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Abstract—Africa is the fastest  growing mobile phone mar-
ket in the world. The portfolio of available mobile phone ap-
plications that impact the populations of the continent is how-
ever limited in number and scope. Future African graduates 
will be the main vectors for the development of mobile appli-
cations. In this paper we present a model of teaching  mobile 
application development for social changes emphasizing 
software  engineering  practices.  The  innovation is  that 
students develop and deploy applications for people  of 
their local communities. This model has been used suc-
cessfully in Senegal. Applications for craft workers and 
young children  have been  developed.  Findings,  lessons 
learned and guidelines for instructors interested in simi-
lar initiatives are presented. 

I. INTRODUCTION

FRICA is the fastest growing mobile phone market in 
the world. Mobile phones can create lots of opportuni-

ties for the continent – expected, unexpected and far beyond 
imagination.  The literature  showcases many examples led 
by NGOs in geo-politics, education, health care and agricul-
ture [6,7,10,13,12,17]. In the for-profit sector, initiatives in 
banking  and  marketing  implemented  via the  use of SMS 
and short codes are also becoming common practices. But 
for the time being, the impact of mobile phones is still re-
stricted. Access to Internet via mobile phones is not a reality 
due  to  limited  telecommunication  infrastructures,  pricing 
and the use of basic phones. The portfolio of available mo-
bile phone applications  addressing  the real  needs of a di-
verse African  population  is  limited in  number  and  scope. 
Current  initiatives in mobile technology for social changes 
did  not  scale  and  are  hardly sustainable  due to  obstacles 
linked with the issues of the large distribution of mobile ap-
plications  and  the  difficulty to find  skilled  people on the 
ground to take ownership of the effort. It is worth mention-
ing that most of the initiatives focusing on mobile technolo-
gy in Africa – at the educational,  non-profit and for-profit 
levels - are mostly taking place in English-speaking rather 
than French-speaking countries. So a large part of Africa is 
still not affected the way it could and should. 

A

A fundamental question to be asked is: Who will develop 
the mobile phone applications that will have a social impact 
on the populations of Africa? We believe that  current  and 
future African  students will have to play this crucial  role. 
Who else better than them know the reality of the daily lives 
of African people? They will need to be prepared appropri-
ately  as  software  developers,  software  engineers  and  en-
trepreneurs in mobile technology. Local African companies 
specialized in mobile begin to surface and cannot find the 
right workforce coming out of the African universities. The 
gap  between university training  and  industry demands  in 
this  new and  promising area  of Computer  Science can  be 
filled out quickly if addressed timely and appropriately. 

Developing mobile applications is a challenging endeav-
or where technological and software engineering knowledge 
and creativity are crucial. Mobile applications are deployed 
on devices that all come with different specifications (e.g., 
size,  memory,  input  systems,  mobile connectivity options, 
and  APIs).  The difficulties  are  increased considering  that 
fact  that  one  standard  replaces  the  next  in  the  industry. 
These restrictions and constraints require developers to be 
imaginative  and  have  deep  knowledge  in  hardware  and 
telecommunications  on  top  of software  development  pro-
cesses, design,  programming,  user  interaction  design,  and 
quality  assurance.  Java  ME  is  the  leading  programming 
language  for  development  of mobile  phones  with  80% of 
Java-enabled phones. Applications can also be developed in 
Java  FX,  Python,  C,  C++,  Objective  C,  Flash  Lite,  and 
JavaScript, HTML and CSS. Development environments for 
Java ME include the Sun Wireless Took Kit, NetBeans, and 
the EclipeME plugin within Eclipse. User interaction deter-
mines considerably the adoption of rejection of mobile ap-
plications. Based on the difficulties of creating similar and 
engaging user experience on various devices, user interface 
libraries  have been  created.  Frameworks  such  as  LWUIT 
(LightWeight  UI  Toolkit)  (https://lwuit.dev.java.net)  and 
KUIX  (Kalmeo  User  Inter face  eXtensions)  (http://www. 
kalmeo.org/projects/kuix)  augment  the  standard  low-level 
and high-level user interfaces APIs of Java ME. 

In  this paper ,  we describe a model of teaching  mobile 
application  development  for  social  changes  that  is  influ-
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enced   by software  engineering  practices  and  emphasizes 
the creation of an ecosystem including universities, the in-
dustry, organizations and associations. Students learn tech-
nical knowledge in mobile technology while being exposed 
to software engineering  and  entrepreneurial  opp ortunities 
in the mobile service industry. The just-in-time knowledge 
is applied in the design and implementation of an innova-
tive mobile application for a real  client.  The mobile solu-
tions are then deployed to trained users. This model can be 
instantiated  in  various  ways;  it  has  been  implemented  in 
Senegal during a one-week boot camp to address the issues 
elicitated previously and in a six-week immersion course in 
the US to provide American students with an introduction 
to mobile application development in a global context [14]. 
There are currently very few initiatives that focus on expos-
ing  African  students  to  mobile  technologies  and  most  of 
them  are  taking  place  in  English-speaking  countries  [7]. 
This paper focuses on the implementation of our model of 
teaching mobile application development in Senegal, a fran-
cophone country. T he originality of our model is that: 1) it 
takes a  software engineering  perspective,  2)  it  focuses on 
having  students  develop mobile  phone  applications  to  be 
used by local people and making a direct and observable so-
cial impact in their local communities, and 3) it emphasizes 
constant follow-up of the students (even after the end of the 
formal teaching). Three teams of Senegalese students devel-
oped three mobile applications for craft  workers and chil-
dren  attending  kindergarten.  Data  were  gathered  on  the 
overall experience of the students, the clients and the users. 
In particular, working on projects with social impact was a 
key motivation point  for the students during  and after the 
end of the boot camp and generated many new projects stu-
dents are working on during their free time. Clients worked 
very closely with the students and were impressed by their 
work and the potential of the mobile phones to support and 
improve their daily activities. The wiki of the project can be 
found at: http://atlantis.seidenberg.pace.edu/wiki/senegal.

This paper is organized as follows. Section 2 presents the 
model. Section 3 describes the implementation of the model 
in Senegal with a emphasis on the course content used dur-
ing the boot camp, the tooling environment to support the 
software development process, and the mobile applications 
developed by the Senegalese students.  Section 4 describes 
the findings and concludes with lessons learned, recommen-
dations and  guidelines for instructors interested in  similar 
initiatives. It also outlines our next steps in the project. 

II. A MODEL FOR TEACHING MOBILE APPLICATION DEVELOPMENT 
FOR SOCIAL CHANGES

We designed a model for teaching mobile application de-
velopment for social changes that is influenced by software 
engineering  practices  and  emphasizes  the  creation  of an 
ecosystem including  all  the actors of the playing field in-
cluding universities, the industry, organizations and associ-
ations. The model,  as well as some tools to support  it,  is 
summarized in Fig. 1. 

A. Real Development Experience

Students learn technical knowledge in mobile technology 
while being exposed to software engineering practices and 
entrepreneurial opportunities in the mobile service industry. 
The just-in-time knowledge acquired is applied in  the de-
sign  and implementation of an innovative mobile applica-
tion for a real client. Note that  the term “client” is a soft-
ware engineering  term describing the sponsor of the soft-
ware  project.  In  our  model,  real  clients  are  individuals, 
companies, NGOs or associations. They are committed dur-
ing the development  process due to the expected value of 
the software. The users can range from users with no or lit-
tle education (e.g.,  users who cannot  read / write but can 
recognize numbers) to users with higher education degrees. 
The users are the direct beneficiaries of the mobile applica-
tions. They are trained to operate the mobile application ef-
ficiently when  it  will  be deployed.  The  perception  of the 
usefulness of the mobile phone applications and  their  im-
pact on the improvement of the lives of the users are evalu-
ated through interviews and by gathering data directly from 
the mobile applications. Thus, the innovative aspect of the 
model is that it focuses on having students develop mobile 
phone applications to be used by local people and making a 
direct and observable social impact in their local communi-
ties. Students go through the complete software engineering 
process  –  requirements,  design,  implementation,  deploy-
ment  and  maintenance.  Practice  with  a  real  development 
experience is privileged over theory and classroom experi-
ence.  Students also improve their softer skills (e.g., leader-
ship,  negotiation and communication) through interactions 
with clients and regular presentations of their work. 

B. Software Engineering Process

Agile methodologies [11] seem to be particularly adapted 
to mobile application development and are so the preferred 
development  methodologies  of  the  model  [1,2].  They 
showed that a close client / developer interaction is crucial 
for success in software development, a practice promoted in 
mobile development considering  the importance of engag-
ing mobile user experiences [4,9]. Agile methodologies are 
adaptive rather than predictive. They focus on people rather 
than process, and working software developed in short time 
iterations rather than documentation. All of these principles 
relate to mobile application development because mobile ap 
plications are in general simple and activity-centered appli-
cations  dedicated  to  accomplish  a  limited  number  of ac-
tions. 

C. Ecosystem to Support the Deployment of the Mobile  
Solutions and Entrepreneurship

To ensure commercial quality for the developed applica-
tions,  students  iteratively  improve  their  prototypes  with 
feedback from the clients but also from mentors (e.g., more 
advanced  students  and  practitioners). Students  are  guided 
after  the deployment  phase by mentors  to transfer  the ac-
quired skills to the creation of start-ups or ensure the scala-
bility and sustainability of the impact. 

Entrepreneurs,  managers  and  engineers  of the industry, 
organizations and associations are directly involved in  the 
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model.  They act  as  mentors  and  by providing  insights  to 
students about their  experience in the IT and mobile tech-
nology fields. They also permit to inform for changes in the 
curriculum to better fit the current needs of the mobile mar-
ket, and in offering internships and jobs to future graduates. 
Additionally, to get a global exposure to entrepreneurship, 
students  watch  videos featuring  entrepreneurs  of different 
countries.

D. Instantiation of the Model

The model can be instantiated in various ways by chang-
ing the organization of the course (e.g. boot camp, immer-
sion courses, and learning communities), the content of the 
course (e.g.,  courses based on Java ME or Flash Lite), the 
software projects, the categories of real clients, and the soft-
ware engineering process, to cite some examples. The im-
plementation of the model in Senegal  is described in  Sec-
tion III.

III. IMPLEMENTATION OF THE MODEL IN SENEGAL

The University of Thiès in Senegal  and Pace University 
and Stony Brook University in the US partnered to imple-
ment the model described in section II in Senegal in a one-
week boot camp that took place in January 2009. Senegalese 
students  developed  mobile  applications  for  craft  workers 
and young children. In parallel, they were educated on the 
potential  and procedures for creating start-ups to commer-
cialize their mobile solutions. Even if the core of the teach-
ing component of the model is a boot camp, students were 
prepared before participating to the boot camp and guided 
after  the  boot camp.  This  paper  only focuses on the  boot 
camp part and brushes the future work linked with the de-
ployment of the applications and start-up creations. 

A. Organization of the Boot Camp

The  participants  in  the  boot camp  were  undergraduate 
students in Computer Science completing their second year 
of university.  They had  b asic knowledge in  Java and  no 
background in  software engineering.  Twelve students (out 
of sixty) were selected to participate in the boot camp after 
completing  a  series  of challenges  organized  on-line.  The 
challenges  exposed the  students  to technologies  for  engi-
neering  software  and  Web sites  (e.g.,  HTML and  Java), 
communication  (e.g.,  emails,  chats  and  virtual  worlds), 
project  management  (e.g.,  wikis),  social  networking  (e.g., 
Facebook)  and  entrepreneurship  (e.g.,  gathering  require-
ments from and training women owning business in Sene-
gal). The challenges supported the creation of a community 
to support the international collaboration. They also permit-
ted students to get some knowledge necessary for the boot 
camp and afterward for sustainability. Only a small number 
of students were chosen to permit a close foll ow-up of their 
work. The selec tion process is described in details in [15]. 
Selected  students  fulfilled  a  set  of  tasks  before  the  boot 
camp  including  revisions  of Java  programming,  software 
installation,  assignments  of the projects,  clients  and  men-
tors, update of a team wiki created in one of the challenges 
and readings. 

The one-week boot camp was organized around teaching 
modules on software engineering processes, mobile applica-
tion  development,  and  entrepreneurship.  Three  days were 
dedicated to teaching.  One day consisted of meeting  with 
the  clients.  Two more days were used to build the mobile 
application for the clients and the last day was devoted to 
presentations  in  front  of an  independent  committee  com 
posed of instructors  of universities  external  to the project 
and  professional  of the  mobile  technology industry .  The 
students organized in three teams that were put in friendly 

Fig 1. Model of Teaching Mobile Application Development with Social Changes

T e a c h i n g  M o b i l e  
A p p l i c a t i o n  

D e v e l o p m e n t  f o r  
S o c i a l  C h a n g e s

E c o s y s t e m

“ S o f t”
S k i l l s

S o f t w a r e  
E n g i n e e r i n g

M e n t o r s  /  Q u a l i t y  
A s s u r a n c e

M o b i l eE n t r e p r e n e u
r s h i p

S u s t a i n a b i l i t y

R e p l i c a b i l i t y

I n s t a l l a t i o n

A s s o c i a t i o n s

C o m p a n i e s

N G O sU n i v e r s i t i e s

S t u d e n t s  /
P r o f e s s o r s

S o c i a l  
E n t r e p r e n e u r s h i p

T r a i n i n g  o f  
R e a l  C l i e n t s

S c a l a b i l i t y

T e a c h i n g  /  
L e a r n i n g

R e a l  P r o j e c t s
R e a l  C l i e n t s

D e p l o y m e n t  o f  
R e a l  S o l u t i o n s

E n t r e p r e n e u r s h i p

F o r- p r o f i t  
E n t r e p r e n e u r s h i p

E v a l u a t i o nM e n t o r s D a t a  
G a t h e r i n g

S p e a k e r s



386 PROCEEDINGS OF THE IMCSIT. VOLUME 4, 2009

competition to motivate them and impact the quality of their 
work. The best team was awarded a prize by the committee. 

B. Teaching Modules

Mobile Application Development.  The module on mobile 
application development introduced students to the basics of 
mobile phone application development with Java ME. The 
topics covered in the course included a presentation of the 
mobile landscape (e.g.,  devices, operating systems and de-
velopment  environments)  and  a survey of existing  mobile 
applications  for social  impact.  The Java ME topics intro-
duced in the course were the Java ME architecture (KVM, 
CLDC, MIDP, optional packages), high-level interface de-
sign  (lists,  forms)  with  some  best  practices  in  usability 
[4,8,9], and text messaging to send SMS messages in appli-
cations. Record stores used to save data on phones were in-
troduced after the boot camp to permit students to develop 
their  applications  completely.  The  initial  set  of Java ME 
topics was enough for students to build appropriate proto-
types for the clients. 
Software  Engineering  Process.  Students  developed  their 
mobile  applications  following  some  of  the  practices  of 
Scrum.  Scrum  is  an  iterative and  incremental  framework 
and  one  of  the  growing  agile  methodologies.  Interested 
readers should refer to [5,16] for an introduction to Scrum. 
The emphasized  practices of Scrum were introduced in  a 
short  module and then applied directly on project.  One of 
the instructors (who is also a certified Scrum Master) acted 
as the Product Owner – the owner of the requirements - and 
as a Scrum Master – the gatekeeper of the process. Sprints 
lasted a day (around 8 hours). The project was composed of 
two Sprints (one each day). Software were presented at the 
end of each day. The Product Backlog and the Sprint Back-
logs (the requirements)  of each team were kept in  shared 
Google Docs for constant  accessibility and  updates by the 
team. 
Entrepreneurship.  The  entrepreneurship  component  fo-
cused on the  description  of the  IT  industry of Senegal,  a 
survey of the global mobile industry, the involvement of ex-
ternal  speakers  who  were  entrepreneurs  or  teaching  en-
trepreneurship  in  Senegal,  and  the  watching  videos (e.g., 
business pitches). The founder of a local company special-
ized in mobile solutions and services for social changes pre-
sented his career path, his business model and the range of 
the solutions and services his company is offering in water, 
agriculture and the fishery sector. S tudents got a first-hand 
view of the  potential  of mobile  application  development. 
This  collaboration  resulted  in  the  offering  of two intern-
ships in the local company. 
Softer Skills. Technical skills are crucial for Computer Sci-
ence graduates  but the industry is interested in  recruiting 
students with both high technical and softer skills. Interac-
tions with clients on projects permitted students to develop 
negotiation and communication  skills.  Working in  a part-
nership involving institutions of an English-speaking coun-
try was very enriching for Senegalese students who were di-
rectly exposed to the English language and could improve 
their language skills, an expertise currently in high demand 
in  the  country.  Additionally,  Computer  Science  students 

must be comfortable in reading English as most of technical 
information is in English. 
Mentoring. Students in the US with knowledge in mobile 
application development served as mentors to the students 
in Senegal to ensure quality of the developed software. They 
also exchanged ideas and experiences; it triggered socializa-
tion, open discussions on education in the two countries and 
informal  bi-directional  transmission of knowledge. On the 
other hand, the involvement of practitioners and an external 
committee  to  judge  students'  work  permitted  students  to 
have professional feedback. The mentoring part of the mod-
el t o transfer the acquired skills to the creation of start-ups 
is not described in this paper; this phase is still in progress. 

C. Tooling

Each team used the same standardized set of tools to sup-
port the software development process, the development of 
the  mobile  applications,  communications,  mentoring  and 
project management.  We choose a simple tooling environ-
ment composed of tools students were already familiar with, 
could  learn  quickly or  could  use in  other  context  during 
their studies and afterward. 
Communication.  During the preparation phase of the boot 
camp and after the end of the boot camp, communications 
between  the  US  and  Senegal  took  place  using  Google 
groups,  Yahoo IM and  bulk SMS via the Clickatell  SMS 
gateway (http://www.clickatell.com). Communications with 
the clients took place face-to-face and via phone. 
Development.  The  requirements  described as  user  stories 
were maintained in shared Google Docs for constant acces-
sibility and  updates.  Design  options  were produced using 
screen mock-ups on paper or in Word. The mobile applica-
tions  were  developed  in  Java  ME  using  the  EclipseME 
plug-in (http://eclipseme.org) for mobile application devel-
opment.  The  Sun  Wireless  Toolkit 
(http://java.sun.com/products/sjwtoolkit) was used for test-
ing the SMS features of the applications. Applications were 
tested  by  the  students,  the  mentors,  during  extensive 
demonstrations, and by the users. 
Project  Management.  The  teams  maintained  wikis  at 
http://wikipaces.com with all the software artifacts they pro-
duced during the project (e.g., requirements, designs, code, 
screen shots and demonstration videos of the mobile appli-
cations).  Teams posted daily reflections  on the wikis log-
ging  their  progresses,  learning  and  impressions.  Google 
Calendars were used for milestones during the development 
and the deployment.  Students created screen capture videos 
of  their  software  in  use  with  Camstudio  (http://camstu-
dio.org). 

D. Real Clients and Real Projects

Real Clients.  The formal economy of Senegal does not of-
fer  enough  employment  opportunities.  Senegalese  have 
turned  to the informal  sector  to survive,  i.e.,  unregistered 
and untaxed jobs. The informal sector employs 90% of the 
workers of Senegal  [3]. Jobs of the informal  section com-
prises  jobs  in  fishery,  tailoring,  dressmaking,  carpentry 
etc... It was obvious for us to make contact with real clients 
for real projects in the informal sector. 

Our first set of client was composed of traditional Sene-
galese craft workers of the Artisan Village of Saint Louis  ( 

http://wikipaces.com/
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http://www.onesiteproject.com/villagesaintlouis ) with  spe-
cialization in tailoring,  dressmaking and dyeing. The craft 
workers  were women who stopped school early.  The  year 
before we met them they attended a training on accounting 
and the use of Microsoft products such as Excel and Word. 
They also learned how to surf the Web. Our second set of 
clients  was  the  Association  for  the  Development  of Dia-
maguene ( http://www.onesiteproject.com/add ) , an associ-
ation in Saint  Louis that  was interested in mobile applica-
tions for the children of their kindergarten. The young chil-
dren were four to six years old. 

Students met the clients during a complete day to know 
them better,  understand their  job, daily lives, and difficul-
ties. To make craft workers better understand what mobile 
applications are and what types of mobile applications will 
be built for them, they were presented with existing mobile 
applications in accounting previously built  by the students 
of one of the US institutions. This gave them more concrete 
ideas of what they could get and be more actively involved.
Mobile Applications.  Three applications (prototypes) were 
developed by the students during the boot camp. These pro-
totypes were improved during  the following months  to be 
eventually deployed in  Senegal.  At the time this  paper  is 
written we are in the middle of the deployment phase. The 
applications were suggested by one of the instructors who 
played the role of the product owner and provided the stu-
dents with the general  ideas of the applications and some 
initial  set  of  user  stories  representing  requirements.  Stu-
dents gathered the final set of requirements by interviewing 
the clients in collaboration with the product owner. 
Accounting  Applications  for  Craft  workers. X-revolu-
tionary Manager  and  Kom Kom were designed to respec-
tively manage the expenses and sales of craft workers sell-
ing  textile related items.  These applications  permitted the 
craft workers to be more aware of their accounting figures 
and distinguish between personal and professional expens-
es.  The  types  of expenses  and  sales  are  detailed  by cate-
gories.  The  user  stories  of the  applications  are  described 
succinctly in Tables 1 and 2 and screen shots are provided 
in Figs. 2 and 3. 

TABLE I 
USER STORIES FOR KOM KOM

US1 - Determine the categories of the objects being sold.
US2 - Gather images of the objects being sold.
US3 - Input sales.
US4 - Display the total of the sales.
US5 - Display the sales by categories.
US6 - Display the total of the current client.
US7 - Display the number of clients.
US8 - Save the sales.
US9 - Send the invoice of the current client by SMS.
US10 - Consider a new client.
US11 - Initialize the application. 

Educational Game for Young Children.  WAÑÑIGAME 
is a mobile application that  allows parents and teachers to 
supervise the learning of numbers by children. Children are 
presented with numbers between 1 and 9 to recognize and 
bars to count. The set of user stories for WAÑÑIGAME is 
described succinctly in Table 3 and screen shots are avail-
able in Figure 4. 

IV. FINDINGS, LESSONS LEARNED AND FUTURE WORK

Working on projects with social impact was a key moti-
vation point for the students during and after the end of the 
boot  camp.  It  generated  many  new projects  students  are 
working on during their free time. In general, these projects 
target  women from the craft  and  fishery sectors.  Students 
also  work  on  developing  mobile  applications  to  improve 

Fig 2. Screenshot of Kom Kom – Main Screen and Possible Sales 
(The user interface is in French.)

TABLE II
USER STORIES FOR X-REVOLUTIONARY MANAGER

US1 - Determine the categories and subcategories of ex-
penses.
US2 - Gather images for the categories and subcategories 
of expenses. 
US3 - Input expenses.
US4 - Display the total of expenses.
US5 - Display the expenses by categories.
US6 - Save the expenses.
US7 - Send the business related expenses to a partner  by 
SMS.
US8 - Initialize the application. 

 

Fig 3. Screenshot of X-revolutionary Manager – Main Screen and the 
Categories of Expenses (The user interface is in French.) 

http://www.onesiteproject.com/add
http://www.onesiteproject.com/add
http://www.onesiteproject.com/villagesaintlouis
http://www.onesiteproject.com/villagesaintlouis
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their  life on campus. The craft  worker  clients were exited 
and impressed by the work of the students. As users, they 

 

Fig 4. Screen shot of WAÑÑIGAME – Main Screen and Level 1 (The 
user interface is in French.)

saw the potential  of the mobile phones to support and im-
prove  their  daily  activities.  The  mobile  applications  for 
young children were also very well perceived by the client 
association.  Right  after  the  boot camp in  February 2009, 
students of the University of Thiès decided to disseminate 
their  application  in  one of the  schools  at  Touba Peycouk 
near their university to seek more feedback. The experiment 
was realized in a controlled environment where fifteen six-
year old pupils used phones and paper.  The perception of 
the pupils was gathered and compared in the two settings. 
Pupils were exited to use mobile phones in group settings to 
test their knowledge and proposed diverse improvements for 
WAÑÑIGAME  including  the  integration  of  exercises  on 
addition using pictures. They also suggested mobile applica-
tions for learning and reading French.

We summarize in Table 4 some initial  set of guidelines 
for  instructors  interested  in  replicating  and  adapting  our 
work based on our lessons learned.  The guidelines include 
how to plan, facilitate and reflect on these types of projects. 

Planning is a crucial phase to implement our model and no 
details  must  be discarded.  Difficulties in  planning  are  in-
creased due to the remoteness of the different actors of the 
partnership.  During  the course of the project, timely deci-
sion  making  is  very  important  to  keep  the  pace  of  the 
project. Please note that the deployment and the phase after 
the deployment are not the focus of this paper and not men-
tioned in the table. 

We  are  currently  in  the  deployment  phase. 
WAÑÑIGAME  has  been  used  in  diverse  experiments  in 
schools in Senegal and adapted to the learning of letters. X-
revolutionary Manager and Kom Kom were combined in a 
single application called Kom Kom that manages the sales 
and the expenses of craft workers. Kom Kom was custom-
ized for female hair dressers and craft workers of the sculp 

TABLE III
USER STORIES FOR WAÑÑIGAME

US1 - Gather images for the game.
US2 - Display the 2 levels of the game.
US3 - Design of the level 1 of the game. The child must be 
able to enter the number between 1 and 9 appearing on an 
image  on  the  screen  and  get  instant  feedback  on  to 
whether it is the correct number or not.
US4 - Design of the level 2 of the game. The child must be 
able to enter the number of bars appearing on an image on 
the screen and get instant feedback on to whether it is the 
correct number or not.
US5 - Display the scores by levels.
US6 - Save the scores.
US7 - Send an SMS of the summary of the scores to a par-
ticular mobile phone number (e.g., parents and teachers).
US8 - Initialize the game. 
US9 - Display an help for the game.

TABLE 4.
GUIDELINES FOR INSTRUCTORS

Planning - Define a scenario for the implementation 
of the model.
- Create and nurture an ecosystem involving 
universities,  clients,  NGOs,  associations 
and companies.
- Form teams of students and get their con-
tact information.
- Meet with real clients.
- Get general ideas for real projects.
- Select mentors.
-  Match  teams  with  projects  /  clients  and 
mentors.
-  Select  a  tooling  environment  to  support 
development,  communications,  project 
management and mentoring.
-  Identify  the  constraints  and  assess  the 
risks related to the implementation of such 
model. 
- Set-up data collection instruments for the 
model.
- Prepare course material and tutorials.

Facilitating - Dispense courses.
- Coach students.
-  Track  communications  and  students' 
progress.
-  Facilitate  the  implementation  of  a  soft-
ware development process.
- Remind students of deadlines and work to 
be completed.
- Encourage interactions with mentors.
- Invite an external committee to give feed-
back.

Reflecting - Organize  final  presentations  of the work 
of the students  in  front  of an  independent 
committee in  order  for them to get  expert 
feedback.
-  Formally  thank  the  different  actors  in-
volved (e.g.,  distribute certificates and  ap-
preciation gifts).
- Summarize what went well and what did-
n’t  and determine how to refine the model 
for the next implementation.
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ture, leather, textile and traditional Senegalese weaving sec-
tors. More functionalities have been added such as the de-
tails of all sales and expenses. The beneficiaries of the ap-
plications  (six  craft  workers)  were  provided  with  phones 
with the applications and trained in a formal classroom set-
ting and using simulations. Their use of the applications is 
monitored through regular visits and daily SMS sent direct-
ly from the applications to the students' developers with the 
details of the sales and expenses encoded to fit 160 charac-
ters. After gathering feedback from the initial beneficiaries 
of the applications, we plan to extend the number of benefi-
ciaries in the sectors mentioned and in other sectors as the 
Kom Kom application was designed to be quickly custom-
ized. 
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