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ABSTRACT
We created a quiz-based intervention to help secondary
school students in Cameroon with exam practice. We sent
regularly-spaced, multiple-choice questions to students’ own
mobile devices and examined factors which influenced quiz
participation. These quizzes were delivered via either SMS or
WhatsApp per each student’s preference. We conducted a 3-
week deployment with 546 students at 3 schools during their
month of independent study prior to their graduating exam.
We found that participation rates were heavily impacted
by trust in the intervening organization and perceptions of
personal security in the socio-technical environment. Par-
ents also played a key gate-keeping role on students’ digital
activities. We describe how this role - along with different
perceptions of smartphones versus basic phones - may man-
ifest in lower participation rates among WhatsApp-based
users as compared to SMS. Finally, we discuss design im-
plications for future educational interventions that target
students’ personal cellphones outside of the classroom.
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1 INTRODUCTION
Researchers in HCI have demonstrated a longstanding inter-
est in how new technologies can be used to improve educa-
tion. For example, recent work in US contexts has included
interactive tabletops [28], intelligent tutoring systems [31],
and virtual educational spaces [8]. Education is also the most
prevalent domain in HCI for developing contexts (HCI4D)
[10], which focuses on low-resource and marginalized com-
munities in the Global South. Recent studies have addressed
Massive Open Online Courses (MOOCs) [25], educational
games [23], and informal education or training [32]. Our pa-
per contributes to this body of work by creating and studying
an intervention that uses either short message service (SMS)
or WhatsApp to deliver exam practice quizzes to high-school
Baccalaureate students in Cameroon.
For secondary school students in Cameroon, few occa-

sions are more important than their qualifying exam. Stu-
dents spend the entire last month of their final year in school
preparing for their Baccalaureate. Passing it and scoring well
marks a successful debut into adult and professional life,
opening opportunities for employment and continued edu-
cation. Despite the importance of the Baccalaureate, many
are left to their own devices. Students perform this month of
exam preparation mostly outside of the school itself. Some
students hire tutors or engage in group study sessions where
possible. However, many students find it challenging to
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Figure 1: A student shows the quiz questions he has received
and answered via WhatsApp on his phone.

source adequate study materials and other resources that
will help them properly prepare for their exams.

Our goal was to explore the possibility of engaging high-
school students with exam practice quizzes that were deliv-
ered directly to their personal phones via SMS or WhatsApp
to improve studying. These quizzes were sent to students
several times per week, and each consisted of 3 practice ques-
tions on multiple subjects. The questions were sent one at a
time: Question 2 was sent only after the student responded
to Question 1. Thus, completing a quiz involved a multi-step,
two-way interaction between the student and our automated
system. We evaluated our intervention through a 3-week de-
ployment with 546 students at 3 high schools in Cameroon,
collecting quantitative system usage data and qualitative
data from 9 focus groups conducted with 47 participants.

Our findings show that trust was a crucial decider of stu-
dent participation. This trust included both students’ percep-
tions of personal security in the socio-technical environment
of SMS and WhatsApp, and trust in the specific organiza-
tion communicating with them. In addition, we found that
parents served as crucial gatekeepers to students’ digital
activities during the exam study period. Students, parents,
and teachers did not widely view mobile phones as produc-
tive or studious devices. This view, combined with parental
gate-keeping, impacted participation rates in our deploy-
ment, especially among WhatsApp participants. We discuss
directions for future work and suggest changes to the presen-
tation and deployment of future educational interventions
that rely on personal cellphones outside of the classroom.

2 RELATEDWORK
Our work intersects multiple sub-domains of HCI and builds
on a rich body of prior work. Education is a frequent applica-
tion domain in HCI4D and Information and Communication
Technologies for Development (ICTD) literature [10] and

the focus of learning technologies researchers. Our interven-
tion uses SMS and WhatsApp. SMS has a history of diverse
applications in ICTD [10], and there is growing research
examining WhatsApp and other mobile instant messaging
(MIM) platforms in educational settings [43]. Our work con-
tributes to the space covered by these overlapping fields.

Education in HCI4D. Technology-based educational interven-
tions in developing contexts have been studied in both formal
and informal educational environments. In classrooms, re-
searchers have created collaborative learning experiences by
enabling students to play educational games on shared com-
puters using multiple mice [34] and keyboards [45]. Games
have also been deployed for education using other technolo-
gies, such as feature phones [15] and cameras [23].
MOOCs have also been applied to developing contexts

for their promise of free education and increasing access
for underprivileged students. Most MOOCs are created with
a Western, educated, industrialized, rich, and democratic
(WEIRD [18]) audience in mind, but some researchers have
found that deploying MOOCs abroad can provide tangential
benefits in the form of cultural and social capital [26]. How-
ever, the mismatch of assumptions between the course con-
tent and local context can be barriers toMOOC adoption [25],
and it is uncommon for MOOC students to participate as an
alternative to an unaffordable formal education [12]. Courses
on mobile devices may help bridge this gap [14].
Outside of the classroom, a large body of work has fo-

cused on training and vocational education. These included
peer-shared lessons on sustainable agricultural practices for
farmers via voice messages [32] and locally-produced video
training aids for community health workers (CHWs) [22, 29].
In 2016, Gill et al. [16] described a system of providing quizzes
on a regular schedule via SMS for CHWs in Vietnam. These
quizzes were provided over a 6-month period and CHWs
were tested afterwards to determine if those who received
quizzes performed better. Although the study did not find
a significant performance difference, they reported that the
low cost of SMS and the positive reception of the quizzes
may make such interventions worthwhile [16].
A similar SMS-based quiz intervention was deployed to

Uganda for patient health education. Danis et al. [9] sent
multiple choice questions for HIV/AIDs awareness to factory
workers over the course of a 2- to 3-week period. Patient
health education has been the goal of several interventions
from voice systems for Ebola awareness [47] to videos for
discussing HIV/AIDS in culturally sensitive ways [41]. Re-
searchers have also used MIM in South Africa to address
educational and health-education needs [17].

SMS and MIM in Education. SMS’s low cost and high avail-
ability have made it a frequent tool of both HCI4D interven-
tions and educational interventions more broadly. SMS has
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been used within higher education classrooms to provide in-
teractive activities and enable open channel feedback [39, 42].
Other researchers used SMS to release educational infor-
mation such as grades, enrollment, and announcements to
university students [6, 38]. Health education has also made
use of SMS, with studies on sending messages on managing
diabetes to parents of diabetic children [46].

Use of MIM tools, like WhatsApp, in educational domains
is a growing research area as these tools become increas-
ingly prevalent. Researchers have used MIM tools to pro-
vide students in higher-education courses with a channel
for after-hours instructor support or to distribute additional
educational materials [40]. WhatsApp and similar tools have
been used to build educational games [7, 17], for class dis-
cussion in university settings [21, 24], and for sharing voice
recordings for peer-feedback during language learning [44].

SMS in HCI4D. Automated SMS has a long history in HCI4D,
with software libraries such as RapidSMS [36] being devel-
oped for the purpose of collecting data and building SMS-
based interventions. SMS has been used as a means to man-
age and transfer mobile money, most notably M-PESA [19].
In the health space, a common use of SMS is for outpa-
tient medication and appointment reminders [33]. Some re-
searchers have used SMS to enable patients to ask health
questions and seek advice or services [35]. SMS has also
been applied as a medium for supervising health worker
performance and providing performance feedback [11].

Our Contribution. Past work has focused predominantly on
using either SMS or MIM for higher and adult education.
We look at WhatsApp-based messaging in direct compari-
son to SMS within an intervention focused on high-school
students in HCI4D contexts. Our use of graded quizzes for
exam preparation is uncommon in educational messaging.
And while past work has delved into the impact of MIM- or
SMS-mediated interventions and how students interacted
within them, we examine factors which influence students’
ability or decision to participate in such interventions.

3 RESEARCH CONTEXT
Cameroon is a sub-Saharan nation with a population of ap-
proximately 23 million as of 2015. Due to its colonial history,
education in Cameroon is distinguished by its two paral-
lel systems based on the French and British models. In the
French-speaking east and south regions of the country, en-
compassing the capital of Yaoundé where our study took
place, the vast majority of students go through the franco-
phone education system.
In both systems, primary education is 6 years long, com-

pulsory, and free, although families are required to pay for

uniforms and supplies. Secondary education is not compul-
sory or free, and costs vary widely as the majority of sec-
ondary schools are private institutions. Secondary education
consists of 7 years of schooling, at the end of which, students
take a qualifying exam. For students in the francophone sys-
tem, this exam is the Baccalaureate. Passing this exam is
crucial for entry into professional life or as part of an ap-
plication for higher education. Students view the successful
passing of the Baccalaureate as both an achievement and the
beginning of adulthood. However, pass rates are historically
low, with only 52.7% of students passing in 2016 [30].
Education levels in Cameroon have gradually improved,

with 72.8% of the population completing primary school
in 2014 as compared to 47.8% in 1990. Enrollment has also
increased in secondary schools [1]. However, schools remain
underfunded and poorly equipped, corruption is endemic,
educational materials can be expensive and in short supply,
and security challenges have made education difficult or
inaccessible in parts of the country [1, 13].
In the last decade, Cameroon has seen widespread adop-

tion of cellphones and mobile devices. In urban contexts,
such our study site of Yaoundé, cellphone adoption among
youth is near universal. A recent national survey reported
that 92% of respondents age 15-29 owned their own phone,
up to 95% among urban youth [3]. These figures suggest that
cellphones may provide an inexpensive means for delivering
educational materials to students.
In this research, we worked with PICHNET, a locally-

based NGO in Yaoundé with experience conducting surveys
that maintains connections with local government affiliates.
These affiliates helped us negotiate access to schools and
teachers. Outside of PICHNET, members of our research
team have worked in Cameroon for several years.

4 INTERVENTION DESIGN
In January 2018, we conducted informal meetings with ed-
ucators in Cameroon and an exploratory focus group with
19 local secondary and university students. A lack of educa-
tional materials and the importance of the Baccalaureate on
life after secondary school were frequent themes.We decided
to focus on a mobile-based intervention that would deliver
multiple-choice quizzes as test preparation materials directly
to students’ cellphones. From these discussions, in which
most students described using WhatsApp as their primary
means of mobile communication, we decided to deliver these
quizzes via either SMS or WhatsApp.

We designed our intervention to increase student learning
and better prepare them for the Baccalaureate in multiple
ways. Foremost, our quiz was intended to invoke secondary
learning effects by sending questions on a regular schedule
to encourage students to practice at those times. Spaced or
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Figure 2: Typical multistage interaction of a student with a
quiz. If the end time is reached before all questions are an-
swered, the Manager skips to sending correct answers.

distributed practice can improve students’ recall by remind-
ing them of past learning episodes [4] and encouraging them
to look up related materials via lateral learning [16]. As the
quiz questions used material that teachers covered earlier in
the year, students were challenged to retrieve information
that they had previously learned. Such review improves re-
tention and long-term learning [2, 37]. Finally, the questions
and answers provided by the intervention represent a new
source of study materials for students.

As shown in Figure 2, our quizzes centered around a mul-
tistage interaction using a question and response model. As
SMS andWhatsApp are asynchronous communication meth-
ods, it is difficult for the user to discuss more than one topic
at a time. Thus, a new question was sent only after a prior
question was answered. We grouped multiple questions into
a unit of a quiz, which was automatically graded after some
set time. This enabled us to have checkpoints for sending
answers and performance feedback that was synchronized
across all users and reduced the chance that students would
share correct answers with each other. It also allowed us to
remind students to study with regularly spaced messages
even when the student did not answer any questions.

To simplify the handling of student responses, we decided
to use multiple-choice questions with a standard of a single
correct answer out of 4 answer options. We also included
an fifth, explicit option for students to skip that question.
Although this would count the question as being answered
incorrectly, it was intended to encourage students to view
more questions rather than to be stuck.
At the beginning of each quiz, students were sent a start

message describing the number of questions in the quiz and

brief instructions to respond with either the letter of the an-
swer or "stop" to unsubscribe. This message was immediately
followed by the first question. If the student answered all
questions in the quiz, they were given a completion message
stating that their results would be given to them soon.

We decided on 3 questions per quiz as a size that would be
large enough to createmeaningful groupings of questions but
small enough that students could realistically complete all
questions in the quiz period and avoid fatigue and disinterest.
We chose to send 3 quizzes per week, onMonday,Wednesday,
and Friday afternoons, again to balance quiz fatigue against
regular interactions. The time of day was chosen based on
our exploratory discussions, which revealed that students
were typically less busy on weekday afternoons.

When each quiz ended, regardless of whether a student
completed all 3 questions or not, students were sent a mes-
sage with both the letter and a short textual explanation of
each correct answer in the quiz. Students were then provided
a feedback message that gave the number of questions an-
swered correctly by the student in the past quiz, across all
quizzes, and in the most recent 3 quizzes. We hoped that
students would be motivated by feedback on their past per-
formance, and that the longitudinal nature of this feedback
would help them set and track goals of their own perfor-
mance. At the end of the last quiz in the intervention, stu-
dents received a message thanking them for their participa-
tion and wishing them luck on the Baccalaureate.

Implementation
From December 2017 to March 2018, we built a distributed,
cloud-based workflow and integration service named Pich-
netMessagingManager. The purpose of this service was to
manage the automated sending of messages, keep track of
interactions with a large number of students, and manage
state within those interactions. The Manager ran and stored
student data on cloud platforms in Amazon Web Services.
This allowed our application to easily scale up to handle
more quizzes and be resilient to server failures.

We built two subsystems and integrations in PichnetMes-
sagingManager to send and receive messages via either SMS
or WhatsApp. For SMS, finding an acceptable third-party ag-
gregator proved to be a challenge in Cameroon, particularly
one that would allow our study participants to reply to our
quizzes toll-free. Our implementation in Cameroon eventu-
ally relied on Mtarget, a France-based aggregator working
on the Orange network. We made clear to participants at the
start of the study that SMS replies were free.
We also had issues finding an acceptable provider for

WhatsApp messaging. At the time of our implementation,
WhatsApp did not officially support programmatic integra-
tion. We eventually settled on a third-party webservice that
relied on automating the WhatsApp’s web GUI to control a
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The severe legislation imposed by France in
Cameroon during the mandate period is called:
A: Direct administration;
B: Permanent assimilation;
C: Provisional paternalism;
D: Code of the indiginate;
E: Skip this question.

Figure 3: An example quiz question used in the study trans-
lated from French. The correct answer is D, indiginate.

WhatsApp account on a separate internet-connected smart-
phone. We established an account using a local Cameroonian
number with the PICHNET logo as the profile image to im-
prove the chances students would trust our messages.
Quiz questions were written by 8 volunteer secondary

school teachers in Yaoundé. These teachers provided
multiple-choice questions in 7 subjects that appear on the
Baccalaureate: English, French, geography, mathematics,
philosophy, history, and information technology. An
example question is shown in Figure 3.

Prior to deployment, the system was tested in the US and
Cameroon throughout April 2018, and we did not encounter
any lost or delayed messages via either SMS or WhatsApp.

5 FIELD EVALUATION
We evaluated our quiz intervention through a 3-week, 9-quiz
deployment. All procedures were IRB-approved.

Study Sites
We chose 3 francophone schools for our study that repre-
sent the wide breadth of secondary educational institutions
in Yaoundé. Lycée d’Elig-Essono is a government-run high
school with approximately 3000 students and a typical class
size of 70 to 80 students. Elig-Essono is large but also rel-
atively affordable, charging an annual tuition of approxi-
mately 40,000 Central African Francs (XAF) (about $71 USD)
per year. Consequently, it is the most socioeconomically
diverse of the schools in our study.
The second school, College Larousse is a privately-run

institution. Larousse is the youngest school in our sample
and also the smallest with approximately 1000 students. It
has the smallest typical class size of 50 to 60 students and
a tuition cost of approximately 140,000 XAF per year ($248
USD). Larousse represents one of the many newer private
schools that are attempting to expand their prestige.

The last school in our study is College Adventiste. This is
an older, religiously-affiliated school with a student body of
approximately 2000 and typical class sizes from 50 to 70 stu-
dents. Annual tuition is about 160,000 XAF ($283 USD). Due

in part to its long history, Adventiste is one of the more pres-
tigious secondary institutions in Yaoundé. At each school, we
selected classes in the last two years of secondary schooling,
equivalent to US 11th and 12th grade.

Procedure
We scheduled our intervention to be conducted alongside a
larger survey of high school students at the end of April 2018.
In this survey, we inquired about students’ educational and
employment aspirations, life outlook, trust in institutions,
technology usage, and engagement in healthy versus risky
behaviors.Weworked with school administrators to set aside
a few hours of time during normal class hours. Our staff gave
a short presentation of the purpose of the study and recruited
students to participate. Students completed the survey in the
classroom and were each compensated 4,000 XAF ($7 USD)
for their time. As part of the survey, we obtained students’
consent to participate in the quizzes, collected their mobile
phone numbers, and asked if they preferred to be contacted
via SMS or WhatsApp. In total, we recruited 546 students for
our study: 450 via SMS and 96 via WhatsApp.

We started the quiz intervention at the beginning of May
by sending an introductory message that tied the quizzes
back to the survey that students took at the end of April. We
also described the quiz, its purpose, and the quiz schedule.
Quizzes were then sent for 3 weeks during May for a total of
9 quizzes. This schedule was chosen because students were
released from school at the end of April and had a month
of self-directed Baccalaureate preparation for the exam at
the end of May. Thus, our quizzes coincided with the period
during which students were busy studying for the test and
ended right before the exam was administered.

During the deployment, we experienced challenges send-
ing quizzes via WhatsApp. Although WhatsApp account
numbers are typically the same as the user’s mobile phone
number, Cameroon had extended all local phone numbers
from 8 to 9 digits in 2014 by prepending either a two or a
six. However, the students who established their WhatsApp
accounts prior to 2014 had the old, 8-digit version of their
phone number as their WhatsApp account number. We re-
solved this issue by sending quizzes to both the 8- and 9-digit
versions, but this resulted in WhatsApp participants starting
a week later and receiving only 6 quizzes instead of 9.

Focus Groups
At the end of the deployment, we invited students to focus
group discussions to better understand their experiences in
our study. We stratified students into three categories.
The first category included students who engaged more

with the quizzes, defined as those who answered at least 1
question in each of the first 4 quizzes for SMS or the first
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quiz for WhatsApp. We conducted 3 groups with a total of
15 participants in this category (12 men and 3 women).

The second category included all other students who re-
ceived quizzes. As study habitsmay differ between thosewith
different levels of quiz engagement, we made this distinction
between our categories to enable more diverse opinions to
be expressed. We conducted 4 groups with 22 participants
in this second category (7 men and 15 women).
Finally, our third category included students who con-

sented to participate but were part of a non-intervention
group that did not receive quizzes. Although they could not
answer questions related to the quiz, we were still interested
in their use of technology, SMS andWhatsApp, and views on
institutional trustworthiness. We conducted 2 groups with
10 participants in the third category (3 men and 7 women).

In total, we conducted 9 focus groups with 47 participants
(22 men and 25 women). Students were called on their given
mobile numbers and recruited via voice. All focus groups
took place in June and July 2018 after students had completed
their exams but prior to receiving their results. 3 focus groups
were held at the PICHNET offices, 1 in a researcher’s home,
and 5 in the private office of a local affiliate. These locations
were all geographically central to Yaoundé.

For the first and second categories, we asked participants
their opinions regarding the quizzes, reasons for responding
or not, challenges or benefits experienced, suggestions for
improvement, and more. Focus groups were held in French
by a local, multilingual moderator, lasted between 50 to 80
minutes, and were audio recorded. We worked with the mod-
erator to translate the questions from English and gauge
their appropriateness.

Data Collection and Analysis
Our data consisted of quantitative data regarding students’
interactions with the intervention and qualitative data from
the focus groups. Focus group recordings were transcribed
and translated by a local university student. We analyzed
the data using thematic analysis [5], reading through the
transcripts multiple times to identify codes. Examples of
codes include Baccalaureate as Entry to Adulthood, Fear that
Quiz was a Scam, and Parents ConfiscatedMobile Phone. Codes
were clustered into high-level themes that represent our
main findings. Examples of themes include Importance of the
Baccalaureate, Distrust of PICHNET, and Parental Control.

6 FINDINGS
Understanding Participation
Response and Participation Rates. Students provided in total
2678 parsable answers to quiz questions for an average of
297.6 responses per quiz. This was an mean response rate
of 19.5%, which was as high as 23% in the first 2 quizzes

Figure 4: Student participation rate via SMS by percentage
answering 1, 2, or 3 questions per quiz.

and declining as low as 15.6%, but recovering right before
exams were held. Given the novelty of the intervention in
this context, we have no baseline for determining whether
this is a high or low response rate. The shortage of exam
study materials may suggest the rate is low. On the other
hand, given the initiative’s recentness and lack of a strong
support program, one may also consider this rate high.
Participation rate refers to the portion of students who

answered at least 1 question. As shown in Figure 4, participa-
tion was highest on the first quiz, where 24.7% of SMS-based
users participated. The penultimate quiz saw the lowest par-
ticipation rates, with 17.8% of SMS-based users. If a student
chose to participate in a quiz, they tended to answer all three
questions. For example, 96 students answered all 3 questions
on the first quiz, whereas only 7 and 8 students answered 2
and 1 questions, respectively. This was likely heavily influ-
enced by the structure of the quiz, in which the next question
was sent immediately after a response was received for the
previous question, encouraging continued interaction.

High and Low-Participators. 164 SMS-based users, or 36.4%
of the SMS-based group, answered at least 1 question during
the entire intervention. We call this subset of the students
participators, and their participation can be characterized
as bimodal. In Figure 5, participators are grouped by the
number of quizzes in which they participated. While there
was a set of high-participators, who answered a question in
at least 7 quizzes, there were also many low-participators,
who participated in 3 or fewer quizzes.

To better understand how high- and low-participators
behaved across the duration of the intervention, we clustered
all SMS participators into 2 groups using Ward’s minimum
variance method for hierarchical cluster analysis [20]. We
then graphed the arithmetic mean of the number of questions
answered per quiz within each cluster, as shown in Figure 6.
We see that high-participators (n = 87) stayed consistent

throughout the intervention, answering questions on most
quizzes at similar rates. Low-participators (n = 77) were
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Figure 5: Percentage of SMS-based participators per number
of unique quizzes they participated in, summing to 100%.

more likely to answer a quiz question at the start of the
intervention, but declined over time, stabilizing by the fourth
quiz. This is likely due to novelty effect, with participation
declining as interest in the new intervention decreased. It is
encouraging that this novelty effect impacted only half of
our participators. However, high-participators were likely
intrinsically motivated to prepare for their Baccalaureate
regardless of the prompting of our quiz intervention.
Unlike SMS-based users, the bimodal characterization is

not apparent for WhatsApp-based participators, either due
to the differences in timing or the smaller sample size of
students who preferred WhatsApp.

Trust As a Determinant of Participation
To better understand students’ motivations and incentives
for answering quiz questions, we asked focus group partic-
ipants why they chose to respond or not. Throughout the
group discussions, many students described uncertainty and
distrust as reasons for a lack of participation.

Confidence in PICHNET. This included distrust of PICHNET,
the organization shown as sending the quizzes. The actions
and inactions of the organization factored into students’
trust calculation. For example, before the quiz intervention,
students were asked to complete a survey with questions
about their life goals and risky behaviors. The presentation
of this survey is one example of an action that may have
reduced trust in PICHNET, since many students were con-
cerned about the sensitive nature of some survey questions.
This could have led to people “opting-out” by refusing to
respond to the quizzes.
On the other hand, actions such as being sensitive to the

students’ schedules and only sending questions during conve-
nient times helped build trust and confidence. Some students
told us how the quiz intervention itself built trust, as it was
a tangible sign of PICHNET’s intentions to help students.
Students emphasized the importance of the presentation

of information about the quizzes to build confidence in the

Figure 6: Average number of questions answered per quiz by
high and low-participator, SMS-based students.

organization. Although our intervention began with an intro-
ductory message, many participants either missed reading
this or did not pay it much attention. Instead, a common
suggestion was to hold an in-person conference to explain
our goals and introduce the quiz.

Insecurity in Environment. Regardless of confidence in PICH-
NET, students were also distrustful due to the uncertainty
of the socio-technical environment in which they lived. Stu-
dents were cautious answering quizzes because they were
afraid of scams, harassment, and even had concerns about
personal safety and kidnappings. Almost all focus group par-
ticipants had heard stories of public corruption. Students
reported receiving conflicting information about the Bac-
calaureate from multiple sources, and may have been afraid
that the intervention was a prank or an attempt to cheat or
harm them. This context of insecurity and uncertainty had a
chilling effect on participation. As one participant described,

"It must be said that as exams approached, I
received messages from everyone, whether my
friends or classmates, saying that here are the
questions that will come during the exam. As we
do not know where to put our head anymore,
we don’t know what is true and what is wrong."
[FGD9:C2:P46, Woman]

Some of our focus group participants admitted to being
unaware of which organization was sending them quizzes,
despite occasional reference to the PICHNET name. They
did not make the connection between the quizzes and the
organization that met them in their classroom with a survey.
Unsure of the motivations of the sender, these students were
reluctant to interact with an “unknown interest.”

Comparing SMS and WhatsApp Participation
In the initial survey in April, 1117 students answered a ques-
tion about their messaging service preferences for receiv-
ing communication. 400 students, 35.8%, indicated that they
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Figure 7: Participation rate via WhatsApp by portion an-
swering 1, 2, or 3 questions per quiz.

would prefer to be contacted via WhatsApp with 206 pre-
ferring it exclusively to SMS or any alternative service. An
additional 42 students did not prefer WhatsApp but provided
a WhatsApp account number regardless. SMS remains by far
the most common preference, with 863 students or 77.3% of
respondents, 747 of whom preferred it exclusively. However,
WhatsApp is clearly a popular alternative and has captured
a large plurality of the student population.

Response and Participation Rates. Figure 7 shows the pro-
portion of WhatsApp participants who provided parsable
answers to 1, 2, and 3 questions per quiz. Similar to SMS,
WhatsApp participants tended to answer all 3 questions if
they answered one. However as seen in Figure 8, they gener-
ally responded at lower rates than SMS participants.
Comparing WhatsApp and SMS participation is compli-

cated by the fact that WhatsApp users only had the opportu-
nity to participate in 6 quizzes. Comparing these WhatsApp
quizzes to the last 6 SMS quizzes holds constant the chrono-
logical period and contents of the quizzes. Comparing to the
first 6 SMS quizzes takes into account the user’s experience
receiving their first few quizzes (i.e., novelty effects).

We compared the sum of questions answered per student
via WhatsApp against the same sums calculated for both the
first-six and last-six SMS quizzes. Since the sample sizes of
SMS and WhatsApp users is different (NSMS = 450, NWhatsApp
= 96) and the distribution of answer rates among students
is non-normal, we use the Mann–Whitney U [27] test to
perform these comparisons.

Participants who received quizzes via WhatsApp submit-
ted an average of 1.96 responses, while those that received
quizzes via SMS submitted an average of 3.84 responses dur-
ing the first-six quizzes or 3.54 responses during the last-
six quizzes. Both differences were statistically significant
(Ufirst-six = 24522, pfirst-six = 0.012, Ulast-six = 23876, plast-six =

Figure 8: Comparing participation rates between SMS and
WhatsApp for those answering at least 1 question per quiz.

0.045). This finding suggests that WhatsApp-based partici-
pants respond to fewer questions during the quiz interven-
tion than SMS-based participants.
Students using WhatsApp answered at least 1 question

on an average of 0.71 quizzes, while those using SMS did
so on an average of 1.34 of the first-six or 1.26 of the last-
six quizzes. Both differences were statistically significant
(Ufirst-six = 24506, pfirst-six = 0.013, Ulast-six = 23898, plast-six =
0.043). Given that WhatsApp participants, like SMS, were
likely to answer all 3 questions in a quiz, this result suggests
that WhatsApp participants’ lower response rate may be due
to less-frequent, rather than less-intense, participation.

This difference in participation was unexpected, as What-
sApp users are likely on average more comfortable with
technology than SMS-based students. At a minimum, What-
sApp requires a smartphone and an Internet connection.
Thus, WhatsApp users may be more receptive to an ICT-
based educational intervention, and one might expect equal
or higher participation rates as compared to SMS. We now
use qualitative data from our focus group discussions to ex-
amine reasons for why this was not the case and in-fact saw
lower participation among students using WhatsApp.

Normative Role of Cellular Technology. A few participants
described how, in Cameroon, devices such as cellphones and
messaging technologies were typically not seen as having
productive or educational uses. While some students may
use their phones for studying, the view that phones could
be or were studious devices was far from universal. A few
students in the focus group discussion noted this distinction
and disconnect between the norms around their cellphone
and our attempt to use it for education. Although this repur-
posing was not necessarily frowned upon by students, they
did note we should domore to fight mismatched expectations
from teachers and parents. As one participant said,
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"SMS most of the time is used to entertain. When
you want to do something serious by SMS, it is
possible, but you must add something specific."
[FGD9:C2:P45, Woman]

Controls and sanctions exist to separate productive and
educational environments from cellphones. For example, stu-
dents attending Lycée d’Elig-Essono, the largest school in
our study, reported that they were not allowed to bring their
phones to campus. 11 of 36 participants across all of our
quiz-receiving focus groups reported that their parents con-
fiscated their phones during the month of study prior to the
Baccalaureate.

Parental Control. Our participants still resided in their par-
ents’ homes and were subject to parental control and de
facto guardianship. Students reported several ways in which
parents exercised control over students’ activities, especially
during the study period. For example, in the physical space,
parents restricted where students could go and who they
could interact with using surveillance and curfews. While
recruiting for focus groups, we spoke to parents multiple
times about the purpose of our research and the organiza-
tion. In 3 instances, parents even showed up to the focus
groups in person to question us. One student highlighted the
importance of the role parents play:

"You have to talk to the parents first because they
are the ones responsible for their children, and they
think that there are a lot of dangers out there, like
witchcraft for example." [FGD3:C2:P12, Woman]

We found that parents played a crucial gate-keeping role
in mediating interactions between a student and actors such
as NGOs. This role was not necessarily unilaterally imposed
by parents; it may also have been voluntarily requested by
students. For example, students often gave the phone number
of their parents as contact information instead of their own,
thus allowing messages to be filtered through their parents.
Parents used methods such as monitoring, acting as a digital
intermediary, and confiscating phones to exert control over
students’ digital activities.

Smartphones and WhatsApp Disproportionately Impacted. As
WhatsApp is only supported on smartphones, from our sur-
vey of student messaging preferences, we see that at least
39.6% of students in our sample own or have access to a
smartphone for personal messaging. This reflects both the
increasing adoption of smart devices and in particular among
the vanguard group of secondary students, whose families
pay for their education and thus are likely to come from
middle to high socioeconomic backgrounds.

However, smartphones and WhatsApp may be dispropor-
tionately impacted by parental control. Among the students
in our focus groups that reported their phones confiscated, 4

of these students in 4 groups explicitly reported that it was
a smartphone but their parents also allowed the student to
swap their SIM to a basic phone. Such a student would have
been able to respond to SMS quizzes, but would not receive
WhatsApp messages until their smartphone was returned to
them. One participant described,

"The fact that students prefer SMS over What-
sApp is due to the fact that the parents deprive
the children of optional telephones that include,
for example, WhatsApp, Facebook, so that they
do not move away from the real world. They are
given simple phones to communicate. This is why
the only means of communication they have are
either calls or sending SMS." [FGD8:C1:P43, Man]

Differential parental attitudes towards smartphones pro-
vides one possible explanation for the significantly lower
WhatsApp-based participation rates that we observed. An-
other student made this connection explicitly, identifying
confiscation of WhatsApp-enabled phones as a reason why
some would not have received the quiz and responded to it.

"It is because some students do not have phones.
It can also be due to the fact that people may
have given WhatsApp numbers, but afterwards
[their parents] took their WhatsApp and held it."
[FGD3:C2:P14, Man]

Role ofQuizzes as a Study Aid
To understand how the quizzes impacted students’ exam
preparation, we asked focus group participants to describe
how the quizzes were helpful or harmful as a study aid.

Quiz Prompted or Challenged Students to Study. Several
students in different focus group categories described
the quizzes as prompting them to research a topic in
greater detail or review past materials to correctly answer
a question. Due to the difficulty of the questions and the
regularity at which students received them, the quizzes were
seen as challenging the respondent to do more studying
than they would have otherwise. Some respondents noted
that the month of independent study was a time in which
quizzes were particularly valuable for inducing students to
think and study. One participant said,

"The different quizzes . . . permit me to try to
revise the lessons that I may have forgotten.
Through these quizzes I realized that I did not
understand well, I still have to do some research."
[FGD8:C1:P40, Man]

Quizzes Served as Focus of Collaborative Study. Students also
used the quizzes as a focus for studying collaboratively with
friends and family. One respondent sought help from an
older siblings to answer the questions. Another shared the
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questions with a younger sibling who was about to take a
lower-level exam. Multiple participants described sharing
the quiz questions with friends who did not receive them.
Some worked on questions together, while others discussed
answers after the fact. One participant said,

"I discussed it with friends, but unfortunately, they
did not receive the quizzes, so we often solved the
questions together." [FGD7:C2:P36, Man]

Quiz Content Did Not Match Students’ Needs. Althoughmany
students added the quizzes to their study routine, some stu-
dents mentioned that the quizzes were not useful because
the questions were not always relevant. Unlike standardized
exams in the US, students in Cameroon study on different
tracks with varying emphasis on different subjects. Although
the quiz questions were written by local instructors, they did
not fit the needs of all students equally. Questions may have
been to hard, too easy, or irrelevant to their specialization.
This lack of applicability was discouraging and may have led
students to dismiss the quiz intervention in entirety, leading
to lower participation.

Mismatched Expectations with Automated Interaction. Stu-
dents were unfamiliar interacting with an automated mes-
saging system. Participants were accustomed to sending mes-
sages to other humans and expected the quiz system to be
similarly operated by a human. The fact that it was not ran
counter to users’ expectations. We received several messages
thanking the operator or asking clarifying questions. Auto-
mated responses stating that the user’s message could not
be parsed then confused these students. A few users also
sent messages that showed they were frustrated with our
system’s inability to understand their complaints.

7 DISCUSSION
Design Lessons for Trust. To improve participation, interven-
tionists should emphasize building rapport with potential
users. It is important to structure and present interventions
to take trust in the organization and perceptions of security
in the socio-technical environment into account. In the case
of our quiz intervention, providing the introduction to the
quiz via SMS or WhatsApp messages was too late to build
trust with some of our students. Future work that exam-
ines students’ conceptions of trust could provide additional
insights into these issues. For example, we could focus on
better understanding the models of trust that impact student
and parent behavior, examine the differences in trust be-
tween high- and low-participators, or broaden the research
to examine trust and insecurity in Cameroon over time.

As we found that parents play a central gate-keeping role
for their children, we recommend that educational interven-
tions properly communicate their goals and intentions to

both parents and students, and obtain parental buy-in for
student participation. Where meeting directly with parents
is not possible, contacting parents and providing them with
a method to query the intervention may be an acceptable
alternative. For example, future iterations of our quiz inter-
vention could send information home with students on paper
pamphlets and provide parents with a phone number to call
for questions. Parents that are aware of and approve of an
education intervention can additionally encourage students
to participate in those programs.

Without parental buy-in, parents’ ability to place control
on students’ digital activities can reduce participation. We
see how this may have resulted in lower answer rates in our
quiz among WhatsApp-based students. Though SMS and
WhatsApp are both messaging services, the latter is not a
drop-in replacement for the former. WhatsApp, and similar
MIM services, must confront additional challenges beyond
higher cost to the user in the form of more expensive phones
and service. These challenges arise because the perception
of this technology as valid for non-entertainment purposes
is not universal in our context.
Interventions that repurpose a technology with preexist-

ing norms around its use must address those norms, and
subsequent societal controls, in the intervention design. One
way to address this may be to ask key actors to allow ex-
ceptions, such as convincing parents to allow smartphone
use during certain times for study. However, cellphones as a
non-educational device is a legitimate view, and designers
must take care that encouraging exceptions to these rules
could induce unintentional and negative repercussions.

Limitations and Improvements. Our findings suggest several
improvements within the quiz interaction that could increase
participation and its effectiveness. For example, customizing
quiz questions to make them more relevant to individual
students, changing the timing and duration of the quiz dur-
ing the school year, and adjusting the workflow to provide
students with answers to questions more quickly are all fea-
tures that came up in our data. We plan to incorporate these
changes into the redesign of our intervention before our
next deployment. In addition, since participants discussed
the social nature of studying for their exams, we plan to build
better collaborative features into the intervention and evalu-
ate whether they increase participation or promote learning.
Such features may include group quizzes, collaborative and
competitive feedback, and mechanisms to encourage stu-
dents to discuss study materials with each other.
One limitation of our study is that we do not know the

quizzes’ impact on students’ learning outcomes. A future
iteration of this work should measure Baccalaureate pass
rates among students receiving quizzes and compare them to
a control group. Another limitation is that we did not directly
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examine parent and teacher views on smartphones andWhat-
sApp. We cannot conclusively state whether norms around
smartphones versus basic phones drove behavioral differ-
ences in our intervention, or whether this may be caused
by attitudes towards WhatsApp versus SMS. A closer exami-
nation of perceptions of MIM platforms may better expose
the relationships between these technologies and acceptable
uses in this context.
Future work could examine differences in participation

rates and the degree of parental control based on demo-
graphic indicators. For example, gender biases in education
or differences in socioeconomic status may impact partic-
ipation rates. Such work may provide tools for future re-
searchers to use demographic indicators to identify potential
contextual pitfalls for a broad range of interventions.

8 CONCLUSION
This paper describes an intervention that sends regularly-
spaced exam practice questions via SMS or WhatsApp to
high school students’ mobile devices in Cameroon. Our study
shows that trust is a crucial decider of participation, includ-
ing perceptions of personal security and trust in the organi-
zation communicating with students. We show how students
and parents did not universally view mobile phones as pro-
ductive or studious devices which can negatively impact par-
ticipation when combined with parental control of students’
digital activities. We discuss the implications of our work
and ideas for the design of future educational interventions
that target students’ personal phones.
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