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Abstract

Programming projects are a common component of computer sci-
ence curricula. In this paper we investigate how the decision of us-
ing a mobile and touch versus a desktop platform affected students.
We ran two sets of programming projects, one developing desktop
applications, the other developing mobile apps. Several months af-
ter the conclusion of the projects, we interviewed the students about
their experiences. We found that our initial expectations regarding
an increased student motivation were not completely met. We dis-
cuss the specific issues we uncovered, and the lessons we learned.
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qualitative study

1. Introduction

Programming mobile apps is said to be particularly motivating
for students. Based on this expectation, we redesigned our second
semester programming projects, moving from the development of
desktop applications to the creation of mobile apps. After the con-
clusion of this transition, we went back and interviewed the two
groups of students: those who had participated in the original desk-
top projects, and those who had completed the mobile app projects.
The goal of our interviews was to find out how changing our course
to mobile had affected our students.

Programming for Mobile Devices. We are by no means the
first who introduced mobile app development projects in an un-
dergraduate curriculum. Mahmoud and Dyer argue that in com-
puter science education, moving towards the development of mo-
bile apps is useful because it reflects today’s reality, and because
it provides the opportunity to introduce students to different pro-
gramming models. Most importantly, they claim that this practical
experience in mobile app development “inspires students to be ex-
cited about learning”[8], and that this could provide a “renewed in-

Permission to make digital or hard copies of all or part of this work for personal or
classroom use is granted without fee provided that copies are not made or distributed
for profit or commercial advantage and that copies bear this notice and the full citation
on the first page. Copyrights for components of this work owned by others than ACM
must be honored. Abstracting with credit is permitted. To copy otherwise, or republish,
to post on servers or to redistribute to lists, requires prior specific permission and/or a
fee. Request permissions from permissions @acm.org.

PROMOTO ’14, October 20, 2014, Portland, OR, USA.

Copyright © 2014 ACM 978-1-nnnn-nnnn-n/yy/mm. .. $15.00.
http://dx.doi.org/10.1145/nnnnnnn.nnnnnnn

Amanj Sherwany

University of Lugano
Amanj.SherwanyQusi.ch

Davide Eynard

University of Lugano
Davide.Eynard@usi.ch

Matthias Hauswirth

University of Lugano
Matthias.Hauswirth@usi.ch

terest in pursuing a computer science major”. Kurkovsky proposes
mobile game development as a “motivational tool to engage stu-
dents” [7]. Two reasons for this increased motivation are that (1)
students can easily run their applications on their mobile devices
and show them off to friends, and (2) experience in mobile devel-
opment is in high demand.

Programming on Mobile Devices. Besides programming for
mobile platforms, there is also a recent trend in programming on
mobile devices [11], specifically with languages and IDEs focus-
ing on end-user programming like Pocket Code [4] or TouchDe-
velop [10]. Programming on mobile devices has additional advan-
tages, for example the low barrier of entry due to the easy availabil-
ity of the programming platform. Our study, however, excludes this
effect, and only investigates the difference between programming
for mobile vs. desktop platforms, where the programming happens
in an IDE on the desktop.

The remainder of this paper is structured as follows. Section 2
discusses the setting in which we conducted our study. Sections 3
and 4 present our methodology and results. Section 5 presents the
lessons learned from our study. Section 6 discusses threats to the
validity of our findings, and Section 7 concludes.

2. Background

We conducted this study in second-semester programming projects
in the context of the three-year Bachelor program in Informatics at
the University of Lugano [5].

Programming Fundamentals (PF2). During the semester of
the projects, the students took PF2' on object-oriented program-
ming in Java. The course follows the “Objects First with Java” text-
book [1] and uses the BlueJ? educational IDE during the first half
of the course.

Software Atelier (SA2). Concurrently to PF2, the students also
took SA2. This atelier-based course complements the conceptual
courses by providing students with the opportunity to practice the
theory in applied projects. The first part of SA2 introduces and
practices graphical user interface design. The second part consists
of the programming project, which connects programming practice
and GUI design by building an interactive application. This project
is the subject of our study.

Programming Projects. We ran the SA2 programming projects
during roughly the second half of our 14-week semester. The

Uhttp://boole.inf.usi.ch/pf2-2014/
2 http://bluej.org



[ | Desktop Mobile [ID  Case Duration  Prior PL Experience
Course SA2 2013 SA22014 D1 desktop 45  Python, Java
Teams 5 9 D2 desktop 21  Python
Team sizes 3 2-4 D3 desktop 43 Python, Java
Team formation self-selected self-selected D4 desktop 28 Java
Skills in teams mostly homogeneous  mostly homogeneous M1 mobile 24 Python
Topic given self-selected M2  mobile 43 Python
Project duration 8 weeks 8 weeks M3  mobile 14 Python
Language Java Java M4  mobile 46  Java, C++, Matlab,Python
Toolkit Swing Android M5  mobile 34 Python
Recommended IDE | NetBeans Eclipse + ADT M6  mobile 19 Pyhton
Use GUI builder no yes

Table 1. The two Cases: Desktop vs. Mobile Projects

project is assigned 3 ECTS credits, which corresponds to roughly
75 working hours for each student. Thus, students are expected to
spend about 11 hours on the project each week. Given that the ate-
lier courses aim to foster teamwork, we designed the SA2 projects
as team projects. Table 1 summarizes the two cases, the use of
desktop vs. mobile projects, which we discuss further below.

Desktop Projects. The desktop projects conducted in 2013 re-
quired the development of an interactive application representing
a “world” in which particle effects could be built and observed.
Students would implement a simple physics simulation with par-
ticle emitters, walls, and forces. It required mastering a variety of
GUI controls (e.g., windows, buttons, sliders) and concepts (drag-
and-drop, pan/zoom interface). The students formed 5 groups, each
consisting of 3 students. The groups were mostly homogeneous in
terms of the students’ skills. All groups started with the same re-
quirements. We recommended that they use NetBeans as their IDE.
In PF2 they had been using the educational BlueJ IDE, so the move
to the full-fledged NetBeans was a significant change. We asked
them to use Swing as the GUI toolkit, which is the GUI toolkit in-
troduced in PF2. They programmatically constructed the GUI and
did not use interactive GUI design tools. At the time the projects
started, PF2 had not yet covered GUI development. Thus, we en-
couraged them to first tackle the non-GUI aspects of their applica-
tion (the “model”), and develop the user interface after they learned
about Swing in PF2. The two TAs met with each group once a
week, to provide feedback on the contributions so far, and to help
plan the subsequent week.

Mobile Projects. In 2014 we changed to projects targeting
a mobile platform. Specifically, the applications had to run on
Android. Moreover, we gave students the freedom to propose their
own projects. Our intention was to provide students with a more
attractive platform while allowing them to use the language they
learned in PF2 (Java), and to provide them with more choice [6],
two changes that we expected to increase their motivation. We
came to the decision to use Android in a meeting together with the
students, despite some students not owning Android phones. A total
of 27 students were enrolled in SA2. They formed 9 groups of 2 to
4 people. The groups were mostly homogeneous in terms of skills.
The 9 proposed projects ranged from text messaging applications
to 3D car racing games.

The projects lasted 8 weeks, but were preceded by a month
where students learned the basics of Android development (IDE
installation and configuration, the UI components, the step-by-step
development of a simple Hangman game) within SA2. At week
2 of their project, students had to show they had solved the main
issue related to their project (e.g. for an NFC-based video game,
they showed they could pass messages using NFC). At week 4,
the alpha versions of the applications were shown in class. This
allowed students to have early feedback on their apps from their

Table 2. Participants

peers. At week 8, a final presentation of the projects took place.
Students had to show how they had dealt with the three main facets
of their projects (Java development, UI, and Android), and describe
their own products.

3. Methodology

Given our specific context and the small number of students avail-
able for our the study, we do not aim at quantifying the advantages
or disadvantages of moving programming projects to mobile plat-
forms. Our goal is different: we want to better understand how our
move to mobile affected the students. We thus performed a quali-
tative study based on semi-structured interviews [2].

Sampling. We took a convenience sample of students taking
part in the two instances of the courses, by asking for volunteers
and selecting students based on their availability. We contacted
and interviewed the students in August 2014, about two months
after the conclusion of the mobile projects, and 14 months after
conclusion of the desktop projects. We conducted interviews with
10 students who took the course. Table 2 lists the 10 participants,
showing the duration of their interviews and their programming
experience before the start of SA2. Most of them knew Python,
because they learned it in the first semester.

Briefing. Immediately before each interview we informed the
students that this interview was for a study to understand our teach-
ing approach, without explicitly mentioning that we were study-
ing the difference between mobile and desktop projects. Students
then signed a consent form. The form stated that they could abort
the interview at any time, asked them for permission to record the
interview, and informed them that we would keep the recordings
confidential and that we would anonymize their interviews.

Interviews. We prepared an “interview guide” containing an
ordered list of the broad questions we wanted to cover. We recorded
the audio of each interview with a cell phone. The interviews lasted
between 14 and 46 minutes.

Field notes. We did not write field notes [9] during the inter-
views, so as not to affect our ability to fully understand the intervie-
wee and to ask relevant probing and follow-up questions. Instead,
we recorded the interviews and we later listened to them, taking
field notes at that point.

Comparison. We partitioned the participants into two cases,
based on whether they took part in the mobile or the desktop ver-
sion of the project. We then analyzed the coded notes to determine
commonalities and differences between the mobile and the desktop
group [3].

4. Results

In this section we discuss the results of our study, structured ac-
cording to the themes that came up in the interviews.



4.1 Motivation

Our initial assumption, and the reason for moving to Android,
was that the use of a mobile platform will increase the students’
motivation. To gain insight into the motivation of the students,
we asked questions regarding cognitive, affective, and behavioral
aspects of motivation [12]. For the cognitive aspect, we asked them
about the details of their projects to find out if they recall the details.
For the affective aspect, we asked about how happy they were about
the project, the parts that were most interesting for them, and the
parts they were directly involved in. For the behavioral motivation,
we asked them about the amount of time they spent on the project
and how they solved the major problems they had.

We found that motivation is not just a simple scalar measure.
The interviews showed that students’ motivation varied throughout
the course of the project, and that this change may be different for
the mobile and desktop cases.

At the start. We found some evidence that students in the
mobile case were particularly excited at the start of the project. M4
said that “At the beginning, we had a good motivation, because
we had a big idea”, and M2 said that it “It was interesting to
know that we were doing something that we could play on the
phone, my friend could play it on his phone”. We did not find such
positive statements from students in the desktop case, and we found
a statement that showed the opposite. In particular, D1 said that
“Before I started, I was not so motivated, because as an application,
it was nothing innovative. It was not like first time ever someone
had done something like this and then it got more interesting”.
While this statement is primarily about D1’s lack of interest in the
specific application, D1 might have considered mobile application
more innovative.

Getting started. We found evidence that the motivation in the
mobile projects dropped during the first phase of the project. For
example, M5 said “Maybe it was a bit too steep up the hill in the
beginning, because way too many things came together, because
you can’t start focusing on one aspect” and M4 said that “In the
middle, [we started to worry about] whether we can finish on
time, maybe not!” We found only one statement about motivational
problems in initial phase of the desktop projects: D4 said “I didn’t
want to do [it] in the beginning because it was too complex”. We
believe that the additional complexity of mobile app development,
specifically the use of an IDE and APIs that are different from the
ones used in the programming course, may have been responsible
for the issues at the beginning of the mobile projects.

Steady state development. We found several statements of
students in mobile projects that indicated that their motivation in
the middle of the project was low. M1 said “I didn’t like work in
Eclipse, I like working with Bluej, because when we were working
with Java, it was Ok, but when we were working in Eclipse with
Android application, [...] it was a terrible experience.” M2 said
“The emulator didn’t always do what we wanted, it crashed, that
was the most frustrating part, when you start the emulator and it
just crashes and you don’t even know why.” M5 told of similar
experiences: “With one simple problem, I spent about three hours
only to lately discover that it was not a problem at all and it was
something wrong with my emulator, something wrong with my
platform [that] I have no idea! [...] If you have these constant
problem, it just drags you down and makes you demotivated.” M6
said “It [the emulator] was really slow, really really slow”. These
comments all are related to issues with the mobile development
environment, and especially the Android emulator. If all students
had had access to Android devices, they would have been less
dependent on the emulator, which would have mitigated at least the
crashes. The interviews of the desktop project participants showed
no such negative statements referring to the IDE, and the comments
were more positive. For example, D1 described “It was a learning

experience [...] we had this [course] in parallel, we had the part with
the programming course in Java and at the same time we had this
on-hands experience ...”

Rush to the finish line. We did not find any negative comments
with respect to the last phase of the project. While this often is the
most intense phase, it also is the phase when pieces finally fall into
place, and the goal comes within reach. As M4 stated: “At first |
started slow, but towards the end I had a lot of development really
fast”.

4.2 Satisfaction

In our interviews we asked the students about their overall satisfac-
tion with the course.

Students in mobile as well as desktop projects generally ex-
pressed satisfaction, as exemplified by D2, who said “I think that
was one of the best semester I had since I’'m in this university”,
and D4 said “At the end of the semester, I was like I know how
to do anything, you can give me anything to do in Java and I can
do.” However, there is a significant risk of bias, given that they
knew their interviews were going to be analyzed by the teaching
team. Nevertheless, we found some statements that differ between
the desktop and the mobile case.

When asked what they would think of using mobile instead
of desktop applications, D4 said “For me is better to stay like to
desktop application, because it is only the second semester and
for me learning Java or C++ and I think that also for Android
application you need a bit more of experience”.

M3 said “I think Android was a great choice, however I feel it
funny that I can now design interface for mobile but not for desktop,
I feel that should be the other way around. I should do learn how,
the other one [Desktop] seems more basic knowledge than Android.
So, I don’t know if that was the right order.”” This shows that
the student perceived the project as not just an attractive target
platform, but also as a platform that requires additional knowledge.

4.3 Learning

The educational purpose of SA2 is for students to learn about
GUI design and implementation, to practice programming, and to
practice team work.

Most of the students in the mobile and desktop projects men-
tioned these points. For example, M3 said “Well, a lot of Java specs,
I’ve learned how mobile applications work, which are extremely
useful for me right now. The graphical user interfaces, that is the
most practical experience we had”.

And without us bringing up that topic, most students mentioned
that they learned about the difficulty of team work.

A difference we found between the mobile and desktop cases
is exemplified by M5, who said “It is the combination, everything
comes together, because I guess from the user side you don’t really
understand, OK you know yes there is the user interface, and then
there is some coding, but what it is really, but when you get to
do it you understand that. They all need different things actually,
it is not just coding it is different part, the Java part, which does
a certain job, then it comes to Android and they have to interact,
but you can’t forget that there is also user interface that have to
interact with these two, so it was really nice to see, nice and not
nice because now we know the magic behind it, we know how the
trick works”. This indicates that in the mobile projects, students had
to deal with aspects like heterogeneity and integration, something
that is less prevalent in the desktop projects.

4.4 Preferences

Our idea that mobile platforms are more attractive for programming
projects was based on the belief that students generally like mobile



platforms. We thus asked students about their general use of mobile
apps, and what they thought about mobile platforms.

To our surprise, despite the fact that all participants were infor-
matics students, two students did not actually own any smartphone.
D3 said “If I would have one smarthpone, I would have used the
smartphone”.

M5, who has a smartphone said “I don’t like to be on the phone
that much, and I’'m almost always on the computer, so it [the
computer]| is more convenient, and I just get around easier.”” M5
is not alone: D1, D4, M3, and M6 all expressed similar feelings.
Their arguments against smartphones included the small screen
size, limited performance and battery life, and feature limitations
in mobile apps.

5. Lessons Learned

‘We now discuss the key lessons we learned from our findings.

Closely integrate projects with programming course. In our
programming course, we used a different IDE, a different set of
APIs, and a different deployment platform. This required that stu-
dents in the mobile projects had to acquire additional skills that
students in the desktop projects did not need. The desktop teams
thus were able to focus more on programming, while the mobile
teams spent more time on learning how to integrate, configure, and
build, and on learning an additional set of APIs.

Ensure device availability. Our context required some students
to run their apps on an emulator, because they did not own any
Android device. Our school provides all students with a laptop, so
phones were actually less prevalent than notebooks. This may not
be the case in general, but for us it caused the problems with the
emulator to become more prevalent.

Consider all aspects of motivation. Our findings confirmed
that there are multiple dimensions to motivation [12]. The moti-
vational boost coming from the attractiveness—at least to some
students—of mobile app development might be counter-balanced
by negative effects on motivation due to a steeper learning curve
and complications in working with the mobile platform.

6. Threats to Validity

Our study has a limited focus: we compare two concrete instances
of a project course, in a specific undergraduate curriculum. The
programming language in both projects is Java. The desktop ap-
plications are based on the Swing GUI toolkit, while the mobile
platform is Android. While we do not claim that our findings can
be generalized to other contexts, we do believe that our methodol-
ogy as well as our findings can be a useful starting point for studies
in different contexts.

Besides the platform (mobile vs. desktop) several other fac-
tors varied between the two courses. Most importantly, different
students participated in the projects, different TAs mentored the
projects, and students were able to choose their project topic in the
mobile case but were required to work on a pre-determined topic in
the desktop case. This was one reason for doing a qualitative study:
instead of trying to quantify the overall effects on students, our in-
terviews allowed us to dig deeper and try to find the reasons for
those effects.

We believe that our bias is limited in this study, because we used
both mobile and desktop platforms, and we are not directly invested
in either the mobile or the desktop platforms we used.

This is a qualitative study. Its goal is to inform the discourse
on the advantages and disadvantages of targeting mobile platforms
in undergraduate programming projects. It is not supposed to di-
rectly evaluate whether mobile platforms are more effective, and it
is not supposed to quantify the advantages or disadvantages of ei-
ther type of platform. The number of students in our projects would

probably be too small, and the context of our study too specific, to
draw meaningful generalizable quantitative conclusions. However,
our qualitative results hopefully provide a basis for follow-up stud-
ies that measure the various aspects we identified here, and that
investigate the use of mobile projects in other contexts.

7. Conclusions

In this study we investigated how the decision of using Android as
the target platform affects students in a second semester Bachelor
programming project.

Students enumerated several reasons that initially made An-
droid attractive to them, including: being usable by their friends,
earning money, being trendy, and being accessible all the time. This
confirmed the expectation set by previous reports [7, 8]. However,
while students had a strong motivation for starting their first ex-
perience on Andorid, our interviews uncovered several issues. In-
structors deciding to move to mobile projects should consider those
issues, to avoid the risk that their move negatively affects the out-
come of their course.
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