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Abstract

This thesis identifies essential usability aspects for a pupil attendance application. Usability
often determines a system's survival in operational use. Users may abandon a solution that is
perceived as useless or difficult to use. In the context repont&éere, the primary users are
school staff and teachers in the Gambia that do not have the luxury of abandoning a solution
with poor usability, as it is used for their daily work tasks. However, usability is still essential

for them to perform their worlis best possible.

This thesis draws on state of the art literature on usability and identifies usability aspects that
are relevant to the context studied. In an exploratory search of essential usability aspects for a
pupil attendance application in a low resource contbgtstudy was conducted with

gualitative data collection methods. The use of qualitative methods has allowed me to
observe the actual use of the application in schools, and converse with the users of a pupll

attendance application with opended questions.

The thesis identifies essential usability aspects for a pupil attendance application in a low
resource public education setting. Importantymmunicationbetween designers, users and
other stakeholders can support the application to be more usablerasctor of the system

can share their opinions and be heard.
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Introduction

Globally, approximately 1.5 billion children and youths are enrolled in kindergartens,
primary and secondary schools amidversitieg1]. The access to education in developing
countries is steadily increasing, whereas enrolment in higher education is rising, adult
education programmes and literacy rates are improving. Access to basic edwaation ¢
transform the lives of the disadvantag&f

Student absenteeism is a challenge for many developing countries. Absenteeism refers to a
pupil that for some reason does not attend school. According to Unesco, 67 milkioarchi

are out of school in primary age, 53 percent of this number consist of girls and 43 percent of
them are in susaharan Afric4l]. Many of them may not receive education in all of their
lifetime. Enrolment rates are neyatly impacted by dropout rates, armed conflicts and the
consequences of political disarray. Countries with armed conflicts make out 40 percent of
Out Of School Children (OOS(}]. Gender disparities are today a major issue that stagnate
the progress in education. In the end, these limitations affect the basic literacy skills of the

people, and make it difficult to combat or end poverty.
This master thesis focuses on usabilityexss of a pupil attendance application that enables

monitoring ofpupil attendance. In this context, usability aspects constitute any function that

allows a system or application to be usable for theuseals.
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Motivation

Education has the power to improve livelihood and health that can contribute to social
stability and long term economic grow&]. Education plays a key role in human, social, and

economic development, which makes ba&slacation a vital human right.

With the present digital technologies and tools, we can create sustainable and efficient
solutions for the education sector. There are many applications, but not all of them are usable
for their intended purpose. Furthermomngany systems put in place in the education sector in
developing countries are poor on usability simply because usability is not considered
important, or just due to lack of awareness of usability issues. This affects the users of the
application and theiability to monitor the attendance of pupils and take appropriate action.
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Context

District Health Information Software @HIS?2) is a webbased free andpensource

platform that is being used as a Health Management Information System (FBWIBHIS2

is governed and coordinated by the The Health Information Systems Programme within the
Department of Informatics at the University of Q3loe education sector is calling for a
robustandflexible software platform. With the financial support from Norad, what they hope
to achieve is a system that facilitasexessibletimely, quality data(reliable datg for EMIS

decisionmaking in The Gambia.

The initiative for The Gambia project began back in the 2019, with a meeting between HISP
UiO, HISP West Central Africa (HISP WCA) and the Ministry of Basic and Secondary
Education (MoBSE)3]. Their goal was to develop a loigrm plan for the education sector.
This plan consists of a configuration of DHIS2 for education. DHIS2 for Education is an
extension from DHIS2 for Health. At the current moment, DHIS2 for Education includes a
custom pupikttendance application used to collect pupil attendance and enrolment data. The
pupil attendance application will in the future support many features like marks/grades,

teacher attendance and so on.

The application has been tested by the Ministry of Basmondary Education (MoBSE).
Because of the softwaredés adaptability and f
MoBSE. The application was described as being accessiblerieselly, and with an
efficient interfacawahat dWwas jfhesia kewlole

of the application, from the perspective of the end users.
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Research question and objectives

This thesis focuses on usability aspects for the users and the use of a pupil attendance

application. The purpose is to explore how

the pupil attendance application. The research is guided by the question:

- What aspects of usability are essential for a pupil attendance application to be

useful in a low resource public education setting?

The reason | chose this topic is because usability is essential to a product's survival and use.

Jakob Nielsen is a user advocate and principal of the Nielsen Norman (HNRGROUP)

He has established tfied i scount wusability engineeringo
improvements of user interfaces and has developed several usability methods, including
heuristic evaluatiofd]. Jakob Nielsen argued that usability is a necessity for a website to
survive on the Web. If the website is difficult to use, people Ijvén the context reported

on here, the users are reliant on using the applicatioersy$t a worst case scenario, they

have to endure the poor usability as part of their work system. This may undermine the

production ofaccessibletimely andquality datafor decisioamaking

17
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Thesis Structure

Chapter 2Background
The chapter presents an overview of the education sector in the Gambia.

Chapter 3: Related Work / literature review
The chapter provides a review of relevant literature for the study.

Chapter 4: Methodology
The chapter reports on theethods used for data gathering and analysis.

Chapter 5: Empirical Findings
The chapter presents the findings from my observation in The Gambia.
The presentation consists of the network experience in the country,

the tools to collect information reghng pupilsand the school visits.

Chapter 6: Result and analysis
In this chapter, | provide a presentation of the result derived from the data
collection. This chapter also includes some of the literature review to

assess the findings.

Chapter 7Discussion
This chapter discussiones the study findings with state of the art research in the field.
A summary of
discussion will present the important the essential

usability aspect for the study.

Chapter 8: Conclusion
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Background

This section will give an overview of The Gambia education sector background information.
The information consists of general facts about the country regarding geography,
demography and especially the educational system.

UNs Sustainability Development Goals

This initiative was adopted by all the United Natigo®N) Member States back in 2015. The
Sustainable Development Goals (SDG) provide a shared interest for peace and to achieve a
better sustainable future for all. Iddition, they embrace the global challenges alongside
poverty, inequality, climate change, environmental degradation, peace and[fistice

The SDG has an agenda in whitshambition is to fulfill these goals within 2030. There are
17 goals in this comprehensive plan, but in this thesis | will narrow it down and focus on the
relevant goals to the educational sector. It is arguable that all 17 goals are to some degree
relevantto education, but a selection of these goals land a bigger impact than the rest. Out of
the 17 goals, the ones marked in bold beneath, are the ones | have chosen t§6éxplore

1. Quality education

2. Gender Equality

3. Reduceinequalities

The most relevant goal for this thesis is first of all@heality education (Goal 4) This goal
will ensure inclusive and equitalkdgiality educatiorand promote lifelong learning
opportunities for al[7]. Thequality education has a motive to achieve their targets B§ 20
and the relevant goals for this thesis is by followiBig
1. Ensure that all girls and boys will complete their free, equitable and quality primary
and secondary education.
2. Ensure that all girls and boys have access to quality early childhood development,
care and pr@rimary education so that they are ready famary education.
3. Ensure equal access for all women and men to affordable and quality technical,

vocational and tertiary education, including university.
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HISP

Health Information Systems Programme (HISP) is a global movement to strengthen Health
Information System$9]. Their wor k began back in the 690
(UiO) is one of the leading organisations when it comes to contribution of design,

implementation support, research and sustain Health information systems in the developing

countries.

The goal of HISP is to enable and support countries to strengthen their health system and
their capacity. The incentive is to govern the Health Information System in a sustainable way

to improve the management and delivery of health sysi@éms

DHIS2

District Health Information Software 2 (DHIS2) is an open source;vesled health
management information system (HMIS) platfdidf]. Nowadays, the DHIS2 is the world
largest HMIS platform and the platfa is being used by 72 low and middieome
countries. The core of DHIS2 software is developed and coordinated by the HI$SEOUIO

DHIS2 for Education

UN Sustainable Development Goal 4 (Quality education) aims at improving learning
outcomes and equitable access to eductibh DHIS2 for Education is an extension from
DHIS2 for Health, and can collect data for analysis aisdialization for the education sector
[11]. The platform is opesource and offers a flexible solution which supports many use
cases. DHIS2 for education is compatible with many devices such as desktop computers,
mobile devics, creation of custom web and Android applications, and it supports integration

with other software platformd.1].
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The Gambia

The Republic of The Gambia is positioned in West Africa and is the smallest country within
the mainland. The country itself is surrounded by Senegal, and the Atlantic Ocean is covering
the western part of the country. This country has an area of 10 6&@ dglometres which is
almost the same size as a Norwed@mer county, Rogaland, with 9326 square kilometres.
According to Google, the population of The Gambia is currently 2jfibn and is almost

corresponding to half of the population of NorwapeTcapital of The Gambia is Banjul, and
the largest cities are Brikama and Serekunda.

Figure 1: Map of The Gambia [12]

As for the historical events, The Gambia shares roots with many West African countries in
the slave trade. Because of the geographical location of the country, The Gambia became a
key factor for many colonists, and they were first colonized by the Podegunel thereafter

became a part of the British Empire. During the colonial times, The Gambia was affected and
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influenced by the colonistand today the official language is English. The country hosts
many ethnic groups from Western Africa, and therefa®dther native languages like

Mandinka, Wolof, Fula, Serer and many more.

Farming, fishing and tourism are the main pi
rate of the population is 48,6%, where 70% of the population is located in rural areas. Thes

numbers are based in 20[12].

The Gross Domestic Produ&DP)is amonetary value of final goods and servitdhat is,

those that are bought by the final Wsqroduced in a country in a given period of tifha].

In 2018, The Gambia had a GDP of 1,624 billion dollar, while Norway had 434,2 billion in
comparisor{14]. There is a big gap between these two countries and the differential is almost
at267%. In terms of International Monetary FuiF) within world basis ranking in 2020,

The Gambia is ranked at 172th and the lowest rank i$184This makes The Gambia one

of the poorest based on IMF ranking.
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Education in The Gambia

The United Nations International Children Emergency Fund (UNICEF) has been working to

save children's lives in over 70 years. This organization is the largest internationally within
promotion and protectionafhi | dr ends rights. Nowadays, UNI:
more than 190 countri¢$6].

UNICEF is in cooperation with the Government of The Gambia to achieve the education

policy goals [14]. This policy is aligned with tli&istainable Development Goal 4, and is

done through communication with the Ministry of Basic and Secondary Education (MoBSE).
The SDG 4 is focusing on accesible, equitable and inclusive education for all [14]. Due to the
expanding of the educational secamnually, the country is facing a challenge to meet up

with requirements to steady the growth in terms of resources. These resources are classrooms,
learning materials and teachers. The goal is to realize his and her rights to educate, but due to
low performance in learning outcomes, a strategic partnership and collaboration with the
MoBSE is needed. Many factors are stagnating the progress of quality education in this
country. These factors can be related to disability, access of education, familyathoice

education and social norms that drive child marrifdgég

The solution UNICEF propose is to support the MoBSE with a programme whilst the aim is
to achieve an inclusive education system to provide comprehensive early childhood education
to all children, in conjunction with health, nutrition and protection inteiees, and to

ensure the rights of all children to appropriate quality eductioin

The education in The Gambia should mandate free and compulsory primary edd@jtion
Achieving this congtution had been difficult due to lack of resources, and coupled with the
current education infrastructure. Back in 2005, the net enrolment rate in primary education
was at 71,5% of the children, and 74,8% in 2[183. This ratio shows that it is steadily
growing, and can impose a challenge for the educational sector if they cannot keep up with

the resources.
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What is Gambia net enrolment rate in primary education?
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Figure 2: Enrolment rate in primary education in The Gambia [18]

The Gambia has divided the education ministries in two; The Ministry of Basic and
Secondary Education (MoBSE) and Ministry of Higher Education Research Science and
Technology (MOHERST)19]. Whereas the MoBSE is responsible thog administration and
coordination of public action regarding Basic Educafi®]. The educational system is
inspired and influenced by the British system. The academic year starts from September to
July and is divided intthree terms. The first term is from September to December
(Christmas vacation), second term runs from Janultgrch/April (Easter vacation) and the

third is from March/April- July (summer vacation).
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Early Childhood 3 3-6 1st3rd
Development(ECD)

Lower Basic 6 7-12 1st6th
School(LBS)

Upper Basic 3 1315 7th-9th
School(UBS)

Senior Secondary |3 16-18 10th-12th
Education(SSE)

Table 1: Table of educational system in The Gambia [19, pp. 30, Table 3.1]

Telecommunications, Internet and electricity

The Gambia has four main telecommunication companies. Africell and Comium are both
foreign-owned, Gamtel is statmvned and Qcell is privatewned. According to
Privacyshieldthe penetration of the mobile phones is well over 100 pej2@htThe

cellular subscriptions are at 119,6 per 100 habitants (est. X118)

There are four main Internet Servieeoviders(ISP) in the country; Gamtel, Africell,

Netpage, and QcdlR0]. In 2011, the quality of connectivity was improved due to a launch
with submarine cable in the African Coast to Europe. Even with the improved connectivity,
the numbers of Internet users are quite low. Only 19,84% of the population are using the
Internet(est July 2017)22].
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The Gambia

Operator: Africell (Lintel)
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Figure 3: A map of cellphone coverage. 4G, 3G and GSM connection by Africell [50]

The map over shows the coverage with the particular type of signalsufjiieindicates
GSM connection, which covers most of the country. While the = displays 3G coverage
which covers the capital and smaller parts of the country. Lastly, iliejcindicates 4G or

LTE, and covers Serekunda areas.

Approximately a half of the population have access to electf@2ly Whereas urban areas

have a higher access than rural areas, and the differential is 69% (urban) vs 19% (rural). Thus
maintaining electricity in their home in rural areas can be costly for many people. The main
source of electricity comes from fossil fug]. The country also produces renewable

electricity, but the numbers are scarce.
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Related Work / literature review

Information System

Aniil nf or mat [(IS)are cambimdtiansod hardware, software, and

telecommunications networks that people build and use to collect, create, and distribute
useful data, typi cal[d3]yTofunherexplgirathig, ief@matioonal set
systems are a combination of hardware, software, data, people and process. The first three
combinations fall under the technology category and the rest are detaching the concept of
information system from more technical fields. Furthermore, all theseamsnfs together

should bring value for an organizatifi#8].

{1]

& I

Figure 4: Three parts of an information system [52]

One of the roles of an information system is to capture data and transfolinfontoation,
and use that for organizational knowledge. Information systems will change through time,

and that is why this role has evolved into the backbone of the organization [24].
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Management information system

A «Management Information SysterfMIS) is the study of people, technology,

organizations, and the relationships among them. MIS professionals help firms realize
maximum benefit from investment in personnel, equipment, and business processes. MIS is a
peopleoriented field with an emphasis service through technologi24].

A management information systasma subset of information systeis information systems

is used to collect, process and store dEt@n he management information system

aggregateand disseminagthis datafor decision makingf24].

Education Management Information System

The acronym of Education Management Information System is commonly known as EMIS.
Although, reviewing from an extant literature, finding a common definition proved

challenging. Based on Cassidy, EMIS means different to different p@aldt seems to be

all about the perspective based on the author, or the present circumstances of the setting.
There are many definitions that can be observed to complement each other, but some of them
may not cover a comprehensive definition of EMIS. EM#S bxisted for decades, but

received more use after the 690s.
One of the definition of an EMIS provided by Wdlas, p. 3}

AiThe acronym EMI'S stands for AEducati on M:
system for organizing information base in a systemic way for the manageiment

educational developmentt is aninformation center in the ministry of education
responsibldor collection, processing, analyzing, publication, distribution, rendering

information services for users of educational informadion.

The problem with Wako's definition of EMIS may leave some actors in the shadows.
Considering that actors like humaplay a huge role to constitute an EMIS, and in the
present event, technology has been more frequently used as well. In this case, Cassidy's
definition of EMIS shows to be more comprehensive, and has been widely referred to by
others[27]. This is the followind25, p. 27]
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AAn Education Management I nformation Syst
collection, integration, processing, maintenance and dissemination of data and

information tosupport decision making, poli@nalysis and formulation, planning,

monitoring and management at all levels of an education system. It is a system of

people, technology, models, methods, processes, procedures, rules and regulations

that function togethewtprovide education leaders, decision makers and managers at

all levels with a comprehensive, integrated set of relevant, reliable, unambiguous, and

ti mely data and information to support th

Cas s i dy onsshodtd include imipartant actors, functions and properties which may
constitute to be a more successful EMIS. Therefore, this definition will be adopted for this

thesis because of its detailed description c

The main purpose of an ERllis to assimilate comprehensive information regarding the
management of educational activities to make it available for a variety of users. These users
are teachers, principals, curriculum planners, inspectorate officials, financial controllers,
plannerspolicy, adviser and political leaders. The parents and pupils are included as well.
The service provided by EMIS will benefit the entire commufiig; p. 5] The success of
EMIS consist mainly of three key factqes]:

1. Timely and reliable production

2. Data integration and data sharing among the departments

3. Effective use of data and information for educational policy decisions.

According to Wakd26, p. 47] the challenges facing EMIS is the following:
1. Getting dedicated workers to improve the situation, and to take ool and
commandtype from the management in such a way it can lead to a continuous

learning environment.

2. Awareness: The purpose of having a coordination unit is to mark a significant
awareness among the actors in the ministry of education. Despite doing a good effort
on substantive work, StBaharan Africa is facing a challenge when it comes to using

the eduational statistics for decision making.
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3. Budget Allotment: In addition to awareness among the decision makers and planners,
allocate necessary budget to acquire new technology, mailing data collection
instruments to schools, undertaking research andyssiwd supplement statistical

results.

4. Personnel shortage: There is an inadequate amount of professionals, both in quality
and quantity. The resources required to train long term professionals in EMIS is

lacking, due to allocation of budget.

5. Overratng of the capacity of EMIS: Due to rapid change of technology and
coordination of information systems for education, has led to a need for short and
long term training of personnel. The EMIS personnel need to train themselves before
they can produce. This somehow overlooked by the decision makers within the

ministry.

6. Training: Due to rapid change of technology, adapting to these circumstances takes
time for the professional EMIS worker. It requires time to gain this knowledge, and is

often overlooked byhe decision makers.

SMIS

School Management Information System (SMIS) is an application for managing school and
pupil information[29, p. 37] According toUNESCQ SMIS refers to the scheslde

information systenand can be established as a elsed extension for EMIS. The SMIS is

an alternative system which is installed as a software on a computer and coupled with EMIS.
Through this system, the school staff can enter information, and the application
administratos should secure the determined information to be regularly reported to the
national EMIS.

SMIS aids data on individual pupils accessible at the national level and the data accessible
through the web. The wedllmsed SMIS ensures the data to bécagate toprovide EMIS to

reflect on the current situation based on the records. Practically, the SMIS allows monitoring
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individual pupils and following them up. Likewise, moving from school to school or
supporting them based on their needs. The pupil attendaplkeasipn used in this thesis is
by definition a SMIS.

Conceptual Framework

User Experience

User Experience (UX) is described as the naays,the experience from the user. UX
concerns all the aspects of the userds exper
facility [30]. To illustrate the UX, we can use a website as a term. The UX will concentrate

on howthe user is feeling happy before, during and after using the website. To elaborate even
further, we can try phrase UX as a quesi®l]:

- Did the user have a pleasant experience with the visit of the website?

UX is a consequence of the presentation, functionality, system performance, interactive
behaviour and assistive capabilities of the interactive syl@&mTo further explain the

definition easier, the UX deals with interactibetween the design and the user.

User Interface

User Interface (Ul) is what the user sees, hear, touch, talk to or control and3ftect

Shi hong al so explains that Ul is often At he
may make their decision on. The Ul can be described as interaction or communication

between human (user) and device. Objects like display screen, keyboardsecaamedthe

appearance of a desktop are parts of the UI.

Usability

There are many definitions of the term, AUs a
or general described. Usability refersitBase of the producandincludes Graphical User
Interface (GUI) but everything else that touches thedJ82]. Another definitionrefers tg

AUsability extent to which a system, product or service can be used by specified users to
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achieve specified goals with effectiveness, efficiency and satisfaction in a specified context
of use [33]. Thesetwo definitionscan be used intehangeablypecausédoth refers taive
the users satisfaction and to accomplish the desired\dgsaihility is commonly known as

N e aokes e 0 ofrr ifeunsdelriit is ker@aadethan thatu t

Jakob Nielsemxplairedusability more as a framewaqriwhich is:fiUsability is a quality

attribute that assesses how easy user interfaces are to use. The word "usability" also refers to
methods for improving eas®-use during the design proce$s]. The quality attributes are
learnability, satisfaction, effectiveness, efficiency, memorability, and eMasenfurther

explaired usability as a part aisefulness anthcludes utility for the explanatiotility is a

quality attribute likewisausability, but the utility refers to the functionality of the design

While usability concerns how easy and pleasant these functiorjS]afEo explain

furthermore the utility will ask whether the product provides the featuresngmd,and

usability refers to how easy and pleasant these features are to use. Utility and usability

together will determine how useful the product is.

To illustrate themogether with mathematical language and for the sake of simgbgity
Useful =Usability + Utility

The calculation tells that usability and utility aagually importantand thereforeequired

bothto determine Usefu[5].
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UX starts by being useful. &

N
Functionality, people must N
be ableto useit.
~
The way it looks and
feels must be pleasing.
~

S A Utility
This helps create It is useful
an overall brand to me
experience. ~ _ It meets .my

needs.

Source: User Experience 2008, nnGroup Conference Amsterdam
Retneved from: hitp /ineospot se/usability-vs-user-experience/

Figure 5: lllustration of UX [31]
The whole concentric circle explainser experience a bigger picture and to further see
which roleusability has in the concept aker experiencaJsability is first of all a narrower
concept than user experience, because usability only concentrates on the achievement of the
goal and not theverall feeling from the usef31]. To define usability as a question phrase:
- Can the user accomplish their goal?

According to Nelsen the usability has5 qualitycomponentsand theyareexplairedin a

quite intuitive way

Learnability: How easy is it for the users to accomplish basic tasks the first time they

encounter the design?

Efficiency: Once users have learned the design, how quickly can they perform the tasks?

Memorability: When userseturn to the design after a period of not using it, how easily can

they recover from the errors?
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Errors: How many errors do users make, how severe are these errors, and how easily can they

recover from the errors?

Satisfaction: How pleasant is it tse the design?

Jakob Nielsen 10 Usability Heuristic for User Interface Design:

Jakob Nielsen has developed 10 usability heuristics in cooperation with Rolf Molich. These
heuristics are based on factors of 249 usability problems and the 10 usabilgyideare

behaving as rules of thumb rather than guidelj@é§

1. Visibility of system status
1 The system should always keep users informed about current state and actions

through appropriate visual cues and feedhaithin reasonable time.

2. Match between system and the real world
T The system should speak the usersoé6 | an
concepts familiar to the user, rather than sysbeilented terms. Follow real

world conventions, making information app@aa natural and logical order.

3. User control and freedom
1 Users often choose system functions by mistake and will need a clearly
mar ked fiemergency exito to |l eave the u

through an extended dialogue. Support undo and redo.

4. Consistency and standards
M Users should not have to wonder whether different words, situations, or

actions mean the same thing.

o

Error prevention
1 Even better than good error messages is a careful design which prevents a

problem occurring in the first placEither eliminate errgorone conditions or
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check for them and present users with a confirmation option before they

commit to the action.

6. Recognition rather than recall
T Minimize the userds memory | oad by mak

visible.

7. Flexibility and efficiency of use
1 Accelerators unseen by the novice usemay often speed up the interaction
for the expert user such that the system can cater to both inexperienced and

experienced users. Allow users to tailor frequent actions.

8. Aestheic and minimalist design
9 Dialogues should not contain information which is irrelevant or rarely needed.
Every extra unit of information in a dialogue competes with the relevant units

of information and diminishes their relative visibility.

9. Help user reognize, diagnose, and recover from errors
1 Error messages should be expressed in fdaiguage1fo codes), precisely

indicate the problem, and constructively suggest a solution.

10. Help and documentation

In connection with answering the research question, the research of Nielsen Norman Group
has been adopted to identify the essential usability aspects for the application. Since the
research question empathizes with the essential usability aspects, anéonastkerstand

what usability is. In terms of explaining usability, | tadncludeuserintefaceanduser
experience to see the whole pictufée five usability quality components will hisedto
measureand researcthe applicationln addition toincluding the 10 usability heuristic to see

the relevance with thencounteedissues.
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Methodology

This section will cover methodology and procedure within my master thesis. The choice of
methods will be presented, as well as a clarification as to why the method is a suitable choice
for the purpose. Project summary will be presented first before libesbe use of

methodology. The section will also outline methods used during observation in the field.

Project Summary

As | explained earlier in the Research Question chapter; The main focus of this thesis is to
explore and observe the pupil attendarweEMIS to further uncover essential usability

aspects for the application.

The project started in the beginning of 2019 with meetings with the supervisor and his team.
During this time of period, it was essential for me to join meetings and workshdpthevit
supervisorodés team, since a clarification and
understand the domain. The following year, | had a meeting with two girls from NTNU to

present us the current EMIS system in The Gambia. During the DHIS2 IXboaBerence,

the leader of MOBSE met me to further discuss the project and when | could commence an

observation in The Gambia.

As the project was during the ppdot phase, factors like limitations were to be expected. |

had to switch from my first appach with Action Design Research (ADR) to a Case study.
Because the first study was to researéhiayressive Web Application(PWA) that could

benefit the context of study. | could not contribute to this study since they had an application
going, and it mede more sense to observe this instead of reinventing it. Therefore it was more
appealing for me to change the research methotsa Study to explore for the essential
usability aspect with the current pupil attendance application. This applicatiaeadysto

test with the user, and | could observe the design and how it works.

Primarily, the visit to The Gambia was planned to be on several trips, but | ended taking one
trip and it lasted for three weeks. Because we thought three weeks shoulddiensuiéfr the
study, but it was shown to limitate the study in a later time. The importance during the field

study was to collect data regarding usability aspects in terms of Nielsen Norman Groups
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definition of usabi dofiutsywithinthe syftemlandtiyadto ef er s t o
observe the users of the system to see how they behave during data entry.

Research Method

Qualitative research

According to Robert K. Yin, there is a challenge to arrive at a singular definition of
gualitative research. Many disciplines will be left in the shadow, given the definition is too
short. Supposing the definition is too broad, it may be useless gl¢&allp. 7] Yin
furthermore compares the qualitative research in line sathological research,
psychological research, or education research.

Based on Robert K. Yin, one should consider what features are involveditatyea

research35, p. 7] First of all, qualitative research is used to studytwteea ni ng of peopl
lives, under realworld conditions. Secondly, to represent thieewsandperspectivesof the

participants in a study. This means that qualitative research can capture the people's

perspectives who live in the context to further represenieiidife events. Lastly, sources of

evidence likeobservations interviews andinspections of docunents and artifactsare part

of a qualitative research. These sources of evidence are used to study real world settings and

the participants within it.

Case study

Case study is a research methodology, typically in social and life sciences. There is no one
definition of case study research. Depending on the field of interest, the case study gives the
investigators the opport unisticandteeaiwofldocus on a
perspective such as managerial processes, school performance, international relations and

maturation of industrieg36, p. 2]

The first definition provided by Yin, can be simply explained as a stfittye meaning of
peopl eds | iworkl sonditions. #vaat peopke perform in their everyday roles and

express them is individual based on the setting and circumstances they are in. The qualitative
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research has an ability to capture their perspeeind represent threallife conditions.
Furthermore, qualitative research has an impact to cover contextual conditions when it comes

to people's social, institutional, and environment condifdbspp. 78].

A case study can be either descriptive, exploratory and explanatory. It can further be designed
such as a single or multiple case, depending on the research. The case study is applicable to
answer fAHowo an[B6,m¥Whyo questions
Yin explained that the choice of these types of research strategy are based on the focus or the
aim on the research question. Because the Figgecdéh determine which strategy is suitable
for the case. These Fived\Vare referred §87]:

1. Who

2. What

3. When

4. Where

5. Why
Many authors also adds the sixth question as [&¢]!

6. How

The highlighted Ws and in addition to How, are the ones that are mentioned by Robert K

Yinds book and he al so explains which one

Form of Research Requires Control of | Focuses on

Question Behavioral Events? | Contemporary
Events?

Experiment How, why? Yes Yes
Survey Who, what, where, No Yes

how many, how

much?
Archival Analysis Who, what, where, No Yes / No

how may, how

much?
History How, why? No No
Case Study How, why? No Yes

Source: Case Study Research: Design and Methods - Fourth Edition, 2009, Robert K. Yin

Figure 6: Relevant Situation for Different Research Strategies [36, p. 5]
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However, my research questions are mainly focusing Wh a &nd Yin explains that some

A Wh adarobe justifiable rationale to be conducted as an exploratory case study, as long as
the goal is to develop pertinent hypothesis andgsitipn to further inquiry36, p. 5] My

study will in the best effort give propositions to further be inquiret dreused for future
research.

As mentioned, the case study can be designed as singular or multiple (multiple methods), and
the singular was the suitable choice for me. Since multiple case studies concentrate on a
larger study, which include quantitative data, and my data collectigddgrovide any
guantitative dat@36, p. 150] Thus, creating a multiple would be difficult for my case.

The study is focusing on the social interaction between humans and computers, in addition to
some degree, a sty of individuals and groud86, p. 1] A case study will then be a suitable
choice for this study.

According to Robert KYin [36, p. 13]
A case study is an empirical i nquiry thaté

A...investigates a cont e-igcontexrtregpecially e n o me no

when the boundaries between phenomenon an

For my thesis, an exploratory case study istafjtchoice to help me answer the proposal
research question. Because | do not know much about the domain and therefore exploring the
field is essential for me to get a clearer picture of the study. | am exploring the essential
usability aspects for a pug@ttendancapplication andbeing in the field to observe social
phenomenon and the behavior between the user and the interaction with the application is
needed to understand more of the domain. Even more so to achieve better evidence to which

aspect of usability is important forapupil application.
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Data collection methods

There are six sources of evidence according to Robert Yin, and some of them were mentioned
in theQualitative Researchsection. A case study would benefit by including as many

sources of evidence as possilBecause the sources of evideroeompasgheir own

strength and weakness, in fact, combining the various sources will balance the strength and
weakness together.

The six evidence consist of documentation, archival records, interviews, direct obssrvation
and physical artifacts. The list is also extensive by including films, photographs, and
videotape$36, p. 85]

| used pictures, interviews, observation and some documentations for the thesis. The
following section will elaborate the evidence and findings, and justification of why | chose
the methods and data gathering methods.

Pictures

| used pictures to document or analyze in connection with the application. Oral consent was
followed before the pictures weetaken. These images are mainly for recreating a memory of
the situation and to document them as evidence. The camera was used at the MoBSE and at
the school visits. | avoided taking pictures with peoples faces since it requires a formal
written agreemerdnd an oral agreement would not be sufficient. The pictures were taken by
mobile phones and the device was a Samsung S8. In conclusion, these pictures are used to

document my observation and for the readers to see what | saw.

Unstructured/ Open-ended Interviews

Rober K Yin explains that interviews are one of the most important sources of a case study.
He further elaborated that the interviews behave as guided conversations rather than
structured querief86, p. 89] The researcher should pursue this type of data gathering
method by having a consistent line of inquiry, following this will lead the streams of
guestions to be fluid rather than rigb, p. 89] This means firstly theesearchehas to

follow their own line of inquiry. Secondly, reflect their case study protocol, then lastly carry
out the questions in an unbiased manner. Note that the questions must serve the line of the

inquiry.
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The way | conducted the interview wasstructured interviewfpenended and the reason is

quite simple; the direction of the interview should be as freely as possible. It was utmost

i mportant for me to safeguard the personbds i
distanced from takig sensitive information and anonymized people that were involved. Due

to my knowledge of the domain and being inexperienced as a researcher, the design of the
guestions did not fully conventionally follow the guidance provided by Rohertrk He
evensggested the question to be designed to an
a relevance to might impose a friendly and-tlare@atening approach as the researcher

converse with the participan36, p. 90] However,many of my conversations did in the best

effort to give the participants a feeling of openness and thereby could elaborate more freely.

Collections from observations gave me a wide variety of data, and the interviews | conducted

will provide a deeper wterstanding of the domain for the research. In addition, the

interviews allowed me to gain more insight about our research topic and to see a relevance

with my observations. Unstructured interviews are flexible as the question can be adapted,
basedonhow he responder answers. The unstructure
conversationso i n pr ef er[8hThas, when caentluctingcah st r uc
unstructured interview, the interviewer does not have any predetermined set of questions.

Instead the interviewer asks more oenled questions and changes adaptively depending

on the participants' answers in addition to praasgrthe topic. At first glance, designing
predetermined queries was not feasible due to my insufficient knowledge of the domain. For

this reason, unstructured interviews were a suitable choice since | had to explore and try to

gain more insight to bettenderstand the field of study.

Observation

The main data gathering | used in this study was observdti@nobservation method used
for this thesis was Direct Observatidtobert K. Yin explainedhe direct observatioas a
passiveobservatiorf36, pp. 9293]. He also stated that this form can be used during
observing meetings, sidewalk activities, factory work, classrooms, and thadike 92]

Since the defiition was less clear, | had to include an additiefinition [39]:

fiDirect observation is distinguished from participant observation in a number of

ways. First, a direct observdoes notypically try to become a participant in the
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context. However, the direct observer does strive to be as unobtrusive as possible so
as not to bias the observations. Second, direct observation suggests a more detached
perspective. The researcher is watchigtper than taking pato

This method was conducttde c ause | want to set fa wall o b
Reasonably, | wanted the some involvation to be as neutral as possible and to give a space for

the participants to behave naturally.somesituation, | hado beinvolvedto understand

more about the users during data entries, and factors involved within the application. One has

to put themselves Ain their shoeso and at th

they experience them.

During the stay in the Gambia, | obserdetiowing to potentially find the essential usability

aspects:

O«

The internet capabilities

O«

The pupil attendance application, DHIS2 for education

O«

Data entries during school visits.

O«

Questionnaires

The observation generated most of the data collectionthenthain source of data is from

school visits and the meetings. Because the data entry was being used in the schools, and it
makes sense to conduct an observation here. As foreteés; involved in some situation

because | had to participate with thetggpants to uncover the advantages and disadvantages
with the application. It was reasonable for me to be in their shoes to understand their
perspective when using the application. Because it is different how we perceive and solve the
task.Thereforejt was important for me to collect the data from the available users to further

see the bigger picture.

Albion was the first school | visited, and MoBSE had some preliminary work before
involving me. During meetings without my involvation, | made sureotamterrupt in any

way between the accountable from MoBSE and the headteachers. It was inevitable for me to
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be unseen by the participants, in consequence of that, the direction of the meeting may be less
natural. Despite the consequence, the accountaiblesVIoBSE introduced me before and

during the meeting, to ensure the headteacher that accompaniment was to be expected. | felt
that the outcome of the meetings was natural because of the initiative by the accountable

from MoBSE. Subsequently, | documengsimuch as possible during these types of

meetings and wrote down questions if | found some parts being misleading. The goal from

these meetings was to gather data regarding the pupil attendance.

| had a master student from UiO that accompanied meglthienstay in The Gambia. He
contributed to the same research, and we cooperated with the data collection. We were two
when the observation went on, and it allowed us to discuss our individual perceptions and to
further compare our findings. Generally, fivst visit to the school was more or less just
meetings and distributing questionnaires for the pupils to fill. Usually, the pupils get a couple
days to fill the questionnaires with their parents, but one must expect some delays. The
observation was nateable during the second visit to Kabafita SSE. It was an initiative
suggested by the headmaster of this school and he decided to use ninth grade for the pilot. He
requested us to be present while the pupils were filling the questionnaires, supposing that
some terminologies could be misunderstood and we could elaborate to them. We had a
conversation with the leader of MOBSE at the end of the trip. In this conversation, we
delivered him our thoughts with the encountered issues. In a later tinsdsasert him and

his team a comprehensive report regarding our observation with the application.

Data sources/ Involved Actors

Interviews and observations served as my main sources for data collection. Both sources

came from MoBSE and urban schools.

Documentation

In addition to observation, interview and pictures, the MoBSE provided me with presentation
and documentation regardipgpil enrolment and attendance. The MoBSE distributed me

with questionnaires (See Figure 9 & 10) and presented theintuaerd- shift of EMIS. |

will use some of their documentation to answer my assumptions of which aspects of usability

are essentials for the pupil attendance.
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Triangulation

According to Robert K. Yin, turning to only one source of evidence is notm@ended for a

case study. He stated that using many different sources of evidence is a major strength for a
case study. The multiple sources should also aim for the same fact or phenomenon. By using
multiple sources or methods will give the investigatbr@ader view to address historical,
attitudinal and behavioral issues. The use of multiple sources or methods can overcome or
counterbalance the insufficient evidence and biases that may appeardirgtea

methodology[36, pp. 9798].

As Robert K. Yin stated, it would be insufficient for me to stick to only one type of data
gathering method. For the cause of my study, | indeed agree with Robert K. Yin to show
evidence through multiple sources. For my thesis, a coitiddnaf observations, interviews
and documents has been my sources of evidence. In the best effort, | will use triangulation for
my thesis to increase the credibility for my study.
Convergence of Evidence
(Single Study)

Focus Interviews

Documents Structured Interviews
and Surveys
Fact
Observations Archival Records

(direct and participant)

Open-Ended
Interviews

Non-Convergence of Evidence
(Single Study)

Site Visits =————————P [lindings = Conclusions
Survey —— lindings —— Conclusions

Document —— »  Findings ———  ® Conclusions
Analysis

Figure 7: Convergence of Evidence [36, p. 100]
As presented in the figure and for my thesis, every collected data will be combined to explain
the fact. Robert K Yin explained that relying on individual sources is not recommended for a
case study36, p. 97] To illustrate this, take for example relying only on observation without

conducting an interview. Can consequently impose a braseher sincé relies on the
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researcher's subjective judgement. Therefore, my analysis will in the best effort keep the

convergene of evidence.

Data analysis

This section will outline how | performed the analysis. The data collection has been

qualitative which consist of interviews, observations and field notes. Data analysis can be
summarized by using examination, categorizing, tabulating, tgSng. 109] In addition

to combining qualitative and quantitative evidence(triangulation) to address evidence in the
study.It is noteworthy to mention that the edition | used for this thesis is threatened to be

outdated, and theficre | would attempt another analysis method than proposed by Robert K

Yin. Due to my data collectionsd insufficien

choose an analysis method that will fit my data and correspond to my ability as well.

Initially, these collected data are raw information thus needed to be processed to further make
sense. There is a lot of raw information which needs to be narrowed down and finding
patterns within the data, and to further identify the themes of these dathy, [Firanscribed
interview notes, compiled the field notes and photos, and from this point it was possible for
me to try out coding. Secondly, there was no record of audio during the interview, because |
felt without it could make the conversation ménee. Lastly, the analysis method chosen for

my thesis isThematic Analysis

What is Thematic Analysis?

Thematic Analysis was originally developed by Virginia Braun and Victoria Clarke for

psychology researdd0]. This method is used for analyzing qualitative data, and due to its

flexibility, it can be adapted to many differdands of research. Thematic analysis allows the
researchers to find out something about peop

values from a set of qualitative d§4#].

There are two approaches when conduciihgmatic analysis

1. Inductive involves allowing the data to determine your themes
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2. Deductive involves coming to the data with some preconceived themes you expect to

find reflected there, based on theory or existingwdedge.

| had some preconceived themes developed by Nielsen Norman Group during my research.
These themes involve using the usability attributes f@amceptual Framework
Subsequently, after choosing between inductive and deductive, the researcher should decide

between semantic and latent approaches.

1. Semantic approach will focus on peopl eds
2. while Latent approach tends to in revealing their statements about their assumptions

and social context.

| focused on t he user sThe Gampbiatoiumcover thd essentialg f i e |
usability aspects. In summary, this thesis will use deductive with semantic approach to

analyze the data collections.

NVivo 12 is a tool for organizing, storing and analyzing the data collection. The tool is
specializd for qualitative research, thus the structure from qualitative is less structured
compared to quantifiable research. The interviews, video tapes, surveys with open answers
and so on, are categorized to be less structured4dgtd chose to use NVivo 12 to analyze

my qualitative data and to categorize the codes.
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Modes Search Project “

+ Mame Files References
=) Usability 0 0
() Satisfaction 0 0
() Memorability 0 0
() Leamability 3 4
() Errors 5 &
IZ:Z- Efficiency 2 4
B -j::j- External factors 0 0
() Training 3 &
= () Questionnaires 0 0
() UnigueID 3 -
() Misunderstanding of phrases 3 B
() Offline capability 2 3
= () lssues and Challenge 0 0
() Scalable 1 1
() Data entries issues 4 4

Figure 8: Categories made from NVivo

Usability categoryis the preconceived theme as shown in the pictures. This was determined
before |1 conducted analysis of the data collection | gathered. The external factors were made

to make sense, and in addition to categorize the data better.
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Reflections of data collection

This section will reflect my data collection and to justify the chosen methodologies.

The Gambia has a cultural and social difference compared to Norway. Thereby, remaining
flexible and adaptable during field study in the Gambia was ideal for me. Sometimes,
unfortunate situations can occur and it can lead to plans being adjusted. Thetanoas

may be under effect of change and political conditioning may result in the absence of relevant
actors. | was aware that changing my intended plans may occur and by any means, adapting
to the situation was necessary. The original plan was to ti@teé Gambia on several

occasions, thus reassessment of plans had to occur whereas delays and limitation factors
became a part of the picture. Despite being able to travel several times, | ended up with one
trip in three weeks. Then again, this inflicteg data collection and constrained my
understanding to the field. Based on my knowledge and the experience of the domain, it was
difficult for me to take the advantage of the timeframe given to me. By reflecting on the
timeframe, it would be beneficial fone to collect data in several trips to the Gambia. As a
consequence of collecting the data in one trip, | lost the opportunity to reflect over the data

collections and to plan for the next approach for data collection purposes.

The outcome of resultee@ends on my data collection and how | proceed with the research.
The methods | use would affect the result and the evidence of the study. Qualitative research
cannot generalize populations at large by itself. The reason being that qualitative research
majorly focuses on a smasbopulationin contrast to quantitative with a widpopulation.
Assumptions cannot be made from data collection beyond aopallation[35, p. 226]

Following, by combiningyualitative and quantitative will increase the validity and reliability

of the research and to further generalize the study. Due to the fact that quantitative data
provides a macro view with larger samples and in addition to enable the conclusion to be
gereralized by combining those two research methods. This in fact will comply with
triangulation, hence multiple sources can overcome and counterbalance the weakness of

gualitative and quantitative by itself.
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Empirical Findings

This chapter concerns theagtical use of DHIS2 application with the users from the chosen
schools. The chapter will start with an introduction of network capabilities in The Gambia,
followed by how | prepared the training for the users. Subsequently, a description of what
went wrorg during observation and a comparison with the issues | experienced and how the
users felt. This chapter will concern every part that is necessary for the application to be

useful.

Network capabilities

The network access is very poor compared to Norway. However, The Gambia have access to
4G network,but we can discuss if the price is efficient for a long term strategy for a low
resource school. During the visitation, | subscribed to a monthly subseriptiafricell with

4mb/s speed for internet access. The 4G was working fine in the area | spent tijimht

and in Banju(MoBSE office and Albion School). | observed that the internet connection was
unstable, seeing that when | crossed the tramsitom town to town. Even so, the school |

visited had neither WIFI or 4G dongles to access the internet.

Online/Offline feature:

The application lets the users perform daily tasks without internet connections. As long as
there is no internet access, thptop will stay offline and the user can do the task without

being dependent on the internet for the functions to work. The online function was only used
when the MoBSE needed to collect data. The data from Chromebooks will synchronize to the
web and wil be available in the browser for the MoBSE. To synchronize the data, the
accountable from MoBSE must bring a 4G dongle to access the internet since the schools
don't have WIFI. This feature was founded to be very essential for The Gambia and it could

be he same for the corresponding countries.

| knew from my prior preparations that accessing the internet could be a challenge to some
degree. | wanted to follow up the fact by experiencing the access and even more to confirm
the expectation. The lack of mgces to access the internet could be a challenge for the data
collection to be timely and efficient for the educational sector. Online/offline function for

pupil attendance is one of the solutions used in the Gambia to support against poor internet
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acces. | also had the opportunity to test and document the online/offline feature. The
Chromebook will stay in offline mode until they get connected to an internet source. Online
function was used when MoBSE came for data collection and they had to brindomdlé

to transmit the data to the internet.

Preparations and Training

| did preparation in University in Osl@JiO) before | travelled to The Gambia. | attended a
workshop with the HISP/EMIS team to understand more of the domain. My supervisor made
sure that | got the relevant information before the visiuas$ notpossible for me to explore

the application dung my time in UiO.

| got access to the application through the first day at the MoBSE office. A demonstration of
the application was provided by the MoBSE. The purpose of the preparation was to retrieve
data regarding usability. | evaluated the applarathrough 5 quality components based on

the definition of usability provided by NNGroup. It was to some degree sufficient for me to
evaluate learnability, errors, efficiency and satisfaction during the first time encountering the
application. Evaluationfanemorability was not feasible since | had to be absent from using
the application. Because memorabiigypased on how easy it is te-establishthe use when

encountering it after a while.

The data of the most interest to me, was to register théaitgnidance and enrolment.

Reason being that usability deals with whether the goal is achieved. The goal in this case was
if I could register the pupil. Secondly, | gather data related to misunderstanding of phrases
and features that | did not understandanted to see if other users experienced the same as |
did. The last objective in preparation was to test how the error handling behaved. This was
tested through checking of duplicate data and to provoke an error. | left some questionnaire

fields empty wrote the same pupil twice and so on in an attempt to provoke an error.
| kept the preparation quite simple because | needed to reflect over my assumptions with

other users and to see if | can encounter other issues. My intention was to approach

cautiowsly and in my best effort try not to miss any important data as | visit the schools.
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Questionnaires
NOTE: Sed~igure 9 & 10

The questionnaire was used to gather data regardinmuhibiological and socio
information. These questionnaires are paper based and we distributed the papers to each
school to collect data from pupils. They had a couple of days to fill in the papers and deliver

the forms for data entries.

To begin withthese questionnaires had been a main tool to collect data from pupils regarding
their socieeconomics and biological information. The old system is all paper based while the
new one deals with a combination of papased and digital solution. They trandiee

provided data from questionnaires(papased) to the Application(Digital solution). While

the old solution was transferring the questionnaires to the books provided by MoBSE.

The books collected the following information:

School admission registe
School admission register is for enrolment data.

The school admission register is known as The Exercise book

Pupil attendance register

Pupil attendance register is for daily attendance data.

The form within the application in Chromebooks is a miofithe questionnaires. As |

mentioned earlier about the function of the questionnaires, the teacher had to transfer the data
from paper to a computer. The report from an earlier visit conducted by two master students
says that the teacher felt transferrd@a from paper to data was time consuming with the

prior system. This demand made by the Ministry showed in a later time that the teachers

ended up only using the exercise book.
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Unique identification of Pupils

Unlike in Norway, The Gambia does not ba national ID for the population, thus the
teachers/users had to manually generate an ID for each pupil. These Identification numbers
are unique, and will follow the pupil throughout the entire education.

The enrolment is divided in tweasesNew stuant/existence and transfer students.

According to the Student Admission Profile paper and the information MoBSE provided to
me; Old Student registration numbers are used for trangitipits, thenSchool admission
numbers and Unique Student registration numbers are for New and existing students. Even if
the enrolment is divided in two cases, the MoBSE are determined to keep one of them for
future related registration. Since the system is undemohguand existing students are

already enrolled, thus they had to keep the old registration for that purpose.

Enrolment:
Re-admission(Old registration method)
Contains indicator:
Old SRN(OldStudentRegistratiorNumber)
Name of previous School
School coe
Last class attended

Date of leaving

New admission fields(New registration method)
Contains indicator:
School admission number
Unigue SRN(StuderRRegistrationNumber, generated by EMIS)

It was discussing how they should generate the urgdqueentiD, either as manual filling by

the users or for the application to generate automatically. Either way, there were some quick
solutions since the project was under aplet phase. The MoBSE suggested thatfarenat

the StudentD as followed:
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1: Fivenumbers for school code
2: Four numbers for the enrolment year
3: Three numbers for tHgtudeniD

These numbers are combined/merged and will be the unique ID foupieThe first five
numbers will identify the school thmupilsare enrolled in. Subgeently, the next four

numbers are to identify the enrolment year. Lastly, the final three numbers will joeptise

ID numbers. Th&tudentiD numbers are generated based on their position in the registration
gueue, by meaning, the finstipil will get number 001 and the next 002 and this will go

ascending.

(11111)(2222)(333) 200102016001

Once again, generating tB¢udentiD is manual work for the use($eacher, IT

accountable).

School observation

This section will describe the pupil attendance application during observation. What went
well and issues within the application throughout the observation. As mentioned in Chapter 5,
two schools were chosen as pilots and | observed them on two occabierdjective on

the first visit was to clarify the purpose of the pilot and to train the staff. The second time was
to collect data regarding accomplishment of registration and collect data regarding incoming

issues. Both schools were urban and not rural.

Albyon

This school is located in Banjul and in the neighbourhood of MOBSE. Since Albyon was
close, it was more convenient to prioritize this school before the other schools. The MoBSE
had already started their work before involving me. Usually, thievisgs were more or less
just for introductory purposes. Since MoBSE already launched thglpten Albyon, there

was not much new information to be gained on the first visit. Despite the current situation, it
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was attainable for me to collect dataasdjing user interaction and usability terms during this

visitation.

During the first attempt with the application, | found adding a new pupil was not quite
intuitive and | felt a need to verify this issue with the users. The accountables for daily and
errolment registration in Albyon could verify my assumption. In contrast with this issue,

once we knew how the add function worked, it was intuitive for us to use it.

The second approach of Albyon

Albyon experienced a delay on gathering the questiorsaiwen the pupils. However, we

did a synchronization with the current data to inspect for further issues. It was registered
duplication on some pupils and the accountable from MoBSE had to do some quick fix to
ensure the synchronization went through. Tyreekronization will not allow any

transmission of daily attendance and enrolment if the data entry is wrong.

| asked the IT accountable from this school whether they had experienced any issues that
could stagnate their workflows. They explained to na travigation with only a trackpad

was not very efficient, and they felt usiogrsorsandTAB to navigate to the next field

could make the work more efficient. Despite that issue, they told me that they believed the

system would be of aid.

Kabafita

The Kaafita is an urban school and is located south of Banjul. The school is divided in two
parts, Lower Basic School and Secondary School Educ&ath.schoolsvere next to each

other and there were only walls separating the two schools. This school e rmizta

collected by MoBSE previously, which was an opportunity for me to collect the data from
scratch. The accompaniment from MoBSE suggested that | took control and tried in my best

effort to direct the introduction of the pre pilot to the Kabafiteosth

Kabafita LBS
The lower basic school consists 67 Qrade and is somewhat similar to the Norwegian grade

school system. The headteacher of the school was absent during my visitation, but had been
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notified in advance of our presence there. The deputy headteacher was the stand in and
helped me arrange a meeting with other accountables of the school. A young teacher was
chosen by the deputy headteacher to be responsible of the application traienegw&te

also two teachegpupilsfrom the Netherlands during this meeting. The purpose of this
meeting was to train the users to be capable of entering the data to the application. |

distributed 45 questionnaires to this school among the fifth grade pupils

Kabafita SSE

The secondary school education consists-b2 §rades and | visited them right after

Kabafita LBS. The headteacher and a teacher were present during this meeting. In similarity
with the recent visit, | introduced to them the intentiothef prepilot. Kabafita SSE chose

the ninth grade for the pilot. Usually during these meetings, | provide the questionnaires
and then leave, because the pupils need time to fill these questionnaires with their parents or
guardians. Despite the usualtine, the headteacher suggested that the pupils should fill the
guestionnaires whilewaspresent. He argued that | could elaborate to them in case of
misunderstanding. Accordingly, the headteacher ensured that | had a teacher to accompany

me.

This swggestion was unique in comparison with the method MoBSE suggested. | found the
suggestion from the headteacher reasonable, since | could collect data regarding timeliness,
misinterpretation of concepts and how these questionnaires worked in practices i

that the questionnaire was confusing for son
(in KM)o, fAMentally Challenged?06 and AHow | o

were a recurring confusion during the observation.

The second approach in Kabafita

The Kabafita LBS was delayed and we could not gather any data from this school. On the
other hand, Kabafita SSE finished their data entry and was ready for synchronization. There
was registered duplication of data during synoiration and some invalid data entries.

Again, the accountable from MoBSE had to do some quick fix to get rid of duplication of

dat a. Duplication of data occurred utually w
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and this occurred in Albyon as iveSubsequently, we had a problem with another data field.
The problem started first from the questionnaire field. | will discuss this issResuilt,

sectionErrors during data entry, case 1.

Conclusion from visit

| wanted to observe the use aradlect data regarding usability from the users. These users
are working in the schools, their thoughts and perceptions are relevant data as well. Since
these users are entering the data to the application, would it be natural for me to focus on
them. | synpathize that errors are to be expected duringpjpoe and the application is not

fully developed yet. However, | learned a lot during these visits, and | could observe where
the users misinterpreted the application. Subsequently, a visit to a rural wciubd benefit

my study to map essential usability for them as well.

There is a weakness with the suggestion provided by the headteacher of Kabafita SSE,
besides for being quite efficient. Many of these fields are not sufficient to be filled by the
pupi themselves. For example, the health data should be filled by their parents/guardians or
with a certified health personnel because it is mostly unlikely that a young pupil knows every

detail.
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Result and analysis

This chapter presents the residtrived from the outcome of Empirical Findings and data
analysis. My contribution and evaluation of fheil attendance application was during{re
pilot. The following section will also present the essential usability aspect that is found from
the analys. Many essential usability aspects are still left uncovered.

Offline capability

| described in the previous chapter the lack of continuous access to the internet, and the fact
remains the same. The school does not have access to WIFI. The lack of resources is limiting
the schools from reporting attendance daily and they strive izeuitile very few resources

they have. Due to a strict budget, adding an additional cost by having Internet access in every
school may be costly for them in the long term. In addition, some areas may not gain access
to WIFI or 4G due to poor Internet inftascture. The ministry has a solution to support them
with a 4G dongle for that purpose. The schools can connect through the dongle to transfer the
collected data. This solution did capture my attention as it solves the connectivity problem for
the schoolsThe offline mode is a very important function for a pupil application to be useful
with the same context as The Gambia. The offline function lets the user complete entry of
enrolment and attendance data, and the collected data will be stored lochtlyeynti

transmit to the web. This solution showed me that the application can somehow simulate a

Areal timeo daily attendance, despite the da

Questionnaires

| explained in the earlier chapter the content ofgirestionnaires, and how they were used

during field study. The questionnaires have purposes and goals, which means there is
usability within these questionnaires. These papers are for enrolment data, biological data and
socioeconomic data about the pupidsd these data are considered to be useful for the

ministry to ensure quality education for the pupils. Because the data provided by these
guestionnaires will be used to monitor the pupils. As the questionnaire informs the pupils
physically or mentally lsallenges, their contact information, what communication equipment

they have access t o, and so oné However, the
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As the content from these questionnaires should be designed for the intended users. This
implies that the questions should be answerable for the pupil and their parents/guardian.
Whereas, the field names likhysicallyandMentally from section 3: Reserved

information should be discussed if these should be answered by their parents or by a health
respasible like doctors. Another discussion will be if an integration between Health
Management Information Systems and Education Management Information System would be
beneficial for this situation. | discussed this with my supervisor and to achieve thrggae

ID for both systems must be created to be able to communicate.

Some questions and examples should be rephrased to a degree that the pupils and their
parents/guardian can understand. For instdredd,5.8: How long did it take you to get to

schod was a concurrent question from the pupils(Kabafita SSE) because converting hours to
minutes shows to be a struggle. The teacher assisted them, but he showed the wrong format.
Even though the paper specifies that minutes is the format. This is becaesgyipoint

from the questionnaires has three boxes, which the teacher interprets to be
Hours/Minutes/Seconds In addition to the example(middle column from the questionnaire)
did not support them either. Whereas the example provjdétat time did you leave home
today? What time did you arrive at school? on time?Hoes not help them to understand

the intended questiofow long did it take you to get to school(minutes)?n overall,

these questionnaires can make the data entry challenging, and corlgexpuesa poor

quality data.
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Figure 9: Questionnaire page 1
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Figure 10: Questionnaire page 2
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