Kizzle- An App For Learning
Bo Sun, Richard Igbiriki, Perewari Pere
Dept. of Computer Science, Lincoln University,
Lincoln University, PA, 19352
bsun@lincoln.edu

Abstract— To enhance the computer science curriculum, a
mobile device application (smart phone app), Kizzle, was
developed and is currently tested in an introductory course in
computer science. The motivation for the app comes from recent
literature that indicates that women and students of color are less
likely to participate in class, either to ask or answer questions
[1][2]. As a result of this “shyness“ – for lack of a better word –
teachers often assume these students are not as engaged in the
material, and the students either lose interest in the subject or fall
behind their peers. The app can help with engagement in two
ways. In this paper, we will share our preliminary results and
detail the design and implementation of Kizzle.
Keywords—Learning app, Computer Science, engagement,
retention.

I.

INTRODUCTION

Optimal development and integration of mobile
technologies into the curriculum requires faculty and
administrators to understand how students use mobile
technology and how these technologies can be best used in the
classroom. Berking [3] defined mobile learning as, leveraging
ubiquitous mobile technology for the adoption or
augmentation of knowledge, behaviors, or skills through
education, training, or performance support while the mobility
of the learner may be independent of time, location, and
space. According to a 2014 EDUCAUSE report, 86 percent of
undergraduates owned a smartphone in 2014, and nearly half
owned a tablet [4]. As an integral part of students' daily lives,
mobile technology has changed how they communicate,
gather information, allocate time and attention, and potentially
how they learn, such that learners are not limited to the
classroom's setting [5]. The mobile platform's unique
capabilities, including connectivity, cameras, sensors, and
GPS, have great potential to enrich the academic experience
[3] and represent new opportunities for learners both inside
and outside the classroom [6]. However, there is a gap
between accessibility of mobile devices and their productive
use in the classroom. For example, Dahlstrom and Bischel [4]
found that only 30 percent of instructors incorporate mobile
technology into assignments, and 55 percent actually
discourage classroom use of mobile devices. Similarly, a
recent survey showed that 50 percent of students reported that
they do schoolwork daily from smartphones or tablets [7],
which is a relatively small percentage compared to the 86
percent ownership statistics [4]. So, even though students
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recognize mobile devices' value for academic work, they still
look to institutions and instructors for opportunities and
encouragement to use them that way.
The innovation in mobile apps has raised interests not only
among educators, but also among Computer Science students
due to its potential to facilitate teaching and learning [8].
However, relevant and appropriate apps are not always
available, especially an app that is used for higher education to
facilitate specific teaching purposes. These reasons lead to the
needs and benefits for creating one’s own mobile apps for
teaching and learning. In addition, empowering educators to
create their own mobile apps for teaching and learning is
likely to lead to advantageous use of mobile technology that
benefits student learning [9]. For example, in [9], pre-service
science teachers engaged in the development and
customization of a smartphone application that supported
student scientific inquiry.
To enhance the computer science curriculum, a mobile
device application (smart phone app) was developed and is
tested in the introductory sequence of courses in computer
science. The motivation for the app comes from recent
literature (and personal experience) that indicates that women
and students of color are less likely to participate in class,
either to ask or answer questions [1][2]. As a result of this
“shyness“ – for lack of a better word – teachers often assume
these students are not as engaged in the material, and the
students either lose interest in the subject or fall behind their
peers. As a Computer Science professor from Historical Black
College and University (HBCU), author often faces this
challenge and is especially interested in developing
technology to assist student-centered teaching strategy to solve
this issue within her class.
Therefore, we developed a teaching app named Kizzle,
which can help with engagement in two ways: first, by giving
the student study tools (and skills) for extra practice, and
second by generating reports at both the individual and
aggregate level for the instructor. Using these reports, the
teacher can see when a student is struggling with a particular
concept, giving the instructor a chance to reach out and offer
help. The teacher can also identify topics that a large majority
of the class is struggling with, and can then review those
topics again in class. A similar initiative has been shown to
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improve student-learning outcomes in an introductory
mechanical engineering course [10].
In this paper, we will detail the design and development
of Kizzle, then shall preliminary results we received from
students.
II.

METHOD

A. Our approach
Kizzle presents students with questions that change
weekly to align with material currently being covered in the
course. So, for example, during the week that conditionals are
covered, the app might have boolean expressions that need to
be solved, and “if” statements with syntax errors that need to
be corrected, among others. The students would move
through levels by answering questions correctly. Textbooks
sometimes are packaged with similar online tools (quiz
programs). Kizzle is unique in two ways. First the material to
be shown is completely customizable by the instructor, both in
terms of the mix of questions asked, and the topics to be
covered in a particular week. Second, both the content and the
app are developed by women and students from
underrepresented groups (with subject matter expert
oversight). Using students to develop the content helps ensure
adequate coverage of material that these students struggled
with themselves. Opportunities to work on this project further
engaged these students in computer science [11]. Of course,
having the content available on a mobile app is also
convenient for students. Kizzle is designed to be flexible
enough to support other course content in the future (e.g.
upper-level computer science or introductory biology courses).
We anticipate that the app will enhance teaching and learning
engagement by increasing (1) student learning outcome; (2)
student retention rate. An assessment report that uses Kizzle
will be conducted to compare with previous assessment
without Kizzle. We expect to see the increase of both studentlearning outcome and class retention rate.
B. Design
Kizzle is a mobile application that is remotely supported by
a database server as Fig. 1 shows. The questions are uploaded
by course instructors directly to the database and updated
weekly. The app connects with the database and retrieves
questions based on students’ progress and performance.
Assessment results are stored to the database sever for each
student. The app is accessible to both students and course
instructor 24 hours a day once it is installed on a hand held
device.

Fig. 1. Architecture Design of Kizzle

Fig.2. Login screen

Fig.3. Tutorial screen

User accounts are pre-assigned by course instructors
according to course roaster. The app prompts login screen to
users initially as Fig.2 shows. Then users are directed to
tutorial for exercises as Fig. 3 shows. At this stage, users can
choose to finish the tutorial or skip by clicking a “skip” button
on top right corner. This will allow user to enter basic level
questions. Fig.4 illustrates two examples of the app screen for
questions. According to the number of correct answers the user
achieved, the app will gradually increase the level of difficulty.
Each assessment session contains 15 questions. The assessment
results are shared with users right after the session is complete
and stored in the database meanwhile.
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research team respectively in the past two years to design and
implement Kizzle under faculty’s supervision. Students were
firstly in charged with GUI design, language and platform
research that fits the implementation of Kizzle. The app was
initially developed in MIT app inventor for android-based
device as Fig. 6 shows, and then converted to iOS based app
using objective C in xcode as Fig. 7 shows.

(a)

(b)
Fig. 4. Question screen

C. Database Design
The database is designed by student group as showed in
Fig. 5. Kizzle relies the numbers of correct answers performed
to assess student-learning outcomes. The questions are
classified according course-learning goals under each subject
conducted in the course that is offered by university. Entity
Relational Diagram of the database details this structure
design using object-oriented method. The design will support
multiple courses access concurrently.

Fig. 6. Kizzle using MIT app inventor

Fig. 7. Kizzle using Objective C

Fig. 5. E-R Diagram of Database

D. Implementation
The implementation of Kizzle heavily relies on students,
which not only makes the app unique by providing adequate
coverage of material, but also engages students in computer
science by reinforcing their skills in project experience.
Seven computer science students including three
minorities and one female from two institutions joined the

Students evaluated all questions dedicated for the assessment
from instructors in terms of effectiveness. Clarification and
additional illustrations are added by students to better assess
their peers. The team will recruit a student focus group to
further evaluate the app along with the questionnaires in the
fall.
III.

EVLUATION PLAN

A version of Kizzle will be available for use in CSC158
(Programming I) in the fall of 2016. Additional course
content will continue to be added throughout the project, and
Kizzle will be introduced into each course on campus as soon
as the content is available. By the end of the project, Kizzle
will be fully integrated into the three courses in the
introductory sequence, Intro. to Computer Programming I
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(CSC-158), Computer Programming II (CSC-159) and Data
Structures (CSC-254).
The student assistants and faculty mentors will form a
focus group of 8-10 students, 2-3 from each of the target
classes, based on best practices for focus groups [12]. Focus
group participants will be recruited by a class announcement
and an email sent to all students enrolled in the target
classes. Although it is expected that some of the focus group
members will be retained until they complete the last class
of the sequence, some new students will need to be recruited
each semester. The criteria for selection will be determined
by the student assistants in consultation with faculty
mentors. However, the group will consist of students who
have a variety of different backgrounds in academic
performance. The focus group will meet twice with the
student assistants, once at the beginning and once at the end
of the semester. The focus group students will also be
responsible for accessing and commenting on the problems
presented in the course management system. The student
assistants will work with faculty mentor to develop a short
(8-10 questions) questionnaire before their first meeting
with the focus group. The students will conduct the focus
group interview as the presence of a faculty member may
inhibit discussion and comments. The interviews will be
recorded and the student assistants will code and analyze the
results, after deidentifying the students interview in
accordance with the proposal approved by Lincoln’s
Institutional Review Board (IRB).

Fig.8. Pre-Survey

Student researchers will also assist in recruiting additional
focus group students and moderating the focus group sessions,
monitoring the app test site, revising assessments and surveys,
and analyzing assessment results. Student pre- and postsurveys shown in Figures 8 and 9, respectively. These surveys
will be conducted at the beginning and end of the semester. In
addition, we will interview two focus groups for our
evaluation. The student assistants will analyze the results of
these instruments, and use feedback to revise them. These
student assistants will also collaborate to write a faculty
survey and a more extensive student course assessment
instrument to be used for the implementation. Each revised or
new survey or assessment tool will be submitted to Lincoln’s
IRB for approval before being administered. The survey and
assessment and overall study design in Fig. 8 and 9 are
currently under approving process by Lincoln’s IRB, with the
caveat that each revised or new survey and assessment tool
will be submitted for IRB approval before being administered.
We will form the core of the interface between the content in
the app and mobile devices. As envisioned, additional
application problems based on a variety of Computer Science
concepts will be able to be more quickly written and uploaded
into the app once a robust interface is designed.
Fig. 9. Post-Survey
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IV

CONCLUSION

Kizzle is standing tall in its uniqueness of offering more
than just a support for the student. First the course material in
the Database is completely customizable by the instructor,
both in terms of the mix of questions asked, and the topics to
be covered in a particular week. Second, a report is constantly
generated with respect to how much the students comprehend
lectures, and what materials need more emphasis. Thirdly, it
bridges the gap between assuming that a student isn’t working
hard, and actually understanding what the student needs to
excel in the class. This focuses on underrepresented students,
women of color, reserved students, and even any student that
needs further help.
Engaging students in the development of the content of
this project helped ensure adequate coverage of material that
these students struggled with themselves, or believed it could
have been better covered. It provided students with firsthand
practical working experience, implementing what they’ve
learned in class, while also spurring them to learn more in
other to complete this project.
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