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ABSTRACT

Programming has the potential to bring to life that which is most minute in man’s imagination.
Imagination, however, it will all remain, if no appropriate intervention is made to facilitate the
learning of programming. Research studies show that the traditional, face-to-face method of
teaching does not provide an enabling environment for learning programming. Hence, outside-
classroom intervention is called for. Certain previous studies have tried to build new tools to
support the outside-classroom intervention. However, there a need to study the use of existing,
familiar and relaxing environments, such as social media, for this intervention. In this paper, we
investigate the capability of a social media platform to support the learning of programming
among learners in the developing world. We chose the WhatsApp platform as the starting point to
uncover these design needs. We also reflected on the lessons learnt using this intervention.
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INTRODUCTION

Programming is at the core of developing many useful technologies. Unfortunately, many
students often find it difficult to understand the basics and foundations of programming and this
sometimes leads to dropout [3, 11]. A main reason for this dropout is because programming is
taught using a face-to-face or in-class teaching method only [2, 3]. This situation is even alarming
in the developing world where students formally get exposed to programming for the first time in
the university [4]. As a result, a new pedagogical approach to teach this subject is necessary [4].
Human-Computer Interaction (HCI) involves the use of computers to support individuals and
groups in learning [10]. According to [7], the use of WhatsApp has the potential to offer
pedagogical rethinking. Likewise, [8] noted that features provided by WhatsApp can be taken
advantage of to facilitate effective learning. Besides, we also observed among the learners that
WhatsApp seems to be their major social media network. In this paper, we seek to understand how
social media platforms can help in teaching programming, and we chose WhatsApp as a starting
point to explore design requirements to fill this “teaching programming” gap.

RELATED WORK

Quite several researches have been carried out to support learners in programming. Mbogo et al.
[4] provided support for novice learners of computer programming by scaffolding the construction
of programs on a mobile device to encourage the learners whenever they wish to write programs.
Keuning et al. [5] motivated for a need to support learners with a tool that provides feedback in an
automated way. Cober et al. [6] engaged teachers using a participatory design approach to come
up with a tool that can support learning of programming. A common trait of these studies is that a
new tool was designed to support the learning of programming without exploring how some
existing platforms like social media could be helpful. While developing new tools has its
advantages, making use of existing tools save time and energy so that the instructor can channel
time and energy to other beneficial opportunities. So [1] noted that WhatsApp can be a serious
tool to support teaching and learning. Unfortunately, despite its ubiquitous use, it has not received
much attention in its application for teaching and learning of programming [1]. Also, WhatsApp
offers a relatively low data usage when compared with some other popular social media platforms
such as Facebook. To the best of the author’s knowledge, little or no study has been done on the
use of WhatsApp for teaching of programming. Hence, this study explores the use of WhatsApp for
teaching and learning of programming among novice learners in order to understand design
requirements.

METHODOLOGY

The Intervention: WhatsApp as a Pedagogical Support System

For the purpose of this study, Python was chosen as the introductory programming language
based on the students’ preference as shown in Fig. 1.
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Figure 2: The WhatsApp Group Page
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In addition, Kruglyk and Lvov [12] suggested that Python is a good programming language for
beginners. Also, social media platform was used as a means of instructional facilitation in this
study. The basis for this was to explore a new pedagogical approach to learning programming as
advocated by Mbogo et al. [4]. As a result, WhatsApp was chosen because of its ubiquity; statistics
has it that there are over 1.2 billon users of WhatsApp globally [9]. A group chat was created on
WhatsApp with a total of 41 participants. The WhatsApp group page created is shown in Fig. 2.

This study began about six weeks into the students’ formal face-to-face lectures of the
introduction to programming. | observed and realized that the students yearned for something
more to keep them engaged and learning. While there were practical classes running concurrently
every week, they still longed for something extra. This led to the birth of Challenge 30-30,
interchangeably referred to as “challenge” or “intervention” hereafter.

The whole idea of the challenge was to help the novice student learners to develop the habit of
programming daily for at least 30 minutes for a period of 30 days which the study lasted for. This
was quite different from their weekly classes, exercises or assignments. For instance, for the weekly
assignment/exercise, a student may choose to solve his/her question(s) on a particular day of the
week as opposed to spreading it across the week. On the other hand, for the 30-30 challenge, the
participants get different questions daily and they are expected to submit the solutions daily with
the expectation of getting an immediate feedback. Most times, the next day’s challenge builds on
the previous day’s one. A sample of the daily challenge question is shown in Fig. 3.

The Participants

The programming intervention was announced to the first-year students of the University of
Ibadan Nigeria, who enrolled for the “introduction to computer programming” course for the 2018
academic session. About 37 students (70%) enrolled for participation in the intervention.
Participation was voluntary. Also, the grading from the intervention were not added to their
weekly in-class assignments or assessments. In addition, two students from other classes showed
interest and were enrolled, and two senior students volunteered to give mentoring support. In total,
there were 41 participants.

Modalities

Every day, the participants get a set of questions which they are expected to think about and
provide solutions to before the end of the day. Typically, the questions are posted early in the
morning by or before 6 am. At the initial stage of the intervention, students could tackle the
questions with concepts that they had learnt in their face-to-face classes. As the 30 days
intervention progressed, the complexity of the questions increased and required concepts not
covered in the face-to-face class. For these questions, the WhatsApp group was used to provide
information on the new concepts and, where necessary, additional suggested reading was provided.
The group was not only used for administration of questions. It was also used as a platform where
students could ask questions, post code snippet for further help when they get stuck, and for
collaboration among participants.
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The group was also used to teach, post samples of perfect solutions when necessary, and post
short quotes or messages to motivate the students as shown in Fig 4. Each day, participants are
expected to send their final answers to the challenge questions to a Gmail account created for the
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Challenge 8: User Login System

Design and implement a User Login
System. Your system should be able to
accomodate both new and old users.

For new users, it should prompt them to
create a new login account. No two users
can have the same username. A new
password is acceptable if it doesnt violate
all of the following rules:

It must have at least ten characters

It must consists of only letters(alphabets),
digits and special symbols.

It must have at least 2 digits(numbers)
The only special symbols allowed is
underscore(_) and not more than one of it
is required.

Display appropriate message(s) if either

or both rules for creating username and
password is violated. In such instance,
users should be told what they have done
wrong and how it can be corrected. Then
the new user should be prompted again for
new login details.

Use lists to store passwords and
usernames. So new details would be

challenge. In essence, they are not expected to post their final solution to the group. The reason for
this is to ensure that each participant submits a unique solution. Participants are also expected to
send the course lecturer a direct message if they do not want their questions or comments to be
publicly discussed on the group or if they are shy. For the writing and compilation of their codes,
many of them used a Python mobile IDE called Pydroid, shown in Fig 5. So, they had to navigate
between WhatsApp and Pydroid.

RESULTS, FINDINGS AND DISCUSSION

The findings and results, mainly a perceived measure, were obtained through observations and
data from the WhatsApp group chat, direct messages and one-on-one interaction with the
participants. The concept of thematic analysis was periodically applied to group related themes.
The discussion on the findings is as follows:

Enthusiasm and Fun

During the 30 days, the participants periodically measured their perceived improvement, some
of which are illustrated in Fig. 6. They observed that their interest in programming increased when
they successfully solved some “difficult” questions. In addition, when some of the participants
experienced difficulties, they were not discouraged from forging ahead as they already observed
improvements in their programming skills. Some others also believed that the intervention was fun
in the learning process, making them enjoy learning beyond what a conventional teaching could
have offered. The use of WhatsApp made learning to be done in a relaxed atmosphere. In addition,
this intervention helped students to cultivate a daily habit of learning and practicing programming,
which has the potential of helping the students to achieve a long-term vision and goal.

Confidence, Satisfaction and Persistence

The nature of the challenge demanded that the students think and come up with an original

solution. Interestingly, they realized that even though they had access to online resources, they
couldn’t just adopt such online solutions. This boosted their confidence and they were ready to
take on any seemingly complex challenge or application in future. It was also amazing to realize
that some of the students already integrated their daily activities around the challenge. Even when
they are faced with difficulties, they are not deterred as they know that there is a joy and
satisfaction that they will derive if successfully completed. Fig. 7 illustrates this. Therefore,
WhatsApp is a platform that could facilitate the learning of complex and technical subjects.

| %\00

Figure 3: A sample of the daily challenge
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Hello dear, how's the challenge
going? Do carry on. Encourage ur stu-
dents. This is how the Chinese and
Indian started and they have taken
over the IT space all over the world.
They are all in every organisations
because of their skills. So Carry on.
You are doing a great job.

Dr Sakpere

Dr Sakpere

Hello dear, how's the challenge going?
Do carry on. Encourage ur students. This
is how the Chinese and Indian started a...

| hope this will encourage everyone.

That message is from a friend who i
told about this competition. | didnt tell
her anything about our discussion on
contiuing or not o. | just received the
message from her Just now

® N\ o

Figure 4: A goodwill message from a friend who
heads the IT unit of MTN, Nigeria (It came at a
time when some of the students felt discouraged)
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4.3 Challenges

While the intervention has many positive outcomes, we were however faced with various
challenges. Firstly, WhatsApp does not allow students to collaborate to write programs. It does not
even have an Integrated Development Environment (IDE). Thus, many students had to take a
screenshot of their codes and send it whenever they needed help with it. Secondly, it was observed
that some students still wanted to move at a slower pace. This necessitated the need to create a
second phase of the challenge for those who wanted to move with the increasing complexity of the
daily challenge. Thirdly, since anonymity was not guaranteed, some students were shy to express
themselves in the group chat. They had to send a private message to the course lecturer to ask
their questions. This deprived other students from benefiting and contributing to the discussions.

4.4 What Next

Firstly, we would like to do a more robust evaluation using advanced techniques. Secondly, we
hope to work with the participants who couldn’t continue with the use of the intervention due to
the increasing complexity of the challenge. This will allow us to come up with an appropriate
alternative for those in that category. Thirdly, we would want to encourage students to join the
group anonymously so that they can freely ask their questions in the group while others can
benefit and contribute. They will be discouraged from contacting the facilitator privately, as far as
the challenge will be concerned. This should guarantee their privacy. Lastly, we would like to do
more study and co-design with all participants on developing appropriate learning tools that are
encompassing. By encompassing, we mean that it supports social interaction, offers IDE for writing
and compiling programs, provision for assessment and feedback.

™ -
*~~ielcome to Sugargram-~*

—  UserLoginS... o o
/storage/emulate.. =
print(**~~Welcome to Sugargram~~*")
print(" ")
#lists
usernames = [Bill', 'Aisha’,'Shamsiyah',
Barry]
passwords = [06942','11142','23923',
245531
6 | user = input("New user? Press 1 to create
an account \nlf you already have an
existing account, press 2 to login\n")
user = eval(user)
print(* )
if user==1

form below")
name = input("Enter your full name: ")
username = input(*Enter your
username: °)
while username in usernames
username = input("Sorry, username
already exists.\nPlease enter another|
username: )
else:
usernames.append(username
ame to list

add user

usernam

Figure 5: A solution to a sample question by a participant
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Temilade

Am | the only one getting better at
coding, because today | had way
fewer errors than day 1, 2 and 3. | had
less than 5 errors. 12:29 AM

On the first day, | remember that |
spent the entire day figuring it out. |
was so frustrated. 2:30 AM

Now I'm clocking 3 hours. > 55 A

Day 3. | didn't get the concept of
loops and now | can use up to 4 loops
comfortably. 12:31 AM

Bryan
Definitely not only you - 5 1

Day three was a complete walk over
for me :34 AM

Temilade
Day 4 was a breeze .44 11

nere

I just thought i should share this

Its okay to take a break if you have been.

| can so relate with this. Ever since
this challenge started, | never fully
take my mind off from the challenge
of the day. Even when | am doing little
things like walking or eating, | will
be thinking up ways on how to get it
done.

People do say hours roll by without
you even noticing, when you write
codes, now | can say this to because
| feltit not just once, in my own life...

The amazing rush you get inside

of you when you have figured it
out(especially on your own) and
executed it successfully is epic! And
that is why | won't act lazy, | will still

30-30 Challenge Phase 24 /4

Akindele, Chibuzor, Daniel, Dolapo, Dr Sak
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: Ma, I'm really happy about

today's challenge. When | saw
the question this morning, | was
totally lost, | didn't understand
anything. The codes online even
made it worse but | remembered
the 'How to solve it' concept and
| decided to use that

At a point, | felt like crying &
but on breaking everything down
and solving it, one after the
other, | was able to get it and
even include that 'if condition’
that did the conversion inside
my code

Thank you for being you A

I'm happy you're our lecturer 2

The effects of the 30-30
challenge on my habit

We all have habits. Well has a
computer scientist, it is expected
to develop a habit of programming
but I never expected it to be this
fast. I developed a habit in
programming all because of the
idea of dedicating at least 30
minutes daily to it.

In general, I would say these past
20 days have been tedious but
crucial, they have instilled in me
the discipline I think I would need

My Flow Experience

If someone told me six months ago that | would
be so enthusiastic about something related to
school and look forward to more of it everyday, |
wouldn't believe. It is disheartening to know that
about 73% of students don't enjoy school. This is
because most students fail to have a flow
experience.

According to Mihaly Csikszentmihalyi, a
psychologist, he explained the concept of flow as
having a clear goal, clear and immediate
feedback mechanism, skill/challenge balance,
concentration and control.

For the first time in my life, all thanks to my
Godsent lecturer, Dr. Sakpere, | now know what
a flow experience feels like. The 30-30 challenge
has been an exciting one, challenging me beyond
what | think I can do. Now, | wake up everyday
knowing that I'm one step ahead in becoming a

successful programmer.©

be on it because of | want to feel that v
amazing rush once again M Q a

Figure 7: Showing engagement among participants

to be a great computer scientist
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