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CONTEXT
The widespread ubiquity of mobile and web technology enables the implementation of innovative
teaching practices. Arguably the most recognised application of blended learning technology is the
‘flipped classroom’ which typically involves pre-class instruction therefore allowing greater flexibility
within class for interactive activity. To assist lecturers in engaging with large audiences, a simple to
use, but powerful web based audience response system, ‘MARS’, was developed to enable
interactivity between students and lecturers via their mobile devices during normal lectures over the
course of semester. Additionally, leading up to the final exam, MARS was used to conduct a
supplementary and voluntary ‘revision tournament’ in the last week of semester. In this tournament,
students were posed 30 time-limited questions which MARS calculated and scored in real-time.

PURPOSE
The purpose of this paper is to evaluate the student perception of the revision tournament and identify
any correlations between performance in the final exam and participation in the tournament.

APPROACH
A mixed methods approach was utilised to evaluate the impact of the tournament-based approach in
using an audience response system for enhancing the learning experience and learning outcomes.
Student performance in the tournament was correlated with final exam marks, whilst a qualitative
survey instrument provided greater insights into the learners’ perceptions of the approach.

RESULTS
Students tended to enjoy the tournament and particularly found it valuable for revealing areas in need
of revision. While participation in the tournament appeared to be helpful for revision, tournament
performance was only very weakly positively correlated with exam performance.

CONCLUSIONS
The study found that conducting a tournament using an audience response system can be an efficient
method of engaging students in a novel and enjoyable way – allowing them to reflect on the content
that they have or have not mastered in the lead up to their final exam.
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Introduction
The ‘flipped classroom’ – in which ‘traditional lectures’ are replaced with more interactive
tutorial-like workshops – is perhaps one of the most recognised trends in engineering
education today. Bishop and Verleger (2013) define flipped learning as
“… an educational technique that consists of two parts: interactive group learning
activities inside the classroom, and direct computer-based individual instruction
outside the classroom.”
While many lecturers have embraced this teaching paradigm, many more are in the process
of evaluating or tentatively transitioning to it.
In order to assist lecturers who are hesitant about deviating from traditional lectures, we have
developed a simple to use, web based audience response system, ‘MARS’. This system,
written in JavaScript, enables anonymous and efficient interactivity between students and
lecturers via their mobile devices during lectures.
Evidence for the effectiveness of engaging students through Audience Response Systems is
now quite strong. A meta-analysis of the effects of audience response systems by Hunsu,
Adesope and Bayly (2016) found that Audience Response Systems have a “small but
significant effect on cognitive learning outcomes”. Furthermore, through their global metaanalysis, Castillo-Manzano et al. (2016) have shown that Audience Responses Systems are
most effective when used to teach students in “Applied Hard disciplines” such as science
based professions and engineering.

Figure 1: Lecturer interface (left) and student interface (right)

The MARS audience response software was used to conduct live quizzes in lectures in a
number of units throughout the semester. In addition to this, leading up to one unit’s final
examination, MARS was used in a novel way to conduct a ‘revision tournament’ in the final
week of semester. In the tournament, students were posed 30 time-limited questions. The
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students’ responses to these questions were automatically scored, tallied and arranged into
a ‘leaderboard’ in real-time by the MARS system.
As with any flipped classroom intervention, the primary goal of this tournament was to
provide students with more time actively engaging in course content. It was also hoped that
the tournament would help students to identify any areas of weakness they may have, so
that they could revise efficiently.
In addition to these goals, we also wanted to better understand students’ perceptions of the
tournament. As such, an online survey was conducted at the end of semester. The results
from this survey were analysed along with the students’ tournament responses and final
examination marks to provide the insights detailed in this paper.

Method
This research was carried out in a project-based, first year Engineering unit which covered
material from Chemical, Materials and Electrical Engineering. The class consisted of 469
students including 413 local (Australian/New Zealand citizens or students with Permanent
Residency) and 57 International Students. The female to male ratio in the class was
approximately 1:4 (103 females to 366 males).
The tournament was held in a lecture during the final week of semester – approximately
three weeks before the final examination for the unit. Bojinova and Oigara (2013) found that
students appreciated the ability to participate anonymously when using an Audience
Response System. As such, the two lecture streams were made aware that their results and
answers in the tournament would remain anonymous and, in addition, participation was
made optional. Students were also made aware that there would be a $50 gift voucher prize
available to the winner as a participation incentive.

Figure 2: A question from the tournament

The MARS software allowed students to answer anonymously or provide a pseudonym
which was displayed to the class on the leaderboard in place of their real names. Only the
lecturer had access to the real names of students.
The students were given between thirty seconds to four minutes (based on difficulty) to
answer each of the questions with a short break in-between questions where they were given
the correct answer. Students were free to discuss the questions with their neighbours during
the competition.
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The MARS system collected student answers throughout the tournament, automatically
tallying up correct answers and generating a leaderboard. After the tournament, the
response data was exported from the MARS application as a .csv file. This data included the
username, selected answer and the time of response for each participating student.
A non-compulsory survey was posted on the unit’s learning management system, Moodle, at
the end of semester with the chance to win one of ten $25 gift vouchers for participation. This
survey consisted of 49 questions including a combination of multiple choice answer, Likert
scale and free response questions (see appendix). These questions were based upon work
by Richardson et. al (2015). The survey was delivered through Google Forms and students
were made aware that it was both optional and anonymous. In total, 94 responses were
collected from this unit – a response rate of 20%.
Once the various data sets (tournament, survey and exam results) were available, a
spreadsheet was created to combine the information. The data was then manipulated and
visualised using NodeJS (a programming environment similar to Python) and D3.JS (a data
visualisation library).

Results and Discussion
Correlation with Exam Marks
Due to extraneous variables such as intrinsic student motivation and ability, it is difficult to
measure the precise impact and causal linkage between the intervention and student
learning. However, there was a statistically significant (p < 0.00001) difference of 9.9 marks
between the 207 students who participated in the tournament (mean final exam mark of 65.0)
and the 262 who did not (mean exam mark of 55.1).

Figure 3: Exam Performance vs. Tournament Performance

Individual performance in the tournament was only loosely positively correlated with exam
performance (Figure 3). Students were unlikely to have begun their revision for the unit at the
time of the tournament and, given that the revision period is often where students exert the
most effort, it could be argued that performance in the tournament was more of an indicator
of natural ability. This would highlight the importance of other factors such as revision in the
weeks before exams.
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The weak correlation between tournament performance and exam marks may be worth
highlighting to students as, for at least one student, this appeared to be a point of frustration
expressed in the qualitative survey:
“There was too much of a time rush, the MARS revision tournament actually
decreased my confidence in this unit …”
This is clearly an undesired outcome and it is important for instructors to emphasise that
performing poorly in the tournament does not forecast poor exam results. In fact, one student
who placed among the bottom thirteen students of the tournament outperformed 94% of the
cohort with a final exam mark of 85.5. The emphasis to students should rather be that the
purpose of the tournament is to highlight areas requiring extra attention during revision.

Student Perception
The survey data showed that students tended to enjoy the tournament (Figure 4). In the free
response section one student wrote “Absolutely awesome. The cash prize took it from good
to amazing.” while another student wrote “It was great! A very clever idea.” However,
students appeared to gain the most value from being able to highlight areas of study that
needed attention (Figure 5).

Figure 4: “I enjoyed participating in the end-of-semester revision tournament” - Student
responses from survey

Figure 5: “The tournament helped to highlight the areas I needed to revise more” - Student
responses from survey
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These results were further supported by the large number of students who felt it would be
worthwhile conducting revision tournaments in other units (Figure 6).

Figure 6: “I would recommend that other units run a revision tournament” - Student responses
from survey

Students also appeared to appreciate the anonymity aspect with most students answering
positively to the question “Other students could not see my answers, which encouraged me
to be an active participant in the class”. This supports research by Bojinova and Oigara
(2013).

Gender and Competition
Among others, Niederle and Vesterlund (2007) have argued that females are generally less
excited by competition compared to males. As such, it was deemed important to gain an
understanding of the perception of the tournament amongst female students. Surprisingly,
females actually appeared to enjoy the tournament marginally more than males as can be
seen from the slightly stronger skew towards ‘Strongly Agree’ in the female sample in Figure
7.

Figure 7: “I enjoyed participating in the end-of-semester revision tournament” - Student
responses from survey

While the sentiment amongst both males and females was largely positive, clearly the
number of female students who took part in both the tournament and survey was quite small
and therefore may not be a representative sample. Additionally, even amongst the smaller
female sample, there were two students who did not enjoy the tournament – the same
number of males who did not enjoy the tournament. Given that the male sample was much
larger, this may indicate that females’ opinions on the tournament were more polarised (i.e. a
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larger spread) while male opinions were more tightly focused around the mid-high end of the
scale.

International Student Perspective
Research from Andrade (2006) found that international students often face unique
challenges in English speaking universities. In particular, language difficulties amongst
international students in Australian universities was found by Sawir (2005) to be preventing
students from taking a proactive role in the classroom. As such, it is important to assess the
impact any new classroom intervention has on this demographic.
While the sample size is, once again, quite small, the data did appear to show a trend
towards people who speak English as a second language being more likely to endorse
running tournaments in other units (Figure 8). It was also found that international students
were more likely to recommend lecturers continue to use the MARS software as an audience
response system in their lectures. These findings may suggest that students who speak
English as a second language appreciate audience response systems to a greater degree
due to the fact that the questions are written, not spoken, providing the students with a
‘cognitive break’ from listening to a non-native language.

Figure 8: “I would recommend that other units run a revision tournament” - Student responses
from survey

Reasons for Participating
Finally, in order to understand students’ motivation for participating in the tournament, we
asked students why they decided to take part. The survey showed that most students
decided to participate to help them revise for the exam with 92% of students citing this as a
reason they participated. The second most common reason for participating was for the
prospect of competition amongst classmates with 57% of students citing this as a reason for
their participation.

Conclusion
It is perhaps possible that some general guidelines for running tournaments in large classes
can be inferred from this research. In order to concretize these insights, we propose four
‘Rules of Engagement’ which may be of use for educators conducting real-time tournaments
of this nature:
1. Try to ensure that students feel safe from humiliation or embarrassment by keeping
the tournament optional and keeping results anonymous. We found that students
appreciated the anonymity afforded to them by the system.
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2. Encourage a light-hearted, playful environment by, for example, offering prizes,
allowing students to create pseudonyms and keeping marks (that count towards the
unit) out of the competition. This appeared to appeal to a number of students.
3. Provide students with questions through lecture slides rather than vocally as this may
ease the cognitive load for students who are non-native English speakers.
4. Reinforce to students that their performance in the tournament will likely be less
reflective of how well they will do in the exam than other factors such as effort spent
revising.
The tournament appeared to be an engaging and effective tool for students in their revision
with most students stating that they would like (or strongly like) to see other units adopt the
practice.
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