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Purpose

The text describing my master thesis, written in conjunction with my supervisor is as follows:

“In order to make the exercise part of the (big) courses at NTNU more exciting, and to make sure all
the students get all the help they need, a system where students can solve tasks, gain points and level
up should be built and evaluated. The system will let higher level students evaluate other students’
tasks as well as evaluating other students' evaluations. Students will gain points, achievements and
access to higher level functionality by working with the system.

This system will be tested in courses at NTNU and possibly at HiNT.”

The motivation for this research started with professors at NTNU seeing problems with the current
system for exercises, particularly in the bigger programming courses. There are simply too many
students for each student to get the help they need and failure rates it some of the introductory
programming courses (TDT4100, TDT4120) are as high as 30% (1).

Peer review systems have been tried at universities before, systems where staff gives exercises and
students review each other code and code style have been implemented and have shown some good
results (2). Another study that found that students respond positively to peer review (3). However,
they found that the correlation between the students reviews and the grading by the course staff
was weak. Some of the same researcher state in a later paper that reviewing the reviews of students
could help to ensure greater quality in the peer reviews (4).

My research aims to find out if peer evaluation can have an impact on the learning experience in
courses as well as the impact on the course staff (Teachers, Teaching Assistants, and Student
Assistants). Earlier research has shown that students respond positively to peer reviewing. In
addition to the peer review system gamification elements will be added to the system in order to see
if these kinds of elements help with student participation.

RQ1: How does a peer review system impact the learning experience?
RQ2: In what way does such a system impact the course staff?

Contributions

There have been earlier systems that do peer review of students in programming courses (2), (4).
However, none of these incorporate gamification elements in order to try to increase student
participation and satisfaction. Gamification has been shown to work, in a review of studies on
gamification from 2014 (5), gamification is found to have an overall positive impact on the learning
experience. A new computer-based peer review system for programming exercises that incorporates
gamification elements will be created and reviewed.
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Figure 1: Research Process

The research will consist of the design and creation of a new computer system and the subsequent
review of that system. The motivation comes from the staff at NTNU, they see problems with today’s
current system for exercises and want to evaluate alternatives and changes to the current system.
The research questions tie directly into this need to see if the new system in an improvement over
the old ones. Data generation will be in the form of interviews and questionnaires. | will interview
some members of the course staff where the new system is used and send a questionnaire to the
students that have used the system. This will give me a lot of data, overall understanding of student
satisfaction for the questionnaire and a deeper understanding on the impact on the course staff from
the interviews with the course staff.

Participants

As the researcher, | am a participant. | will develop the system and conduct the research. The
supervisor for this research is Rune Szetre. Rune is contributing with experience in how the courses at
NTNU work especially how exercises are created, distributed to students, and evaluated. He will also
help with finding somewhere to test the system once it is developed, preferably in a real course at
NTNU.

Other people included in the research will be students and course staff from courses that will test the
system. These people will be interviewed and answer questionnaires. This data will serve as the basis
for my data analysis. All data from the interviews and questionnaires are anonymous and will not be
used for anything else than input for my data analysis. The data in the questionnaires will possibly



contain some sensitive information and legal or ethical aspects of this should be given to the
students before they start using the system.

Research Paradigm

Design and creation is the chosen research strategy. This research is based on a new system
developed and subsequently reviewed by the researcher. The review will be based on empirical data
gathered from the users of the system. When doing the review in order to come to a conclusion for
my research any belief or thoughts | have on the subject will be kept independent and will not affect
the research, the research can therefore be said to be objective.

Final Deliverables and Dissemination

The final deliveries for this research will be a master thesis and source code for the developed
system.
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