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Abstract Mobile applications and gamification approaches
have the potential to provide a better learning experience to
children. However, these practices are rarely applied in the
developing world. This paper presents a case study of a
tablet-based application designed for primary school students
in rural Sri Lanka for learning mathematics. In contrast to the
previous studies done in developing countries, we carried out
an in situ field study over 2 weeks with grade three students
(8-year-olds) in two different under-resourced government
schools. A comparison study was performed between students
who learned through the traditional teaching methods and the
ones who learned through the gamified tablet application.
Using the post-colonial computing perspective, we report
how some of the assumptions commonly applied in the devel-
oped countries do not work in a developing country such as
Sri Lanka and how the introduction of gamified tablet appli-
cations afforded an environment that defied certain cultural
norms making students feel comfortable around the teacher.
We also observed the traditional teacher-centric learning
transforming into a balanced mix of student-centric learning
where students took ownership of their learning.

Keywords Human computer interaction . Gamification .

ICT4D . Collaboration learning . Interaction design for
children

1 Introduction

One of the major issues the Sri Lankan education sector faces
is the high failure rate of students in subjects such as mathe-
matics. For instance, approximately 90% of the students who
sit for grade 5 scholarship examination fail and in grade 11 this
number is close to 45% [22]. Studies have shown that a lack of
sound primary education can directly affect students’ educa-
tional achievements in higher studies [2]. Additionally, the
learning environment and learning experience can have a di-
rect impact on the educational achievement of a student [59],
especially with younger learners [69]. In Sri Lanka, the learn-
ing and teaching environment is mostly teacher-centric, but
efforts are being made to make it more student-centric [20]. In
primary education, students learn a fair amount of things in-
formally. Teachers use tools and activities to link formal edu-
cation and informal education to support effective learning.
The use of Information Communication Technology (ICT)
and collaboration with peers (group work) are examples of
such tools and activities. Research suggests that a group of
individuals can solve a diverse set of problems effectively than
when they work independently [60]. Hence, collaborative
learning can be used as a pedagogical means to provide a
better learning experience while ICT enhance that experience.

Projects such as One Laptop Per Child (OLPC) [53] and
hole-in-the-wall [51] have attempted to integrate technology
into rural regions in the developing countries with both posi-
tive and negative outcomes. Ames [4] describes this type of
technologies as charismatic technologies. Even though the use
of tablet technologies for education has already begun in the
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developed countries, questions of how to design applications
that cater to the requirements of children and teachers in the
developing countries are still under-explored [47]. Researchers
often assume the availability of stable and reliable power sup-
plies, affordable and ubiquitous cell coverage, and internet facil-
ities when designing for the developing countries [3]. However,
in many of the developing countries, none of these assumptions
are guaranteed. Irani et al. [34] referred to these differences and
the challenges faced in the developing world when designing,
under the umbrella of Bpost-colonial computing.^

In this paper, we present a case studywhich explores the use
of a gamified tablet application for promoting collaborative
learning at two under-resourced primary schools of Sri
Lanka. This setting represents a substantially different learning
and teaching environment to the ones generally depicted in the
developed countries [39, 46]. We present the findings from an
in situ study with 130 grade three students (8-year-olds) who
used our gamified mobile application over 2 weeks using 40
tablet computers. This was a Sri Lankan government spon-
sored study which was carried out in partnership with a Sri
Lankan university. Approximately 70% of the participating
students were under-privileged and came from neighbouring
orphanages. All the students had very limited exposure to in-
formation technology and smart mobile devices. A comparison
study was carried out between two student groups: one group
was taught using the traditional teachingmethods and the other
using the gamified mobile application.

Using the post-colonial perspective [26], this paper reports
on how these under-privileged students used the gamified mo-
bile applications on tablet computers in a classroom setting and
how the social and cultural changes were brought forward by
the introduction of a new technology. Rather than focusing on
the pedagogical side of education, our work focuses on under-
standing the learning experiences of students facilitated by the
new technology. We found that the traditional authoritative fig-
ure of teachers transformed into a friendly facilitator, where
students becomemore comfortable around them. The classroom
setting shifted into a collaborative, flexible learning environ-
ment. From this paper, we make a case for using mobile appli-
cations in the Sri Lankan education setting and critique certain
assumptions about gamification mechanisms that are built on
the developed world perspective. Overall, this paper makes a
contribution to the human-computer interaction (HCI) field by
designing, implementing, and evaluating a gamified learning
experience in primary education in a developing country setting.

2 Related work

2.1 Mobile HCI and children

Technology-mediated interactions play an important role in
the development of affinity spaces and communities for

collaborative learning [10]. Recent studies have started to ex-
plore the impact of mobile devices in education [31]. It has
been identified that with touch gestures, children are facing
many challenges such as acquiring onscreen targets [5]. They
also encounter problems with handling devices since they
have smaller fingers, weaker arms, and less fine motor skills
[14]. Therefore, the findings of studies which target adult au-
dience [72] cannot be generalized for younger users. Even
though the subject of mobile devices and its usage in educa-
tion have been identified, there are very few studies which
were carried out on designing for learning on multi-touch
devices for young learners. Studies have been carried out to
understand the impact of mobile devices on differently abled
children. MyCalendar [1] is one such application which in-
volved 11 children with autism spectrum disorder over
6 months. The researchers found that the children have be-
come more engaged and interested when they were using the
application. On their study, Lisa et al. [5] present a set of
design recommendations for touch and gesture interactions
for children such as techniques on ignoring holdover touches,
activating intendedwidgets, and various interface design tech-
niques. While this study provides a good set of recommenda-
tions, it has been done with children from ages 6 to 17. The
study concludes by saying that the recommendations they
have given did not apply for younger children. Additionally,
they have done this study only with smartphones with small
screens. They have not focused on the devices with larger
screens such as tablets. A recent study done in the UK [47]
has looked at the role of iPad, within learning activities across
a school year. The study reports that the iPads can have a
positive impact on student learning and it allows them to be-
come more independent. Although there are various studies
showcasing the positive impact of introducing mobile devices
such as tablet computers to classes [30, 48, 54], there are other
studies which report negative influences [19] reporting that it
distracts children. In contrast, from a comparative analysis
done by Stren [64] between students who learned with tablet
devices and the ones who learned with paper, reports that
while students showed a significant preference to use tablets,
the medium of which content was delivered made little effect
on engagement or retention. However, properly designed ap-
plications can lead to improvements in retention and learning.
Ames [4] defined this holding power of devices as charisma
and reports that this type of technology adaptations sometimes
depicts the outcomes straightforward instead of a difficult pro-
cess infused with choices and politics.

Studies show that children find it challenging to interact
with computers using input devices [25]. Children face diffi-
culties with interactions such as marquee selection, double
click, and drag and drop when using computer mouse [65].
Bederson et al. [9] suggest that interface designers should not
rely on the child’s ability to distinguish left from their right
since children cannot reliably identify those. The use of text is
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another concern when designing for children. Furthermore,
many user interfaces are also based on the office metaphors.
For instance, to open something, it is often depicted using the
Bopen file folder^ and to save something the Bfloppy disk^
icon is used. However, children are not familiar with these
metaphors and related icons which in turn leads to confusion.
Therefore, it can be concluded that when designing for chil-
dren, we should avoid using the conventional office-related
metaphors as much as possible.

There is a separate branch of research which argues that
when technology is implemented for children, it is critical to
involve them in all aspects of design [26]. It has been identi-
fied that the children aged between 7 and 10 are the best
candidates for this type of studies due to the lack of precon-
ception about the design space [57]. Over the years, various
studies have been conducted which discuss the ways children
can be involved in the design. Druin [26] reports that children
should be involved as design partners where the adults and
children are treated as equals. Read et al. [57] suggest different
levels of involvement, namely informant, balanced, and facil-
itated. In addition, many methods such as cooperative inquiry
[26], bonded design [43], and KidStory [68] have been intro-
duced to design with children and several techniques such as
bags of stuff [78], storyboarding [71], and layered elaboration
[73] have been introduced to get them engaged.

2.2 ICT4D

One similarity between all these studies is that a majority of
these are from the developed country settings. Although there
have been many attempts to integrate technology in the devel-
oping regions, especially in low-resource environments, rang-
ing from the health sector to agriculture [41, 49, 77], we could
find only a few studies done in the developing regions in the
context of younger learners. The work done within the HCI
community onmobility and ubiquitous technologies are struc-
tured around assumptions [3]. These assumptions are mostly
based on practices and facilities available in the developed
world. The assumptions made on infrastructure availability
are one such assumption which is proven invalid in most
post-colonial environments [3]. Suchman [66] has also report-
ed the differences in practices and the importance of not rely-
ing on the assumptions made at the Bhyper-developed world^
when designing for post-colonial or marginalized populations.
Kam et al. [37] have carried out a study on designing digital
games in a rural Indian village with students from three
schools. They have given students to play a game for 1.5 h.
These games were traditional village games. They state that it
is easier for rural children to relate to technologically en-
hanced education systems if it has the same game mechanics
as a traditional game. The focus of the study was on designing
for keypad mobile phones. Another study [42] has attempted
to integrate mobile phones in an Indian village and has

focused on exploring how unsupervised mobile learning is
done in rural India. They report how village children used
mobile phones in their day-to-day lives along with their im-
provements in English as a second language. This study was
done using basic mobile phones and not in a classroom envi-
ronment. Larson et al. [44] have conducted an experiment
with 63 students in India on improving English literacy. This
is a mobile game, based on the popular sport cricket, targeting
to improve pronunciation skills of rural Indian children.
Nevertheless, this was done using low end basic mobile
phones. OLPC is a concept that was introduced to promote
technology use in primary education in developing countries.
This initiative has shown both positive and negative impacts
in different contexts. For instance, a study was done in
Ethiopia [67] which focused on child literacy have shown
positive results, while in the US [74], it was identified a failure
due to various factors. The OLPC Sri Lanka initiative reports
that Bonly giving XO machines did not make a big change
among these young learners in general^ [32]. They claim that
the background has to be set including conducting teacher
training and setting a sound pedagogy. Ames [4] argues that
the positive results and claims made by OLPC studies in the
developing world are mainly due to the charismatic nature of
the device.

2.3 Games for education and gamification

Several studies have been carried out in developed countries
which suggest that technology and games help students
achieve better educational goals [8]. These studies have used
different devices ranging from desktop computers to multi-
touch setups [62]. The researchers argue that the games that
consist of both fun and motivational features can be used as a
means to improve and strengthen the quality of education.
Serious games, edutainment systems, and simulations are
terms that are closely related when games for education is
concerned. Charsky [16] suggests that the terms, games, and
simulations are mostly similar with one significant difference,
which is Bfantasy.^ In most cases, the simulations are based on
real-life scenarios. The term edutainment is formed by com-
bining the words Beducation^ and Bentertainment^ together.
By definition, an edutainment system is something that pro-
vides education along with entertainment [16]. Therefore, this
term can be applied to not only games but also movies, doc-
umentaries, etc. The term serious game has been defined in
many ways. Breuer and Bente [12] define it as Ba game in
which education (in its various forms) is the primary goal,
rather than entertainment.^ However, the definition of Zyda
[79] helps to bridge the gap between simulations and serious
games. He defines it as Ba mental contest, played with a com-
puter in accordance with specific rules that uses entertainment
to further government or corporate training, education, health,
public policy, and strategic communication objectives.^ With
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both of these definitions, we can conclude that a serious game
is a digital game having a Bserious purpose^ other than pure
entertainment. Unlike the video games, which are purely
based on entertainment, serious games use pedagogy to incor-
porate learning experience while keeping the entertainment
intact.

There is an abundance of research work that describes suc-
cess stories of the application of games in education. Three
separate reviews have analysed the empirical studies that are
done on the effectiveness of games in learning. Hays [29]
reviewed 48 studies published between 1982 and 2005. In
his conclusions, he mentions that the empirical research on
the effectiveness is fragmented and is filled with methodolog-
ical flaws. However, he concludes that some games can pro-
vide effective learning for a variety of learners. In their study,
Tomic and Divjak [70] reviewed 32 papers published from
1995 to 2010. They found mixed results where 21 out of 32
studies showing positive results on the effectiveness of games
in learning. They conclude by mentioning that the computer
games have to be pedagogically designed in order to have a
positive impact. However, only 16 out of the 32 studies were
done with primary students. A recent study [7] looks at 40
papers published from 2002 to 2012. Twenty-one (21) of the
40 studies were done with elementary kids. Even this review
generated mixed results. They conclude that there is a lack of
longitudinal empirical studies of the actual use of games for
learning and the positive results received in many cases might
have been due to the novelty factor.

Researchers use the terms Bgamification^ and Bgame-based
learning^ (GBL) interchangeably. Therefore, it is important to
distinguish between the two terms. Since the concept of
gamification is relatively new, there is a wide range of defini-
tions for gamification. Nevertheless, a widely accepted defi-
nition is Bthe use of game design elements in non-game
contexts^ [23]. Gamification can be utilized to motivate users
to carry out tasks. Applications such as Foursquare reward
users for checking into their current location. When a user
check-in, the application gives out points which help the user
to become the Bmayor^ of that location. In the context of
education, it can be can be used to transform the learning
process into a game. It takes game mechanics and gameplay
elements such as badges, points, leaderboards, progress bars,
and levels and applies them to existing learning programs. In
contrast, GBL refers to the use of a game as part of the learn-
ing process [40]. It selects a game and uses it to learn. For
example, SimSE is a game used by the University of
California to teach software engineering concepts. However,
researchers agree that the goal of both gamification and GBL
remain the same. In his book, Kapp [38] states that BWhen
you get right down to it, the goals of both are relatively the
same. Serious games and gamification are both trying to solve
a problem, motivate, and promote learning using game-based
thinking and techniques.^

Since its introduction, gamification has been used in many
educational studies in various forms. Diverse motivation the-
ories have been used to explore how gamification triggers
positive engagement [38]. Brewer et al. [13] have carried out
a study with children from ages 5 to 7 in a laboratory setting
from the USA. They have reported that the completion rate of
the study task increased from 73 to 97% with the introduction
of gamified elements. However, one limitation of this study is
that it has been carried out in a laboratory setting. The impact
of these gamified activities was not tested in the natural set-
ting. Another study [52] discusses a research study done in
Greece, targeting primary and secondary students. This study
aimed at motivating and promoting early literacy and extra-
curricular reading of students using 3D immersive technolo-
gies. They have found the introduction of gamified 3D
immersive learning environments significantly increasing stu-
dents’ motivation and engagement. However, Domínguez
et al. [24] claim that using gamification in education can pro-
duce negative outcomes as well. They report that while the
students who completed the gamified experience got better
scores in practical assignments, they performed poorly on
written assignments. Another finding is that even though the
initial motivation is high, the students who completed the
gamified experience participated less in class activities.
Caponetto et al. [15] have reviewed 119 papers between
2000 and 2014 published on gamifying the education field.
However, all most all those studies (> 97%) had been con-
ducted in developed countries. According to the same re-
searchers, only 3% of the total studies are with primary stu-
dents where 43% is with universities and 48% with other
training activities. Only 6% of those studies were done in
secondary schools. Another similar study [21] reports that
only two studies out of 357 were carried out with primary
students. This shows that while there are many studies done
on GBL, there is a significant lack of research done on
gamification in school education sector.

2.4 Need to go in situ

While there are multiple studies done in the developed world
on the use of technology in education, there are very limited
studies on designing technologically enhanced learning in the
developing countries. This might be due to various socioeco-
nomic reasons and the significant digital divide between the
two regions. For instance, while more than 70% UK schools
use tablet devices and 10% of them initiated one-tablet-per-
pupil policy [17], it is prohibited to bring a mobile device to
the schools in Sri Lanka [6]. Additionally, only 22.4% house-
holds in Sri Lanka own a desktop or a laptop. In rural estates,
this statistic drops to 4.6%. Only 10.3% of the households of
Sri Lanka have internet connection [63]. Only 8.9% of prima-
ry school students are computer literate while only 3.2% of the
children in Sri Lanka (age 5 to 14) use the internet. Therefore,
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it is safe to argue that the results received from a developed
country might be different from the ones taken from a devel-
oping country such as Sri Lanka. Furthermore, most studies
have been carried out in a controlled environment or targeting
informal education outside the school. Research stresses the
need for conducting studies exploring the impact of these type
of devices in the education sector in situ [50], which is a
challenge well recognized by the HCI researchers [28].

Table 1 shows a summary of some pertinent HCI studies in
this area. We will use the work referred in the table to build a
discussion which illuminates the novelty of our study. Ours
will be the first in situ study on designing gamified mobile
applications aiming to investigate how technologically en-
hanced gamified mobile educational applications support
learning and enhance the learning experience in primary
school classroom of a South Asian developing country.

3 The gamified mobile application

The gamified educational mobile application was developed
according to the grade three primary mathematics syllabus in
one of Sri Lankan native languages (Fig. 1). We conducted an
informal observation to understand how the teaching unfolded
in school’s natural setting. Afterwards, we have decided to
integrate gamified elements such as progression, narrative,
rewards, and feedbacks to the current teaching and learning
practices instead of using an existing learning game for teach-
ing. The intention was to use this application to get the chil-
dren engaged in the regular learning activities, without
distracting them with complex game features. In that sense,

this application falls into the category of a gamified applica-
tion rather than an educational game.

The syllabus is currently divided into four main modules.

1. Number sense and operations
2. Algebra—learning to recognize patterns and sets.
3. Geometry and spatial sense—knowledge of basic shapes
4. Measurements—length, weight, time capacity, tempera-

ture, and currency

Conforming to this modular division, the gamified applica-
tion was developed in four modules. The Bshopper^ (Fig. 1b),
comes under Bmeasurements^ ➔ Bcurrency^ stage. Since the
participants are small children, a lot of child-related metaphors
were used when developing the application. Cartoon charac-
ters, animated animals, toffees, and coins were heavily used.
The application was named BSellam Gannan^ which trans-
lates to Bplayful math.^

3.1 Gamified features

Werbach [75] propose a framework for using gamification and
gamified elements (the pyramid of elements) as a pyramid
structure. It divides all the elements into three categories: dy-
namics, mechanics, and components. He also emphasizes on
the importance of aesthetics (sound, visual elements, etc.) for
the gamified activities. According to Werbach, the elements
which come under Bdynamics^ are the high-level conceptual
elements that make the gamified experience feel more cohe-
sive. The Bmechanics^ are the elements that motivate users to
progress further and drive participation. BComponents^

Table 1 Summary of recent
literature in HCI on the use of
technology in the classroom for
primary students

Ref. Context Findings

[37] India, informal learning Traditional games can inform the design of digital learning games; such
games can have a positive impact on learning English as a second
language.

[42] India, informal learning Social contexts and practices impact learning. There is a reasonable level of
improvement of academic learning and motivation with the introduction
of mobile games.

[44] India, formal learning Cultural motivations such as fondness to cricket can be used to improve
spoken English of school kids.

[10] USA, informal learning Technology-mediated interactions play a deep role in the development of
affinity spaces and communities for collaborative learning (science).

[64] USA, informal learning The medium in which content was delivered made little effect on
engagement or retention. However, properly designed applications can
lead to improvements in retention and learning.

[54] USA, formal learning Children who used app-infused curriculum show significant learning gains
in mathematics

[47] UK, formal learning Tablet computers play three roles (friend, functionary, and facilitator) when
used as a part of learning activities. But more work is needed to assess
how introduction of technology impact educationally on the children as
well as consider how best to meet the current and future needs of this kind
of environment
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represents the specific instantiations of the dynamics and me-
chanics. Aligned with the pyramid of elements, all the stages
of our application associated the following gamified features.

3.1.1 Progression

Progression and cascading information [61] are both similar
concepts which describe the importance of unlocking infor-
mation continually. Following up on this conceptual frame-
work, the four main modules of the gamified educational mo-
bile application was developed consisting different stages and
multiple levels in each stage. In order to progress through the
stage, the students have to complete the previous level. For
instance, the shopper is a stage which composed with three
levels. In order to complete the stage, all three levels need to
be completed.

3.1.2 Narrative

Narrative refers to a story line which glues the activities to-
gether. It helps the activities to make sense. The application
has a narrative feature at the beginning of each level which
shows a video explaining what is happening with that level.
This feature was used as a Bhow to^ feature as well.

3.1.3 Rewards

As rewards for the system, a 5-point scoring/rewarding system
was developed with the use of stars (Fig. 1c). We used stars
instead of giving a numerical score to the students. We en-
sured that the students would get at least some reward for
attempting. Therefore, even if they perform badly, they would

at least get a single star with an encouraging message to try it
again. The better they perform the more stars they get.

3.1.4 Feedback

It is paramount that users visualize their progression real-time.
Feedbacks can be used to facilitate this requirement.
Whenever a user completes an activity, a feedback will be
generated (Fig. 1d). If it was a successful attempt, the feed-
back is a congratulating pop-up. However, since the target
users are small children, in an unsuccessful attempt, they
would not receive a negative feedback. Instead, they would
receive an encouraging feedback for them to try again. After
completing each level, the users receive an overall feedback
summarizing their performance during the usage.

4 Method

4.1 Participants

The participants of our study were 130 grade three students
and four teachers from two primary schools in the Sri Lankan
capital region. Grade three students (8-year-olds) were select-
ed, following Jean Piaget’s stages of cognitive development
[56] as it states that the children in ages 7–11 start building
logical thinking capabilities. This decision is also backed by
the findings of Read and colleagues [57], where they state that
children in these age groups are the ideal candidates for de-
signing with. Approximately 70% of the students were under-
privileged and from neighboring orphanages. None of the stu-
dents or teachers had used tablet computers before; however,

Fig. 1 Use of animated graphics
and child-related metaphors (a),
the shopper stage used for the
study (b), a leader board that uses
star (c), and feedback received at
the finish of each level (d)
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the teachers had limited exposure of using touchscreen-based
smartphones. Since the study involves working with children,
ethical concerns were considered. A formal ethical clearance
process was followed where parent/guardian consents were
taken in writing and special permissions were sought from
the Department of Education, Sri Lanka (Ref. Number:

02/130). All the participants and parents/guardians
were informed that the participation in the study was volun-
tarily and they could opt out at any given time without having
to provide reasons.

4.2 The study

We designed our study based on the recommendations of
OLPC Sri Lanka initiative [32]. According to that report,
one reason that the OLPC project failed in Sri Lanka was
the mismatch between application content and the curriculum.
Hence, as the initial step, we designed and implemented the
gamified activities aligning with the grade three curriculum
with direct insights from teachers. We distributed the tablet
computers with the gamified application pre-installed and car-
ried out an in situ field study. Students in each school were
divided into two groups, consisting around 30 ~ 35 students in
each group. The students were assigned to groups by the
teachers based on the student registry whichwas ordered chro-
nologically by their names. In one school, one group of stu-
dents learned the concept of currency interactions using the
traditional classroom methods and the other group learned
through the gamified tablet application with the teacher still
in charge of the class. The same teacher taught both the groups
in that school. We applied the same process to the second
school.

The application we implemented covered a specific part of
the mathematics curriculum which would usually be taught at
the end of the semester. This was done to make sure that the
concept being tested is relatively new to the students.
Accordingly, the shopper (Fig. 1b) stage of the application is
selected which involves interacting with currency and numer-
ic finances. The selected stage has three main levels including
an initial training level (coin identification) which the students
play prior to the study.

& Training level
& Level A: Purchase goods by using coins which measure

the students’ number addition ability.
& Level B: Give balance after the payment was made using

notes. The second level measures the students’ subtraction
ability.

Conforming to the design of the application, the lesson
was divided into two sessions as well. The focus of the first
session was to teach the students how to purchase goods by
using coins (referring to level A) while the second session

focused on teaching how to give balance (referring to level
B). The two teachers who were involved in our research
collaboratively developed a short mathematics test for the
grade three students. This test was used as a common eval-
uation method in both the scenario (with and without the
tablet application) for all the students. Tests were carried
out before and after each session (session 1 referring to
level A and session 02 referring to level B) to evaluate
the impact of teaching/learning method. These tests were
paper-based conforming to the standard examination pro-
cedure in Sri Lanka. While giving out the test papers, the
teachers made it clear to the students that this test was not
going to affect their formal grades.

Another recommendation of the OLPC Sri Lanka initiative
was to carry out teacher training prior to the study. Hence,
we have conducted additional training sessions to the
teachers on how to operate the tablet computers. Since none
of the participating students have used a tablet computer be-
fore, we gave an additional 1 h for the students to get familiar
with the tablet device by playing a simple game of coin iden-
tification. This was the training level of the shopper. Each
student of the group which used the gamified mobile applica-
tion spent about 4 h with the devices excluding the additional
1-h training session.

4.3 Data collection and analysis

A combination of qualitative and quantitative approaches
[18] was used for gathering and analysing data since it
allows investigators to use different types of data to under-
stand the research problems better. Participants were ob-
served and video-recorded during the study. Both teachers
and students were interviewed after the study. These were
semi-structured interviews where we aimed to understand
their previous experience of interacting with tablet appli-
cations and understand their learning experiences with the
gamified mobile application. We have provided a script of
the interview in the Appendix. Each interview was approx-
imately 10–15 min and took place immediately after
finishing the study. Pre- and post-test results of both ses-
sions were collected.

Interview data were transcribed. Thematic analysis [11]
was used to analyse the transcriptions and video clips of
field study observations that were made in the school set-
ting. In particular, we were observing how the technology
supported engagement between teachers and children dur-
ing the teaching sessions.

Three researchers marked the pre- and post-test papers of
the students under the supervision of a teacher. An
independent-samples t test was conducted between the results
of both sessions to determine whether the introduction of
gamified mobile applications has an impact on students’ edu-
cational achievements.
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5 Results

5.1 Cultural shift

Usually, in most of the Asian countries’ education systems,
the teacher is recognized as an authoritative figure and the
learning environment is mostly non-participative [55]. The
students are encouraged to keep quiet in the classroom during
the teaching period because if they were shouting, the teachers
will not be able to talk to the entire classroom. A side effect of
this is that the students refrain from asking questions from the
teachers, even when they have an issue. They wait till the
teacher finish teaching, but afterwards, the question is
forgotten.

When the teacher was teaching the traditional methods, she
mostly used the chalk and talk method. The teacher talked to
the students, drew coins on the blackboard, showed them the
coins, etc. She would then ask questions from the students to
make sure the students understood what she taught. The ma-
jority of the time the teacher stood in front of the classroom
because that allowed her to look at the whole classroom.
However, she mentioned that due to a large number of stu-
dents, it is very difficult for her to pay individual attention to
each student. We observed a set of students being neglected
during the session. Even though these students were clearly
struggling to answer the questions the teacher is asking, they
kept quiet and did not attempt to discuss with their friends
sitting next to them. There were multiple instances where
the teacher highly discourages the students from talking with
each other. Figure 2 shows how both teachers taught to their
respective classrooms.

However, when the same teacher taught to the other group,
using the mobile application, the atmosphere changed. The
teacher gave an introduction to the coins and used the appli-
cation as a teaching tool. She demonstrated how to interact
with coins and notes by narrating a story to the students. After
that, she asked the students to continue playing the game. In
order to access the second level of the game, the students
should first complete the training level as well as the level
one. Since they wanted to complete activities, they were ask-
ing for help from the teacher and their friends. The teacher did
not stop them from talking to each other as well. She went to
the students regularly and tried to help them complete the

activities (Fig. 3). We understand this as an instance where
the students took ownership to their own learning.

The introduction of the gamified mobile application to the
classroom changed the approach of teacher interacting with
the students. The following excerpt from a teacher interview
clearly depicts this change.

Earlier I had to spend a lot of time getting students to
concentrate on what I am teaching. And they had to
imagine the teaching examples. But now since they
can see what I am teaching, all I have to do is to explain
the concept and help them to do it by themselves. So it
saves me time Teacher 01

In the group which used the gamified mobile application, the
atmosphere shifted to a more student-focused collaborative
environment. It can be seen that the more competent students
regularly try to help the slow learners catch up (Fig. 4). It was
evident that students were eager to learn more about the ac-
tivities and the device so that they can share them with other
students.

5.2 Student-focused collaborative learning

A teacher stated that previously she was struggling get stu-
dents collaborate in classroom activities. This teacher has been
trying to get the students to form groups and do an activity
with measurement tools.

Students are enjoying this a lot. Even yesterday I tried to
get them to do an educational group work. But could not
get them together even for 10 minutes. Now they are
working in groups voluntarily Teacher 02

Furthermore, we observed the seating arrangements of the
students change when the mobile applications were intro-
duced in the second school. Initially, the students were seated
in rows and listening to the teacher. But with the introduction
of mobile applications, some students formed groups and ar-
ranged their chairs in a circle so that they can work together.

We also observed in some cases, there was an Balpha
student^ who would always get familiar with the activities
faster than the others and then take a leading role in helping

Fig. 2 The traditional way of
teaching
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others comprehend (Fig. 5). In this case, the alpha student took
the role of the teacher to his/her peers.

5.3 Impact on student performance

An independent-samples t test was conducted to compare the
pre- and post-test results when learning with and without the
gamified application for both sessions. The first session re-
ferred to the level A of the application while the second ses-
sion referred to the level B. The purpose of this was to mea-
sure the impact of the gamified mobile application to the ac-
ademic performance of students. From the results of the first
session, we found that there was a significant difference be-
tween the pre-test scores (M = 4.18, SD = 2.50) and the post-
test scores (M = 5.44, SD = 2.39) when learning with the
gamified application; p = 0.003. However, we were unable
to find a significant difference between the pre-test scores
(M = 4.00, SD = 2.65) and the post-test scores (M = 4.97
SD = 3.00) when learning the traditional methods; p = 0.063.

We were able to discover a higher statistical significance
with the second session. In the second session, the difference
between the pre-test scores (M = 0.82, SD = 1.432) and the
post-test scores (M = 3.48, SD = 2.501) when learning with
the gamified application was highly significant with
p = 0.000. Furthermore, with the traditional methods, the dif-
ference was insignificant (p = 0.878) between pre-test scores
(M = 0.60, SD = 1.182) and post-test scores (M = 0.63,
SD = 1.193). These results suggest that the introduction of
gamified mobile applications had an effect on the student per-
formance in the classroom. Specifically, when the instructions
are coupled with gamified applications, the children’s perfor-
mance within the classroom increases. Figure 6 depicts the
changes (improvements and deteriorations of scores between

pre- and post-tests) in pre-and post-test results when learning
with and without the application after completing session 1
and session 2, respectively.

Although we were able to discover a significant improve-
ment in scores when learning with the gamified application,
the analysis showed a mismatch between the results of two
sessions. That is, the significance level between the pre- and
post-test is higher with the second session than with the first
session. The post-session interviews revealed that majority of
the students are attending private tuition classes and the tuition
master has covered the first section of the currency lesson
(session 0-level A) during the first half of the semester.
Thus, even though the schools have not covered that section
of the syllabus, most students had prior knowledge about that
concept. It can be said that this was the reason for not observ-
ing a similar improvement in the first session.

5.4 Improvements in writing answers

Another observation was the improvement of the quality of
student answers. For an example, in their pre-test paper, the
question was as follows:

& You are going to the shop and buying 1 chocolate. The
price of the chocolate is Rs. 17 (Rs = Rupees, the standard
currency in Sri Lanka). Assuming that you have all types
of coins with you, what coins should you give to the shop
owner?

For the post-test, the students received the same type of
question but only the price was changed. It is now Rs.19
instead of Rs.17. Figure 7 shows an answer a student has
given. In the pre-test, the student has answered, he/she should

Fig. 3 The teacher helping
students and becoming part of the
collaborative group

Fig. 4 Collaborative learning
and sharing the devices
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need two six-rupee coins and one five-rupee coin to pay
Rs.17.00 (6 × 2 + 5 = 17). While mathematically the answer
is correct, the teacher has marked it as an incorrect answer,
since Sri Lanka does not have six-rupee coins. But in the post-
test, that student has identified the mistake. This time, to pay
Rs.19.00, he/she is giving one ten-rupee coin, one five-rupee
coin, and four one-rupee coins (10 + 5 + 1 × 4 = 19).

They were also able to distinguish the differences between
the concept of rupees and cents faster. Initially, the teacher
stated that it is difficult to teach the students the difference
between rupees and cents during this small period of time.
However, we observed that most of the students in the group
using the gamified mobile application have understood this
concept. For example, following is one questionwe had which
evaluates the students’ knowledge in rupees and cents.

& Imagine that you are buying a book. The price of the book
is Rs.8.50 (eight rupees and fifty cents). How are you
paying for the book using coins?

In the post-test, a similar question was asked, by changing
the item and the price. This time, the student was buying an
eraser and the price is Rs.3.50 (three rupees and fifty cents).
Figure 8 shows the answers of a student gave for the both
papers. In the pre-test, the student has said that to give
Rs.8.50, he/she would need a 50-rupee coin, 5-rupee coin,
and a 3-rupee coin. The teacher confirmed that this is the usual
answer a student would give to this question and it takes at
least 3 ~ 4 weeks for the students to understand this concept.
But when we were doing the post-test, we could observe that

most of the students in the group using gamified mobile ap-
plication have correctly understood the concept. So, in the
post-test paper answer, the same student has written, to pay
Rs.3.50, he/she has to pay a two-rupee coin, a one-rupee coin,
and a 50-cent coin.

The underlying reasons for the improvements in answers
could not be uncovered from the post-interviews with the
students since they did not know exactly how they were able
to do it. However, the teacher stated that it could be because
the students are frequently visually interacting with the coins
when they were using the gamified applications. Further stud-
ies will be carried out to determine the reasons for this.

5.5 Students’ and teachers’ experience

The students were deeply engaged in the application and they
did not pay any attention to us video-recording them. In our
post-session interviews, a common question they asked was
that when are we coming back to work with them. The stu-
dents said it was easier to understand what the teacher is say-
ing since the application visualized what teacher is teaching.
There were two students in one school who could not either
read or write. These students were both orphans and the teach-
er said that she has been struggling to teach them anything.
While both of them did not participate in pre- and post-test
papers, it could be seen that both of them are playing the
games and scoring. Both teachers stated that teaching to the
experimental group was fun because they could see the stu-
dents are enjoying themselves while learning. Going by the
number of questions asked from the teachers, it was evident

Fig. 5 Student showing others
how to use certain features

Fig. 6 The comparison of the pre- and post-test scores of both groups in both sessions
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that the students were actively engaging in the activities. One
teacher mentioned that she initially thought it will be difficult
to teach the currency lesson to the students since it is usually
taught at the end of the semester. However, she said that she
found it easier to make the students comprehend the concept
since the application visually demonstrating the activity.

5.6 Design elements

We distributed the devices pre-installed with the applications
for the students. All the devices were switched on. During the
period of playing the training level of the application, we ob-
served that almost all the students were confused and
complaining their applications were not working. We realized
that they were confused with the device features such as screen
timeouts and rotations. Since these students have never used a
smart mobile device before, they thought that they have broken
the devices and were afraid we would punish them. Even after
the teacher demonstrated how to turn the screen back on, the
device screen kept on timing outing and it was distracting
students. We realized that we should disable these device fea-
tures to allow the students to have an uninterrupted educational
experience. We were not able to observe major usability issues
when level A (Fig. 9a) of the application was in use.

In level B (Fig. 9b), we observed some major usability is-
sues. Level B requiredmultiple actions such as giving the notes,
confirming, giving out the balance, and then moving away.
However, in level A, that had only two actions, giving coins
and confirming, students had no complications. Some students
were complaining that the interactions in level Bwere complex.

Please tell me what to do next. I gave money to a shop
owner but nothing happened afterwards Student 01

We also observed that most students struggle with drag and
drop (Fig. 10) interaction. The students were able to drag an
element a smaller distance. But when they are required to drag
it across the screen, they tend to release the pressure to the
element on the way. Since the application used the drag and
drop interaction on almost all the activities, some students
found it challenging to complete the activities.

The students found the feedback and rewarding system
very engaging and that promoted a friendly competition
among the students. There were multiple instances where they
would play the game and shout howmany stars they received.
This also promoted a form of collaboration among the stu-
dents. The students who received more stars started to help
other students to increase the number of stars.

Yeah, I got 4 stars. I got 4 stars in my previous attempt
too Student 03

However, we were not able to evaluate features which support
collaboration in the gamified application. According to
Werbach [75], the components provide specific ways to per-
form the activities that dynamics and mechanics represent.
Multiple components such as avatars, badges, leader boards,
social graphs, and gifting are needed to provide a comprehen-
sive gamified experience to the users. However, all these com-
ponents are designed based on the assumption of having a
reliable wireless network. Since the schools did not have a
wireless network, we were not able to evaluate the impact of
those features. In addition to the lack of wireless network, we
were not able to charge the devices at school as the power
sockets were available only at the principal’s office and he
objected for them being charged at school as it might have
an impact on the school’s budget.

Fig. 7 Sample answer of a student which depicts their improvement of understanding different types of coins

Fig. 8 Sample answer of a
student which depicts their
improvement of understanding
the concept of rupee and cents
( rupee, cent)
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6 Discussion

The findings of our study provide useful insights into how
primary school children and teachers in Sri Lanka used tablet
computers as a part of their classroom activities.

6.1 Post-colonial computing

While it is identified that most of the related work was carried
out in the developed countries, we also realized that the work
done by the HCI community on designing technologies for
developing countries has been led by researchers from the
developed world [27, 33, 35, 37]. We make the case that the

facilities and resources the researchers from the developed
world take for granted and base their assumptions on might
not be valid in the developing countries.

6.1.1 Post-colonial users and learning environment

The sociocultural and economic reasons play an important
role in the use of technology. In contrast to the developed
country settings, the Sri Lankan education system remains
mostly teacher-centred. Therefore, while it is easy for the chil-
dren in the developed world to adapt into technology inter-
ventions, it can be a difficult task for the children in develop-
ing countries. The students are trained to sit for examinations
from a very young age [39, 45] by the teachers and parents,
whereas in the developed countries, they are encouraged to
explore and play at the primary school environment [58, 76].
However, with the introduction of the mobile application,
there was a clear transformation of the classroom environ-
ment. We were able to see the children, as well as the teachers,
react positively towards the new intervention despite the
changes in teaching/learning environment and education
systems.

By introducing the mobile application, we were able to
discover that the learning environment shifting into a more
balanced mix of student-centric learning where students take
ownership of their learning. We report this as an instance
where the learning/teaching environment went beyond the
cultural norms. The teacher shifted from being an authoritative
figure to being a part of the collaborative group. The students
became more comfortable around the teachers and they kept
on asking for her help to comprehend what is happening so
that they can complete the activities. The teachers found this

Fig. 9 The shopper stage with
two levels a level Awith simple
interactions and b level B with
complex interactions

Fig. 10 A student getting help with drag and drop
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change in the students welcoming and motivating. The stu-
dents found learning through the applications are easier since
it allows them to experience what the teacher is teaching.
Another important observation of note is the change in seating
arrangements. Usually, in the Sri Lankan school setting, the
children are seating in rows. However, in the second school,
when the gamified mobile application is introduced, we could
see the seating arrangement changed into a circle. There were
instances where two students get together and work as a group
instead of seating in rows and listening to the teacher.
Therefore, it can be said that the introduction of gamified
mobile applications promoted collaborative learning and the
impact of it was evident when the pre- and post-test results
were compared.

Although we were able to observe these positive changes,
we could see that teachers were uncomfortable with the de-
vices. When the children had issues with screen rotations and
timeouts, the teachers were clearly confused and we had to
intervene. We believe that these types of observations further
strengthen the argument towards the difference in users in
countries such as Sri Lanka. Therefore, it was evident that
while it is enough to hand over the tablet computers to stu-
dents in the developed countries and see improvements [47,
48, 54], more work is needed in the context of the developing
countries. This can be done through conducting comprehen-
sive training sessions to teachers on the use of tablet devices
before conducting the study with the children. Another such
assumption is that familiarity of these devices and interactions
for the children. For instance, while 70% of the schools in the
UK use tablet computers in their day-to-day classroom activ-
ities [17], none of the children participating in our study had
expertise with a touchscreen device. Hence, it can be seen that
some of the students were frustrated with drag and drop fea-
ture especially when they are required to drag an element
across the screen. Although we believe that it is mainly due
to the inexperience of the students and the novelty of the tools,
they continually failed to perform the action even at the end of
the study. However, theywere all comfortable with Btouch and
point^ gestures. Therefore, we believe that the designers
should incorporate more touch and point gestures than drag
and drop when children from developing countries are con-
sidered. Additionally, we realized that we should disable the
screen timeout and screen rotations of the device as those
features kept on distracting students. Hence, it is clear that
the use of technology in the classroom can be used to provide
a better learning/teaching experience to the post-colonial users
if a conductive background is set.

6.1.2 Gamification and post-colonial computing

According to Werbach’s pyramid of elements, components
provide specific ways to perform the activities that dynamics
and mechanics represent [75]. Therefore, to provide a

complete gamified experience, there need to be multiple com-
ponents such as avatars, badges, leader boards, social graphs,
and gifting. All of these components help provide a gamified
social experience to the user. However, in the Sri Lankan
school context, it is an ardours task to provide these function-
alities due to lack of networking facilities in schools. Most of
the components in the pyramid of elements are designed under
the assumption of having reliable wireless or cellular network.
However, the majority of the schools in Sri Lanka do not have
network capabilities and it is banned by the government to use
mobile devices with sim cards in the School. Therefore, we
were not able to provide a comprehensive gamified environ-
ment to the students. The participating students or the teachers
did not complain or comment regarding the lack of these
functionalities since they did not have any prior experience
with this type of applications. However, we believe that
adding those features might have had a significant impact as
it can be seen that the students were very eager to share the
number of stars they received, compare their scores with
others, and explore the various device features.

6.2 Gamified mobile applications as a Bcharismatic^
technology

An issue with this type of technology interventions is its de-
ceptive nature. That is, in certain settings, it tends to illuminate
the changes of technology introductions as a straightforward
outcome rather than a complex phenomenon of cultural and
social changes [4]. These are understood as charismatic tech-
nologies. Therefore, in contrast to the studies which directly
look at educational improvements the study has put forward
[54, 64], it is worthwhile to explore the cultural and social
changes it brought out as well. The changes in the teachers’
students’ attitudes are examples of those changes. These
changes were evident since we conducted our study in situ,
as opposed tomost prior work within the HCI community [36,
37, 44, 47].

The charismatic nature of these technologies can lead to a
major criticism. That is, the positive results in motivation and
engagements might be due to the novelty factor of the tech-
nology intervention. Even from this study, we cannot
completely dispute that argument as one major limitation is
the time the students spent with the devices. Focusingmore on
the design of the applications as well as the interactions can
also be seen as a potential answer for this criticism. With our
study, we allowed the students to get used to the devices by
playing the training level of the application to counter this
criticism. As a result, we were able to see the students perform
better at the second session with the gamified application than
at the first session. We believe that our attempt to design the
application to get the children engaged in the regular learning
activities, without distracting them with complex game fea-
tures also played amajor role at this. Nonetheless, wewere not
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able to let students use the tablet for longer periods of time
continually because the battery of the tablet device drained
after some time. Charging the devices in the schools were
not permitted since the principal of the school objected men-
tioning that it would exceed the budget allocated for the
schools’ utility bills. Therefore, we recommend that the future
researchers use portable charging stations or power banks
when conducting these types of studies in developing, post-
colonial environments. We have also decided to carry out a
longitudinal study with the students by giving them the
gamified mobile applications for a longer duration. Though
the gamifiedmobile application provedmotivating and engag-
ing to students, it may not be so in a longitudinal study.

6.3 Positioning our findings in the existing literature

The observations of this study have a strong significance in
the field of computer-supported collaborative learning and the
education systems in developing countries such as Sri Lanka.
Most studies that are done in the developing countries [32, 37,
42, 51] are not done in the natural classroom settings.
Research states that the studies on the use of tablet computers
in classrooms need to be done in situ, within the relevant
context of use [50]. This is a challenge identified by previous
HCI research as well [28]. While the recent studies conducted
in the developed world aligned their research on these findings
[47, 54], all prior work done in the developing countries [36,
42, 44] has been carried out outside the classroom.
Additionally, they have not explored how technologies can
be incorporated into the natural setting. For instance, the work
conducted by Kam et al. [37] in India reports how traditional
games were transformed into digital learning games. The fo-
cus of their work is to explore how traditional practices can be
incorporated into learning. Kumar et al. [42] have explored the
impact of social contexts such as caste system to unsupervised
learning while Larson et al. [44] have looked at how cultural
motivations such as fondness to cricket can be used in learn-
ing. Conducting studies which similar to the ones which are
done in the developed world can be an arduous task in the
developing world due to various social, political, and econom-
ic reasons. We believe that this is the reason for HCI re-
searchers not conducting their studies in the natural classroom
setting. Hence, our work will contribute to the existing work
within the HCI community on designing and evaluating the
introduction of technology in the natural classroom setting in a
developing country.

Not conducting the work in situ brings forward another gap
in the existing work. That is to explore the contribution of
teachers as they play amajor role in younger learner’s education.
In contrast to work of Stern [64] and Bonsignore et al., [10]
where the focus was only on children, our study has a strong
focus on the teachers as well as students. We present how the
teachers themselves voluntarily transformed themselves from

traditional teachers into facilitators. They were able to focus
more on children rather than being an information source.
Mann et al. [47] have reported how the use of iPads in the
classroom provided a positive impact on student learning and
how it changed students’ attitudes. While they have incorporat-
ed teachers in their study, they have not observed a shift in
cultural norms.

Our intervention study is another contribution. While the
previous studies within the HCI community have focused on
the impact of tablet technologies in learning, we could find
only limited comparative studies done. Stern [64] has done a
comparison between childrenwho learnedmagazine article on
paper and a tablet computer and reported that the medium in
which content was delivered made little effect on engagement
or retention. However, all the participating children have used
tablet technologies at school before. In contrast, Orr et al. [54]
report that the group using the applications showed improve-
ment in mathematical skills for a quantitative analysis. Our
work makes a contribution to the existing literature as it is
an intervention study done in a post-colonial environment
where there is a quantitative as well as a qualitative analysis.
We also bring forward the use of gamification principles in the
developing world as none of the work done within the HCI
community [35, 37, 42, 44, 47, 54, 64] has a strong focus on
gamification. We have presented the principles we have ad-
hered to and the principles which did not use due to limitations
in the resources of the schools. We make the case that while
the gamification principles can be used to provide a better
learning experience to children in the developing world, some
of the assumptions these principles are based on are not valid
in the developing world.

However, there were few limitations of the study. Interacting
with currency, a section in the curriculum which is supposed to
be taught at the end of the semester, was selected for the study
assuming that the students would not have prior knowledge of
the concepts. However, the comparison of the pre- and post-test
results of the two groups after the first session (after completing
level, A) did not demonstrate a relatively significant difference
between the two groups. But, the data of the second session
(completing level B) showed a significant improvement in
post-test results of the group of students who used the gamified
mobile application. It was identified that the previous assump-
tion of students not having prior knowledge is wrong and they
have received additional training on the first half of the curren-
cy section at a tuition class. However, the second half of the
currency section was not covered and for that scenario, our
assumption was valid. Thus, it was clear that the new method
of teaching and learning is much more effective in achieving
educational goals than the previous chalk and talk method.
Although our results are specific to the Sri Lankan conditions
and other South Asian developing countries such as India or
Bangladesh, thesemay not be generalized across all developing
countries across the globe.
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For the current study, we failed to define the exact role of the
teacher when conducting the class with the tablet computers.
While in this instance, the teachers took the role of a facilitator
voluntarily, we noticed on some occasions the teacher per-
formed the learning task for the students instead of helping
the student comprehend and do it themselves. Therefore, fur-
ther work is required to design interactions between teachers,
students, and devices so that the gamified mobile application
can be used in a longitudinal study. Additionally, more work is
required to understand the benefits and challenges of incorpo-
rating gamified mobile applications to rural primary schools in
Sri Lanka. In order to determine how the findings translate to
all the primary students in Sri Lanka, multiple trials need to be
carried out with different schools with varying resources.

7 Conclusion

Though it is well-established that gamified approaches and mo-
bile applications can confer learning benefits to students in the
developed countries, it is under-explored in the developing
countries due to various sociocultural and economic reasons.
This paper has presented our observations of incorporating
gamified educational mobile applications in primary school
mathematics classrooms in rural Sri Lanka. With data from
130 students, we have found that, in general, the use of tablet
technologies along with specifically designed applications has
the potential to provide a better learning experience to students
in these settings aswell. However, the applications should not be
designed based on assumptions made from the developed coun-
tries point of view as the contexts and practices used in these
countries are different. Therefore, we suggest that future re-
searchers should take these post-colonial environments into con-
sideration and not to rely on findings of the developed world.
We have identified the usability issues and the challenges faced
from an interaction design point of view. We also observed a
change in a classroom environment where it shifted from a
traditional teacher-centric one to a student-centric learning envi-
ronment. Students were found collaborating with each other
freely without being forced. Additionally, we observed that there
is an improvement in educational achievement of the students
by gamifying the curriculum. Since this study was donewithin a
time span of 2 weeks, we strongly believe that a longitudinal
study needs to be carried out to see if these effects persist.

The novelty of this research is that this is the first in situ
intervention studies done on exploring how gamified mobile
educational applications impact the teaching/learning experi-
ence in a primary school classroom of a South Asian devel-
oping country. Consequently, these findings will make a con-
tribution to the existing empirical evidence in the field of HCI
by designing, implementing, and evaluating the learning/
teaching experience of primary school children incorporating
technology into their day-to-day classroom activities.

Appendix

Interview—schedule, script, and questions

Schedule

& Introduction and set-up (1 min)
& Questions (8–10 min)
& Conclusion (2 min)

Script

Introduction
Introduce myself and my research.
Hi, my name is <interviewer name>.
Thank you for taking part in the field trial of the Bshopper^
application.

Questions (8–10 min)
The following is a list of questions that will be asked (not more
than 10 min)

& Are you using a mobile device? How?
& Do you know how to interact with money? How did you

learn?
& What are the most engaging parts of the mobile

application?
& What are themostmotivating parts of themobile application?
& How did you find the challenges? Any comments?
& Did you interact with your friends while using the appli-

cation? How? Why?
& Did you interact with your teacher while using the appli-

cation? How? Why?
& What types of issues or problems did you face during the

field trial?

Conclusion (1 min)
Any other further comments you’d like to add?
Wrap up and thank the participant.
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