/works are you going 
to use it? 

 
………………………………………………………………………….. 

 
………………………………………………………………………….. 

 
………………………………………………………………………….. 

 
Thank you for your time and participation! If you are interested in future 
corporation please write your name, email address and telephone number 
here below: 
 
………………………………………………………………………….. 
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5. Interview questions to Internet café  
 

Number: _____ 

 
Questionnaire About ICT Usage in  

Health facilities of Tanzania 
2013 

 
 
 
Health Facility Name:______________________________________________ 
 
Introduction 
As a part of Tanzania Government Health Policy that promotes provision and access of 
quality health services to all Tanzanian especially those at risks and disadvantaged groups Dar 
es Salaam Institute of Technology and Muhimbili University of Health and Allied Science – 
School of Hygiene/NeSC are working on a project which will enhance amongst others 
accessibility of health care, education of health workers, information sharing and encourage 
individual in communities participation to take more responsibility for their own health 
through IT-solution in Tanzania. 
 
We are kindly, asking you to assist in responding to questions that will be asked by our 
colleagues Sara Avén and Eva Olsson from The Royal Institute of Technology (KTH) in 
Stockholm, Sweden. Your opinion and reactions to the questions will assist the project team 
in the design and development of these ICT tools.  
 
All information you will provide will be treated confidential and used only for the purpose of 
this survey.  
 
We thank you in advance for your valuable information and cooperation.  
 
 
 
 
 
 
 
An explanation to ICT: 

 
ICT (information and communications technology - or technologies) is a term that includes 
any communication device or application, encompassing: radio, television, cellular phones, 
computer and network hardware and software, satellite systems and so on, as well as the 
various services and applications associated with them, such as videoconferencing and 
distance learning. ICTs are often spoken of in a particular context, such as ICTs in 
education, health care, or libraries.  
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Questionnaire about ICT Usage in Health facilities of 
Tanzania 2013 

  
 Module A:    Internet café Information    

 
1. How much do you charge per minute for Internet? 
 
 
 
 

 
2. How much Internet time do people buy?  

 
   A. 0 – 5 min     

   B. 6 – 15 min 

 C. 16 – 30 min   

   D. 31 – 60 min 

   E. More than 1h   

    
3. How many customers do you have per day?        
4. The people that are using Internet, are they locals or expats?        
5. When is it most crowded here?  

             

A. Time of the day? ………………….....   

   B. Day of week? ……………………….. 

 C. Day of month? ……………………….    

 
 
 
 
 
6. Which are the most visited websites?  
  

1. 
  

2. 
 
3. 
 
4. 
 
5. 
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7. Which year were the computers bought? 
 
 
 
 
 
 
 
8. What kind of operating system do you use on your computers? 
 
 
 
 
 
 

 
9. Do you need to assist your clients? 

    

 Yes    

No 

  
 
 
 
 
10. If YES, what kind of assistance do they usually need?  

 
 
 
 
 
 
 
 
 
 
 
 
Thank you for your time and participation! If you are interested in the result of 
the questionnaire, please write your email address here.  
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6. Interview questions to NGOs  
 

Number:_____ 

 
Questionnaire About ICT Usage in  

Health facilities of Tanzania 
2013 

 
 
 
Health Facility Name:__________________________________________________ 
 
Introduction 
As a part of Tanzania Government Health Policy that promotes provision and access of 
quality health services to all Tanzanian especially those at risks and disadvantaged groups Dar 
es Salaam Institute of Technology and Muhimbili University of Health and Allied Science – 
School of Hygiene/NeSC are working on a project which will enhance amongst others 
accessibility of health care, education of health workers, information sharing and encourage 
individual in communities participation to take more responsibility for their own health 
through IT-solution in Tanzania. 
 
We are kindly, asking you to assist in responding to questions that will be asked by our 
colleagues Sara Avén and Eva Olsson from The Royal Institute of Technology (KTH) in 
Stockholm, Sweden. Your opinion and reactions to the questions will assist the project team 
in the design and development of these ICT tools.  
 
All information you will provide will be treated confidential and used only for the purpose of 
this survey.  
 
We thank you in advance for your valuable information and cooperation.  
 

 
 
 
 

 
 
  An explanation to ICT: 

 
ICT (information and communications technology - or technologies) is a term that includes 
any communication device or application, encompassing: radio, television, cellular phones, 
computer and network hardware and software, satellite systems and so on, as well as the 
various services and applications associated with them, such as videoconferencing and 
distance learning. ICTs are often spoken of in a particular context, such as ICTs in 
education, health care, or libraries.  
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Questionnaire about ICT Usage in Health facilities of   
Tanzania 2013 

  
 Module B:    Projects    

1. Have you done any eHealth projects? 
 
   Yes    

No 

 

2. Can you give an example of a project your NGO have conducted?  

 

 

 

3. What was the outcome of the project? 

 

 

 

4. What happened with the project when you ended it? 

 

 

 

5. How do you do to make the projects sustain when the aid money is finished? 

 

 

 

6. Who are the investors in your projects? 
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7. Can you give an example of a project of yours that have failed? 

-What was it in that project that made it fail?  

 

 

 

 

8. Can you give an example of a project of yours that have become a success? 

-What was it in that project that made it a success? 

 

 

 

 

 

9. Can you give an example of an obstacle you met while working with an aid project?  

 
 
 
 
 
 
Thank you for your time and participation!  
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7.  
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