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ABSTRACT

1. INTRODUCTION

Gamification is steadily becoming more mainstream within
learning contexts, due to its perceived ability to improve
student learning outcomes. The aim of the current study is to
understand if past findings arguing for the use of
gamification in education can be extrapolated to
gamification in an entirely online education setting. More
specifically, the current study aims to understand, if gamified
e-quizzes are more effective for learning than non-gamified
e-quizzes in online learning environments. Additionally, the
current study also aims to answer how engagement,
motivation, enjoyment, satisfaction, social behaviours, and
classroom dynamics are affected by gamification in online
learning environments. The methodological approach used
in the current study is an empirical, mixed-methods design
which uses methodological triangulation and consultation of
previous literature. A mix of controlled experiment design,
surveys, and interviews were employed during the study.
Qualitative and quantitative data were analysed using
thematic analysis and the Student’s T-test, alongside
quantitative Likert scale representations of survey data.
Findings suggest that gamification has positive prospects in
online learning environments, particularly so through the
Kahoot! due to its implementation of gamified features and
a socially competitive environment.

Gamification is the act of applying game mechanics,
principals, and attributes to a process which does not
inherently possess these properties originally. Gamification
has seen a steady increase in popularity over the past decade
due to its perceived ability to enhance learning outcomes for
students of varying ages. The implementation of
gamification in education has the primary goal of affecting
learning-related behaviours or attitudes, which in turn
influence general learning [10]. Some examples of learningrelated behaviours or attitudes affected are the factors of
engagement, motivation, enjoyment, and satisfaction [3, 12].
Gamification can be seen as a strategy to enhance these when
attending a class, through implementation of various gamelike features (points, leader-boards, countdown timer, etc.)
[13].
As technology advances, educators seek new cost-effective
and efficient tools to facilitate learning [19]. This need is
further supplemented as many higher education institutions
have moved their teaching processes from in-person to
entirely online due to the advent of the COVID-19 pandemic.
Gamification is most commonly applied to online quizzes in
education settings [17], owing to the familiarity students
have with quizzes. Many online non-gamified quizzes can be
easily enhanced with various gamification features to form
an online gamified version of the quiz. However, researchers
have highlighted a need for further evidence-based research
about the effects of gamification in unconventional or online
learning environments [1, 2]. Current studies have taken a
meta-analytic approach to assessing the effects of
gamification on learning and motivation [2, 17], however,
these studies still cite a need for further gamification research
to investigate its resulting effects in greater detail and in
more specific contexts. As such, this study will concentrate
primarily on gamification in higher education with additional
focus being placed on online gamification tools in online
learning environments.
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Although gamification has seen an uptake in popularity
recently [2], the research field around the topic is still quite
young, with a lack in empirical and evidence-based
experiments [1]. Additionally, despite gamification’s recent
fame, it has not evaded critiques from other researchers
based on conflicting results as to whether or not gamification
does improve learning outcomes [8]. However, in the past,
previous gamification studies have had broad scope, testing
the effects of gamification across multiple contexts [14]. The
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success of gamification tools and platforms are dependent on
the context of its use [13]. This study will utilise this concept,
through context-dependent, focused, and rigorous
experiment design, concentrating on gamification in highereducation online learning settings. Additionally, the study
makes use of methodological triangulation through a mixedmethods research design ensuring rigorous analysis of both
qualitative and quantitative data.

game is not created in doing so; instead a preexisting process (such as a college classroom or
managerial training program) is augmented with
characteristics borrowed from games”.
In a later paper, Landers et al., build upon this definition of
gamification, stating gamification as being an augmentation
of a non-gamified process using knowledge, lessons, and
understanding from game design literature to create a wholly
game-like experience for users, outside of a game context
[9]. This definition is further supported by Landers et al.
providing evidence of this type of gamification augmentation
being tested in various contexts including but not limited to:
education, government, marketing, healthcare, and
management literature. Landers et al. draw parallels between
the concept of gamification being more similar to game
design, rather than games themselves. The term gamification
is more apt to the design of a game-like experience on an
existing non-game process, which is the primary definition
that will be used for the remainder of this paper.

The contents of this report are as follows: firstly, the
Literature Review will consist of an in-depth examination of
gamification, its use in education and online learning
environments. Following this, previous literature
surrounding Kahoot! will also be provided. Lastly in the
Literature Review chapter the research problem and current
research questions will be identified. The next section will
consist of a breakdown of the methodological approach and
data analysis process. After Methodology, the subsequent
section will present the results, broken down into
quantitative and qualitative subsections. Afterwards, a
discussion and interpretation of the results, with regards to
previous literature and mentioned theories, will be presented.
The paper will end with a brief discussion on the ethical
considerations, limitations, and future work, related to the
current study, finishing with a conclusion.

Deterding et al., propose a similar definition of gamification,
instead however through a more specific user experience and
human-computer interaction perspective [6]. They define
gamification as the use of game-like elements to enhance
user experience and engagement in non-game services and
applications. This definition insinuates that video games
have the ability to improve user experience and engagement.
However, a question still remains as to how effective
gamification is in not only enhancing the overall user
experience and engagement, but also in improving user
motivation, enjoyment, and satisfaction.

2. LITERATURE REVIEW
2.1 Introduction

This Literature Review will be broken down into seven
sections. Firstly, through this introduction which will be
detailing what to expect in the coming seven sections. Next,
a brief history of the evolving definitions of gamification and
gamification science will be provided. Following this,
research papers around gamification in higher education
settings will be discussed. Subsequently, gamification
research in online learning environments will be reviewed
providing examples of future works suggested by past
papers. Then, the gamification platform Kahoot! will be
described, and research papers involving Kahoot! will be
explored. This chapter will end with a brief summary of the
Literature Review, concluding with an explanation of the
current study’s research questions and direction.

Returning to Landers et al.’s 2018 definition of gamification,
they describe a framework for the Science of Gamification
wherein four categories of person-focused constructs are
formally named and discussed. The four categories are:
Predictors (game elements such as points, leaderboards,
game decisions, etc.), Mediators (intermediary individual or
behavioural changes, such as increased motivation and
resultant attention when learning), Moderators (personal and
situational contexts, such as the platform or situation in
which the gamification takes place), and Criteria (distant
targeted outcomes such as improved learning performance).
These gamification science categories prove to be useful in
breaking down the core components of a gamification
solution and will be made reference of in the later sections of
this paper.

2.2 A Brief History of Definitions: Gamification

The term gamification originated in academic literature in
2002 when Johan van Benthem mentioned the ability to
gamify any basic logic task [24]. However, the definition
which van Benthem used leaned more towards the idea of
converting a non-game logic task into a game itself. Landers
[10] argued that this definition could be damaging to the
development of gamification research and literature as it is
misleading to the actual process of gamification. He states:

2.3 Gamification in Higher Education

Much of the recent research revolving around gamification
is in the domain of higher education. This has been of
particular interest to researchers as more aspects of education
begin to modernize, educators seek to capitalise on
promising emerging technologies to facilitate improved
learning outcomes [12]. Losup & Epema set out to
investigate if the application of gamification within technical
and challenging higher education courses would correlate to

“Gamification involves the use of game elements
outside of a game, core to the definition is that a
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improved learning outcomes. Losup & Epema found that
gamification positively correlated with an increased
percentage of passing students, alongside participation in
voluntary activities and challenging assignments. Zainuddin
et al. [26], found similar results when assessing the effects of
gamified learning on students’ learning, performance, and
engagement through the use of online quizzes (here on
referred to as e-quizzes) that have been gamified. The study
found that using innovative gamified e-quiz applications
(such as Socrative and Quizizz) can be a promising tool for
educators who wish to further engage their students.
Although these two papers point to positive student
experiences with gamification, both of these studies relied on
face-to-face interactions whilst utilising popular
gamification techniques in live lecture settings.

exploring how experience in using gamified platforms may
affect attitudes towards gamification.
Context is an important consideration for gamification and
gamification research. Majuri et al., synthesized a literature
review of 128 empirical gamification research papers within
the field of learning and education [14]. The study sought to
understand what types of motivational affordances had been
implemented in the literature, the different types of
psychological and behavioural outcomes, as well as general
reported results. Findings revealed that contextual factors
such as user personality, demographics, spatial context, and
temporal context greatly affected the experience of using
gamification. Majuri et al. suggested future work should
focus directly on contextual factors such as spatial and
temporal context, as well as social interaction and
immersion, as they may possess the potential to vary results.
Additionally, they encourage the use of controlled mixedmethods study designs to further triangulate findings with
multiple data sources. This is supported by Mader & Bry’s
findings as they call attention to the importance of contextdependent gamification, based on the results of their study of
observing social, team-based gamification in lectures [13].
The current study seeks to build on these previous studies
through implementing methodological triangulation using a
mixed-methods study design with particular focus being
placed on social and behavioural outcomes in strictly online
gamification contexts in higher education settings.

Sailer & Sailer [17] utilise a theory-based investigation of
gamification as an experimental study. Their study focused
on understanding students’ motivation and the effects of
social relatedness of gamified learning. Whilst the results
showed positive predictions on the usefulness of
gamification in higher education, Sailer & Sailer highlight
the need for more theoretical-based research around
gamification. This is supported by Sanchez et al. [19], who
sought to apply the theory of gamified learning as a
theoretical model for the assumed effects of gamification.
Sanchez et al., found similar results to previous studies when
comparing gamified and non-gamified quizzes, however
they also highlighted a need for more theory-based research
on the topic. This is due to the novelty of gamification
research in the domain of higher education studies, as such
more comprehensive theory-based experiments may produce
a greater volume of robust gamification research findings to
further back the claims made in previous papers. The current
study seeks to build upon previous research by utilising
empirical-based research to test the effects of gamification in
online learning environments, whilst also consulting
gamification theory to further breakdown and understand all
the aspects of an entirely online gamification experience in
higher education.

2.4 Gamification in Online Learning Environments

While a relatively newer subfield of gamification research,
the research field of gamification in online learning
environments has proved to be an important field, due to the
advent of the COVID-19 pandemic. Antonaci et al. identified
a significant gap in research and knowledge surrounding the
subfield and aimed to bridge this gap by performing a
systematic literature review of online gamified learning to
understand the specific effects gamification has on online
learning [1]. Based on the review of current literature,
Antonaci found that the subfield is still in its infant stages as
it lacks many empirical and evidence-based experiments.
This is supported by Saleem et al., who also conducted a
systematic literature review of gamification in online
education to identify the reported benefits and challenges
[18]. The study took a more qualitative approach to data
collection, so as to better understand the experiences people
are having with online gamification. The study found that
gamification acceptance as a useful learning and engagement
tool was generally high, and identified the most common and
effective gamification elements used in online education to
be points, leaderboards, and levels. However, Saleem et al.
also push for a greater focus on the specifics of gamification
in online environments (such as behavioural, social, and
contextual variables) in future research.

As with the nature of many complex research topics,
gamification research in higher education has many different
research angles and perspectives which researchers have
taken. Martí-Parreño, D. Seguí-Mas, and E. Seguí-Mas
conducted an exploratory study where they gathered teachers
experiences in using gamification to further understand
teachers’ perceptions and attitudes towards gamification use
in both public and private universities [15]. Participants were
recruited via snowball sampling to participate in an online
survey. Additionally, Martí-Parreño et al. sought to test if
gender, age, and type of institution helped or hindered the
use of gamification. They found that only a small percentage
of teachers regularly utilise gamification in their courses,
however teachers attitudes and perceptions of gamification
were positive. The researchers cited a need for more research
in understanding the contextual barriers and other drivers
which may prevent gamification adoption, as well as

Another important variable in online gamification research
is the general learning environment. Bai et al., who sought to
examine the effects of gamification on student learning
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achievements, conducted a meta-analysis of 24 quantitative
studies that examined the effects of gamification on student
academic performance and found that although gamification
can provide significant favourable learning outcomes, future
studies would need to focus more on understanding the effect
gamification has in unconventional learning environments
such as Massive Open Online Courses (MOOCs) or hybrid
online/in-person courses [2]. Another example of an
unconventional learning environment is the flipped
classroom. Tsaya et al., evaluated the effects of gamification
in a flipped classroom setting where, a gamified online
learning system was provided to students as support material
alongside face-to-face classroom activities [22]. The study
found that students who engaged with the gamified support
materials performed significantly better than those that did
not. However, the authors cite additional research needs to
be conducted to fully understand the effects different
academic levels and backgrounds have on gamificationbased learning. A more recent study by Park & Kim sought
to investigate the effects gamified online learning has on
student learning, through conducting a survey with 140
elementary and middle school students [16]. The study found
that gamification had a positive impact on motivation and
understanding of educational content, however this study
was limited to only elementary and middle school student
learning. The current study seeks to develop the ideas and
suggestions from previous studies focusing solely on higher
education students who are enrolled in an online course.

Achievement &
Progression

Social

Immersion

Points & score

Competition

Virtual identity

Medals &
trophies

Multiplayer

Theme music

Leaderboards &
ranking

Customization

Quizzes &
questions
Performance stats
& feedback
Timer & speed
Game rounds
Table 1. Kahoot!’s gamification affordances, cross-referenced
with Majuri et al.’s findings [13].

Kahoot! is at the forefront of gamification research,
alongside Socrative and Quizizz as the most popular
gamified e-quiz tools. Göksün & Gürsoy sought to
investigate the effects 2 gamified platforms (Kahoot! and
Quizizz) had on academic achievement and student
engagement [7]. The study was conducted with a mixedmethod design, consisting of 3 research groups (one group
for Kahoot!, one for Quizizz, and one as a control group)
over the course of 6 weeks. The study found that participants
in the first group, the Kahoot! group, had higher results of
academic achievement and student engagement from
questionnaire scales and focus interviews. A similar mixedmethods study was conducted by Bicen & Kocakoyun
wherein 65 participants completed a trial phase experiment
with Kahoot! and answered a questionnaire with both scale
and qualitative questions [3]. The study found that
gamification had a positive increase on student’s motivation
levels and general interest in class. Both of these mixedmethods studies featured robust study designs; however the
research domain was only about face-to-face learning. The
current study seeks to leverage the research designs of these
papers, adapting and building upon them to suit a study in
the domain of online education.

2.5 Kahoot! A Gamification Learning Platform

One of the most popular gamification learning platforms
used today is Kahoot! for e-quizzes. The concept for Kahoot!
spawned out of NTNU’s (Norwegian University of Science
and Technology) 2006 Lecture Quiz Research Project which
featured an idea from Professor Alf Inge Wang. Multiple
prototypes and experiments were iteratively developed with
the assistance of master students, until a final commercial
product was released. The main goal of Kahoot!’s e-quizzes
is to make learning fun through fostering a friendly, socially
competitive, and online environment. Kahoot! is a free-toplay gamified learning platform which can be used on
multiple different devices. Kahoot! uses interactive graphical
interfaces, audio effects, and music to create a game-like
atmosphere on top of a quiz foundation, to potentially
increase motivation, engagement, and learning. The platform
is incredibly flexible, serving as a foundation for which
educators can create interactive, gamified e-quizzes on any
subject, in any language, and for learners of any age group.
The only requirement of Kahoot! is a stable internet
connection, for which a user (students) can join a session
created by a host (educator). The user joins a session with a
game pin which the Kahoot! platform assigns uniquely to the
host; users can then join the session. The affordances that
Kahoot! implemented in its design can be seen in Table 1.

An important consideration when adopting Kahoot! in
educational settings is the effect such adoption may have on
classroom dynamics. Licorish et al. conducted a qualitative
study with several rounds of semi-structured interviews to
determine the effects Kahoot! had on student classroom
dynamics, motivation, and learning process in a conventional
learning environment [11]. The study found that Kahoot!
increased student learning in the classroom, had positive
effects on classroom dynamics, and generally enriched the
quality of student learning experiences in a conventional
classroom environment. However, Licorish et al. cited a need
for future research to quantitatively analyse how classroom
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dynamics are affected alongside qualitative analysis, to
further build a clear understanding of the social effects
within a classroom. This is supported by Wang & Tahir’s
literature review of 93 studies focused on Kahoot! in
education [25]. The study found that, although there were
positive indications on the potential for Kahoot! to foster
positive learning reinforcement and positive classroom
dynamics, more empirical studies, particularly on the topic
of classroom dynamics, need to be conducted to have a
definitive understanding of Kahoot!’s effect on classroom
dynamics. The current study will build on the suggestions of
past papers by using a mixed-method empirical study design
to analyse the effects of classroom dynamics, amongst other
factors.

satisfaction. Additional questions remain on the relationship
between these user experience factors (user engagement,
motivation, enjoyment, and satisfaction) and student
performance/learning, and furthermore how this might be
further affected by the presence of attending an online
learning environment. The advent of the COVID-19
pandemic has further bolstered the need for gamification
research in the context of online learning environments. With
this context-dependency in mind, factors such as social
interactions and classroom dynamics also need to be
considered. Kahoot!, one of the most popular gamification
platforms has been the subject of much recent gamification
research, however more empirical and mixed-method studies
need to be conducted in the context of using Kahoot! to
facilitate learning, engagement, and motivation, in online
learning environments.

Qualitative analysis on the experience of using Kahoot! can
yield interesting results with respects to student intrinsic and
extrinsic motivation, as Tan et al. found [21]. Their study
sought to understand the influence Kahoot! had on intrinsic
and extrinsic motivation, through a survey conducted with
51 undergraduate students. The study found that, Kahoot!
induced high levels of intrinsic motivation within
participants which facilitated greater levels of engagement
and general motivation. Additionally, extrinsic factors such
as the social competitiveness of Kahoot! created an engaging
learning environment. These findings link into ZarzyckaPiskorz’s study [27], which sought to understand which
specific game elements within Kahoot! could lead to
increased levels of motivation and engagement, with specific
reference to Self-Determination Theory (SDT) [5]. SDT
breaks down how people are motivated to develop, change,
or improve themselves, into three psychological needs:
Competence,
Autonomy,
and
Social-Relatedness.
Competence refers to one’s need to master certain skills
which they feel may aid them in achieving success, such as
being able to retain information easily so that one can score
highly on an e-quiz. Autonomy focuses on one’s need to be
in control of one’s own behaviours and for setting goals.
Lastly, Social-Relatedness refers to one’s need to be
connected with others and experience a feeling of belonging.
SDT is a useful theory to explore the roots of motivation, and
how those aspects may be linked to specific game elements
within Kahoot! As such, SDT will be referred to in later parts
of this paper.

2.7 The Research Problem & Research Questions

A common issue around gamification research is the need for
more empirical, mixed-methods, and evidence-based
findings [17]. Particularly so when pertaining to gamification
in online learning environments [1,2, 18]. Additionally, more
theory-based research studies need to be conducted to fully
understand the effects of gamification on behavioural, social,
and contextual variables [1, 18]. The current study focuses
on empirically testing the effects of gamified quizzes in a
higher education online learning environments, with
particular attention placed on student learning, engagement,
motivation, enjoyment, and satisfaction. The current study
will also analyse the social and behavioural effects an online
learning environment has on the effectiveness of
gamification. The study will use a mixed-methods design, to
methodologically triangulate between multiple sets of
qualitative and quantitative data. The effects of an online
gamified quiz to facilitate learning will be compared against
an online non-gamified quiz. The research questions the
study aims to answer are:
RQ 1: Are gamified e-quizzes more effective for learning, in
online learning environments?
RQ 2: How do gamified e-quizzes affect student
engagement, motivation, enjoyment, and satisfaction, in
online learning environments?
RQ 3: How does gamified e-quizzes in online learning
environments affect student social behaviours and classroom
dynamics?

2.6 Literature Review: Summary

To summarise, the term gamification originated in the early
2000s, however its definitions have evolved over the past
two decades. The primary definition of gamification that will
be used in this paper is: the design of a game-like experience
(borrowing knowledge and understanding from actual
games) on an existing non-game process. Much of the recent
literature about gamification has been in the domain of
education. However, there is still a lack of empirical-based,
theory-based, and mixed-method studies, which may help
build a clearer picture of gamification’s effects on enhancing
user experience, engagement, motivation, enjoyment, and

3. METHODOLOGY
3.1 Participants

Thirty participants (21 male) were recruited to take part in
the study remotely. Participants were between 19 and 34
years of age (Table 2). All of the participants were
acquaintances of the author, and all were native English
speakers. The only requirement for participant recruitment
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was that participants had to be current or past higher
education (undergraduate or postgraduate) students who
have experience in attending their educational institutions
online. This requirement was specified so that all participants
had experiences and familiarity with the procedures of online
learning, which may be useful for participants to recall
during certain stages of the study.

Variable

N

%

25
5

83.3%
16.7%

21
9

70%
30%

asked were based on information found in the videos, both
spoken by the narrator and seen visually through
infographics. Nine multiple choice questions were asked and
seven true or false questions were asked, totalling in sixteen
questions all together. Participants’ e-quiz scores (in relation
to their peers) was the primary quantitative variable for
learning performance used in this study.
A survey was created to record participant responses with
regards to their experiences in answering either the gamified
or non-gamified e-quiz. The purpose of the survey was to
measure enjoyment, satisfaction, motivation, and
engagement. Additionally, the survey data and responses
were used to back up salient points found in the quantitative
data, utilising methodological triangulation. When creating
survey questions, past literature from Zainuddin et al., [26]
and Tan et al. [21], were consulted as examples for the types
of questions that could be asked. Additionally, the 33-item
questionnaire example from Tan et al. has been tested for
reliability and returned values of high internal consistency,
indicating it to be a useful guide for similar gamification
studies [21]. Ultimately, the survey was divided up into three
sections (see appendix 4):

Age
19-24
25-34
Gender
Male
Female

Table 2. Participant demographic data

3.2 Design

Survey Section 1. Demographics

A single factor, between-subjects, mixed-methods study
design was used. The independent variable was gamification,
whether participants interacted with a gamified version of an
e-quiz or with a non-gamified version of the same e-quiz.
The dependent variables were learning performance, user
experience (engagement, motivation, enjoyment, and
satisfaction), and social behaviours. The learning
performance was measured quantitatively through e-quiz
scores. The user experience was measured quantitatively and
qualitatively through survey responses and semi-structured
interviews. The social behaviours were measured
qualitatively through semi-structured interviews. The semistructured interview approach was used to elicit natural,
flowing conversation about the participants’ personal
experience in using Kahoot!. Participants were randomly
divided into two groups, Group 1, consisting of participants
who would attend the gamified Kahoot! e-quiz sessions, and
Group 2, participants who would answer the non-gamified
Google Forms e-quiz.

-

This section asked questions related to participant
name, age, and gender.

Survey Section 2. Enjoyment, motivation, satisfaction, and
engagement
-

-

-

This section contained 14 Likert scale response
questions (1 – Strongly Disagree, 2 – Disagree, 3 –
Neutral, 4 – Agree, 5 – Strongly Agree) and 1
yes/no question.
A Likert Scale response style for questions was
chosen as it allows measurement of participants
attitudes and extent of agreement/disagreement
towards statements/questions.
Questions were centred around concepts of
motivation,
engagement,
enjoyment,
and
satisfaction.

Survey Section 3. Gamification
-

The e-quiz questions were designed around two 4-minute
informational videos which were found on the National
Geographic YouTube channel [20, 23] (see appendix 3). The
topic picked for the e-quizzes were on the planets Saturn and
Uranus. This topic was picked as the information found in
the videos were complex but understandable, and it was
assumed that the information found in the two videos was not
common knowledge, making it the ideal topic for e-quiz
creation. Additionally, the videos style was informative and
educational, mirroring similar videos that online universities
use to teach students [4]. Two types of questions were
presented, multiple choice questions (a question with four
possible options, however only one option could be selected
at a time) and true or false questions. The questions that were

-

-

This section was only seen by participants in Group
1. This was decided because the questions in
Section 3 were related to Kahoot! and a
participant’s experience in using Kahoot!.
This section contained 5 Likert Scale response
questions, 2 yes/no questions, and 1 multiple choice
question.
Questions asked were related to social
competitiveness and specific Kahoot! related
features.

Lastly, an interview schedule was created to qualitatively
explore how Kahoot! affected online social behaviours,
online class dynamics, engagement, motivation, enjoyment,
and satisfaction. The purpose of the interview was to delve
6

deeper into the topics explored in the survey, with specific
emphasis on participants in Group 1, to further understand
how Kahoot! affected participants. Additionally, interview
responses were used to support data found in the survey and
learning performance figures. Furthermore, it was
determined that interviewing would be best suited for
understanding participants’ perspectives of experiences with
Kahoot!, as well as allowing understanding and exploration
of context, behaviours, opinions, and general experiences.
During the creation of the interview schedule, literature from
Göksün & Gürsoy [7] and Zainuddin et al. [26] were
consulted as examples. The interview schedule was broken
down into six sections (see appendix 5):

functionalities to run an e-quiz which are very similar to
Kahoot!’s e-quiz functionalities. Additionally, Google
Forms’ visual aesthetic is simple and minimalist in design
contrasting to Kahoot!.

Interview Section 1. Introduction
-

This section
explanation.

consisted

of

an

Figure 1. Kahoot! interface.

introductory

Interview Section 2. Learning
-

The focus of this section was on how interviewees
thought Kahoot! might have affected their learning.

Interview Section 3. Engagement, Motivation, Satisfaction
-

This section focused on ascertaining which aspects
of Kahoot! most engaged/motivated/satisfied
interviewees.

Interview Section 4. Social Interaction
-

This section centred around the effects online
gamification had on online social interaction and
behaviours.

Interview Section 5. Individual Features
-

Figure 2. Google Forms interface.

Questions asked in this section were about
understanding interviewees’ thoughts on specific
features in Kahoot!.

As previously mentioned, two YouTube videos were used
and embedded in both e-quizzes. The videos were created by
the National Geographic YouTube channel. The videos were
selected from this channel due to National Geographic’s
reputability as an organisation, with 18.3 million YouTube
subscribers, a combined view count of 8 million across the
two selected YouTube videos, a 97.5% like/dislike ratio
percentage for the Saturn 101 video, and a 97.7% like/dislike
ration percentage for Uranus 101. A survey was also
conducted using Google Forms and sent out to participants
via email invite. Additionally, interview sessions were
conducted and recorded over Zoom, using Zoom’s automatic
audio transcription as a first level of transcription. The
automated transcriptions were then manually checked over
and transcribed using the method of Intelligent Verbatim
Transcription.

Interview Section 6. Device
-

This last section concentrated on the device which
the interviewee used to participate in the Kahoot! equiz session, and understanding their experience
with that device.

3.3 Materials

The platform used for gamified e-quizzes was Kahoot! (see
figure 1) as it is one of the most popular gamification
platforms [25] and has resulted in higher learning
performance in conventional learning environments
compared to its main competitors [7]. The current study
wishes to leverage this to observe if similar improved
learning performance is transferable across different
contexts, namely from a conventional, face-to-face, learning
environment to a wholly online learning environment. The
platform used for non-gamified e-quizzes was Google Forms
(see figure 2), this was chosen for it’s basic non-gamified

3.4 Procedure

As mentioned, prior to the first Kahoot! session, participants
were randomly, but equally divided into two groups, Group
1 (Gamification Group) and Group 2 (Non-gamified Control
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Group). Group 1 (consisting of 15 participants) was then
further broken up into session groups of 3-5 participants per
session, so that behaviours and interactions between
participants could be more easily observed during each
session. A 30-minute period was then planned and booked
with each session group. Each of the sessions were
conducted completely online, participants were then sent a
private Zoom invite link, welcomed, and provided with
digital copies of information sheets and consent forms (see
appendix 1 & 2). All participants read and signed the relevant
documents. The Kahoot! e-quiz was hosted on the author’s
laptop and a Kahoot! game pin was shared to all session
participants, and participants joined via their mobile devices
or personal computers. Participants in each session were a
mix of friends of each other and strangers who had never
met. Participants were allowed to select their own names,
providing them with the freedom to choose anonymity or to
use their given names. This was decided because previous
literature cited anonymity as a factor influencing social
behaviours [14], as such it was thought best to allow the
participants the choice.

interview, firstly they were asked to reattempt the quiz,
individually, and without having watched the videos again
beforehand. By having the interview sessions conducted a
week after the Kahoot! session, it meant that information
participants had learned the week prior was still in their
minds however it would not be as fresh in their minds. This
allowed the measurement of participant scores again so that
individual Group 1 participants could have the opportunity
to improve their scores and demonstrate how gamification
could or could not help them to retain information, without
having watched the videos again. In the reattempted quiz, the
order of answers and corresponding answer colours were
randomised so that participants could not rely on visual
memory cues to answer questions (this solution was in
response to findings from a pilot test wherein it was observed
that Kahoot!’s colours and visuals could provide cues to help
participants answer during a reattempt). Following the e-quiz
reattempt, the main portion of the interview segment began.
Participants were then thanked, and the interviews
concluded.
Group 2 (consisting of 15 participants) were asked to each
completed their Google Forms e-quizzes individually, nonsimultaneously, and completely online. The participants of
Group 2 took 6 to 10 minutes to complete the e-quiz. The
Google Forms e-quiz featured no timer, no music, no double
points questions, and no instant feedback. Instead,
participants’ scores were only revealed to them after e-quiz
completion. Following e-quiz completion, participants were
sent a link to the survey, wherein they only answered survey
sections 1 and 2. After the survey participants were debriefed
and thanked.

Each Kahoot! e-quiz session lasted between 6 and 11
minutes. There was a 20-second timer for each question,
however if all participants had answered, then the timer
would instantly count down to zero and display the results
for that question round. Live feedback in the form of points,
leaderboard rankings, and captions were provided after each
question round. Participants would earn points based on how
fast they answered the questions correctly, relative to their
competitors. Additionally, four double-points questions were
spread across the sixteen-item e-quiz. These double-points
questions occurred on question rounds 5, 10, 15, and 16.
These question rounds were selected as they were a mix of
two multiple choice and two true or false questions.
Moreover, the first three double-points questions were
evenly spread out every five question rounds with the last
question round (number 16) also being double-points with
the idea to heighten competitiveness in the last question
round. Furthermore, during gameplay, music played over the
background of the e-quiz. Kahoot! provides its users with
several pre-set music options, the music piece titled
“Futuristic” was chosen, so as to set an atmosphere related
to the e-quiz’s topic of planets. Participants interacted with
each of these Kahoot! features, and they were all explored in
questions asked in Survey Section 3 and Interview Section 5.

3.5 Data Analysis Method

The data analysis process used a mixed-methods approach,
through collecting quantitative data from participant e-quiz
scores and survey responses. Qualitative data was gathered
from participant survey responses and interview data. This
approach was decided as qualitative data would allow better
understanding of participants in context, namely online
learning environments, and to permit exploration, openended questions, and understanding of beliefs, experiences,
feelings, and expectations. Additionally, quantitative data
would serve as foundational representatives of learning
performance, which could then be supported by additional
quantitative and qualitative data, employing the use of
methodological triangulation. The quantitative e-quiz scores
were analysed on SPSS using the Student’s T-Test. The
Student’s T-Test was determined to the most appropriate test
as it would allow a comparative assessment to test the
differences between the two groups (Group 1 and Group 2).
The single continuous variable was the participants’ e-quiz
scores, and the two-levelled categorical variable was the equiz type – gamified (Group 1) or non-gamified (Group 2).
These statistical findings were supported by the survey
responses, where the quantitative results from the Likert-

Immediately following the Kahoot! e-quiz session,
participants of Group 1 sent a link to the survey so that
participants could answer whilst the experience of
participating in the Kahoot! session was still fresh in their
minds. Group 1 participants filled out all of the survey
sections – 1, 2, and 3. Approximately one week following a
Kahoot! session, participants volunteered and were then
selected to individually take part in a semi-structured
interview session. The interview was conducted over Zoom,
with the interview audio being recorded. The interviews
lasted 20 to 30 minutes. When participants joined the
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scale questions were analysed and are shown as
percentages, means, and standard deviation (SD).
Additionally, survey response tables are broken up into
groups, so that comparison between groups could be
carried out.
The survey responses were further supported by the
qualitative analysis of the interview data. The interview
data was analysed using nVivo, through thematic analysis.
Thematic analysis was chosen because it is the most
appropriate approach for gaining insight from data,
additionally, thematic analysis’ flexibility allowed for
bottom-up coding, resulting in a more exploratory and
objective-based analysis. The analysis started with an
initial round of coding on the interview transcripts,
followed by the creation of sub-themes. Repeating and
redundant sub-themes were removed, and the remaining subthemes were reviewed, refined, collated, and defined into
overarching themes.

Figure 3. Boxplot of e-Quiz scores between Group 1 and
Group 2.

Sample (N = 6)

Mean e-Quiz
Scores

SD

4. RESULTS

Attempt 1

9.67

1.51

4.1 Quantitative Results

Attempt 2

13

1.78

Table 4. e-Quiz Score Summary (Group 1 vs Group 1
reattempted).

An unpaired samples, 2-tailed Student’s t-test was used on
the dataset to determine if there was a significant difference
between e-quiz scores, for the two versions of the e-quiz
(gamified and non-gamified). The scores from each group
(excluding Group 1’s interview participants’ e-quiz
reattempt) were totalled and the mean and SD for each group
was calculated (Table 3). The significance threshold α was
set to 0.05. The Student’s t-test indicated a significant
difference between Group 1 (M = 10.00, SD = 1.41) and
Group 2 (M = 8.60, SD = 1.88), t (28) = 0.029, p < 0.05.
Figure 3 displays a boxplot graph of e-Quiz scores between
Group 1 (again excluding the interview participants’ e-quiz
reattempt) and Group 2.

Sample (N = 30)

Mean e-Quiz
Scores

SD

Group 1
(Gamified)

10.00

1.41

Group 2 (Nongamified)

8.60

1.88

The significance threshold α was set to 0.05. The Student’s
t-test indicated a significant difference between attempt 1 (M
= 9.67, SD = 1.51) and attempt 2 (M = 13, SD = 1.78), t (10)
= 0.013, p < 0.05. Figure 4 displays a boxplot graph of eQuiz scores between Group 1 participants’ first attempt and
their second attempt. All of the participants achieved higher
scores in their reattempt, though some by a greater margin
than others.

Table 3. e-Quiz score summary (Group 1 vs Group 2)

Additionally, a paired samples, 2-tailed Student’s t-test was
used on the dataset to determine if there was a significant
difference between e-quiz scores, for the participants in
Group 1 who reattempted the e-quiz one-week after their
initial attempt. The scores from each attempt were totalled
and the mean and SD for each attempt was calculated (Table
4).

Figure 4. Boxplot of e-Quiz scores between
Group 1 Attempt 1 and Attempt 2.
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Group 1 (N = 15)

Group 2 (N = 15)

Mean

Mean

Total (N = 30)

Statement
SD

SD

Mean

SD

Section 2: Enjoyment, motivation, engagement, satisfaction
I enjoyed answering all of the questions on the quiz

4.40

0.63

3.60

0.83

4.00

0.83

I felt motivated when answering the quiz questions

4.40

1.06

2.53

1.06

3.47

1.41

I am satisfied with my results of the quiz

3.27

1.06

2.60

1.06

2.93

1.23

I am satisfied with the amount of time the quiz took

3.87

0.70

3.27

0.70

3.57

0.97

I believe the quiz was difficult

2.80

0.96

3.07

0.96

2.93

0.94

I was engaged in the quiz

4.53

0.83

2.53

0.83

3.53

1.25

I would willingly do a similar quiz again

4.53

0.86

2.80

0.86

3.67

1.15

I motivated myself to learn, prior to the quiz whilst
watching the videos

3.33

1.28

1.93

1.28

2.63

1.45

I found the quiz and videos entertaining

4.40

1.15

3.20

1.15

3.80

1.13

I was interested in the quiz and video's subject
matter

4.33

0.88

3.73

0.88

4.03

0.85

I tried my best with regards to answering the quiz
questions

4.40

0.26

4.07

0.26

4.23

0.50

I responded as quickly as possible to each question
in the quiz

4.53

0.82

1.67

0.82

3.10

1.67

I responded as accurately as possible to each
question in the quiz

4.07

0.52

4.53

0.52

4.30

0.79

I was motivated by the prospects of scoring highly
on the quiz

4.47

1.07

3.00

1.07

3.73

1.14

Table 5. Mean and Standard Deviation of survey section 2 Likert responses.

Participants’ responses to section 2 of the post e-quiz survey
are shown as means and SD, and split into three columns –
Group 1 responses, Group 2 responses, and Total (Group 1
and 2 combined) – in Table 5. The Likert scale responses
were assigned numerical values so that means and SD could
be calculated (strongly disagree = 1, disagree = 2, neutral =
3, agree = 4, strongly agree = 5). Examination of the survey
results showed that participants in the gamified Group 1 (M
= 4.40, SD = 0.63) enjoyed the e-quiz more than Group 2 (M
= 3.60, SD = 0.83). Additionally, Group 1 (M = 4.40, SD =
1.06) participants felt more motivated when answering
questions, compared to that of Group 2 (M = 2.53, SD =
1.06). Group 1 also had a higher rate of satisfaction with
regards to e-quiz results (M = 3.27, SD = 1.06) and the
amount of time the e-quiz took (M = 3.87, SD = 0.70),
compared to that of Group 2 (M = 2.60, SD = 1.06) (M =
3.27, SD = 0.70). Participants of Group 2 (M = 3.07, SD =
0.96) found the quiz to be overall more difficult compared to

Group 1 (M = 2.80, SD = 0.96), subsequently Group 2 (M =
2.80, SD = 0.86) responded to being less likely to willingly
do a similar e-quiz again, as opposed to Group 1 (M = 4.53,
SD = 0.86).
Group 1 was more engaged (M = 4.53, SD = 0.83),
entertained (M = 4.40, SD = 1.15), and interested (M = 4.33,
SD = 0.88) in the quiz than Group 2 (M = 2.53, SD = 0.83)
(M = 3.20, SD = 1.15) (M = 3.73, SD = 0.88). Additionally,
Group 2 had more difficulty in motivating themselves prior
to the e-quiz (M = 1.93, SD = 1.28) and during (M = 3.00,
SD = 1.07), in contrast with Group 1 (M = 3.33, SD = 1.28)
(M = 4.47, SD = 1.07). It was also observed that Group 1 (M
= 4.40, SD = 0.26) put marginally more effort into answering
the quiz questions, compared to Group 2 (M = 4.07, SD =
0.26). Lastly, it was noted that Group 1 tried to respond as
quickly as possible (M = 4.53, SD = 0.82), even if it meant
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being slightly less accurate (M = 4.07, SD = 0.52), compared
to Group 2 (M = 1.67, SD = 0.82) (M = 4.53, SD = 0.52).

Statement

Mean

SD

Section 3: Gamification
I find friendly competitiveness in
learning environments to be a
positive engagement tool

4.53

0.52

Playing against other people
motivated me to do better

4.60

0.51

Seeing other people's scores
motivated me

4.27

1.10

When answering questions, I felt
curious about the correct answers
and my progress

4.47

0.52

The double points questions
motivated me

4.80

0.56

Table 6. Mean and Standard Deviation of survey section 3
Likert responses.

Lastly, participants in Group 1 responded to section 3 of the
survey, and the results can be seen in Table 6. Similar to
section 2, the Likert scale responses were assigned numerical
values in order to calculate means and SD. The results
revealed Group 1 found friendly competitiveness in learning
environments to be a positive engagement tool (M = 4.53,
SD = 0.52). This finding is further supported by participants’
positive responses to the statement, “Playing against other
people motivated me to do better”, (M = 4.60, SD = 0.51).
Additionally, the ability to see other people’s score was
another core motivating factor (M = 4.27, SD = 1.10).
Furthermore, findings discovered that double points
questions were highly motivational (M = 4.80, SD = 0.56).
Lastly, participants acknowledged that during the answering
of a question, they felt curious about their progress within the
e-quiz (M = 4.47, SD = 0.52).

Figure 5. Map of primary theme, Benefits of Gamified eQuizzes.
Engaging Experience

Many interview questions that were asked in interview
section 3 focused on engagement and interactivity. When
asked about what aspect of Kahoot! was most engaging,
interviewees responded with citing the interactive aspect of
Kahoot! helped keep them engaged as well as visual appeal
and immersion, particularly so in online learning
environments.
P1: “Learning online, you want as much interaction
as possible. It’s so easy to just sit there and not
actually listen to anything. And no one would
actually know. So, by actually being involved, not
necessarily forced but being like encouraged to do
quizzes online definitely helps.”

4.2 Qualitative Results

Following Group 1’s Kahoot! e-quiz sessions, six semistructured interviews were conducted with volunteered
participants. Each interview lasted 20-30 minutes. The
interview’s recorded audio was transcribed using intelligent
verbatim transcription, and subsequently analysed using
thematic analysis. In total, 17 themes were generated from
52 unique codes. These 17 themes were then generalised to
form 3 principal themes – Benefits of Gamified e-Quizzes
(figure 5), Limitations of Gamified e-Quizzes (figure 6), and
Key Positive Features of Kahoot! (figure 7). The figures are
organised so that subthemes are placed in coloured ovals and
codes in coloured rectangles.

P3: “Implementing gamification into my learning
and study process is, for me, particularly very
helpful because it’s easier to recall visuals for me,
and actually being involved in… I guess immersed
in the activity, helps me to recall and remember
things.”
P4: “How engaged was I with the quiz? I was very
engaged with the quiz because of the nice graphic
interface, and the questions were very short and not
overly complicated. The answers were limited. […]
So, it was very easy to concentrate and stay
engaged on the questions. […] The competitive
aspect was engaging as well.
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P8: “I think the engagement was amazing! It was
really good. I really learned a lot and the method
definitely works when it comes to learning.
Gamification, I think is a good way to really get
someone engaged and to learn any topic in a
beneficial way.”

All together, these aspects created a wholly engaging
experience for these participants when using Kahoot! to
compete in a gamified e-quiz.
Learning Reinforcement

The theme of learning reinforcement encapsulates Kahoot!’s
ability to act as a supportive online learning tool to better
help facilitate learning and reinforce materials taught. When
asked about if interviewees believed Kahoot! could improve
a learning experience, particularly in online environments,
they responded positively.

Furthermore, interviewees who had participated in a Kahoot!
session with friends responded with highly positive remarks
when asked about what engaged them most.
P1: “I was more motivated because I was doing the
quiz with my friends. The competition.”

P7: “Yes, yeah 1,000,000%. Yeah definitely.”

P8: “I felt what engaged me the most was the fact
that it was between friends.”

P8: “I think it helped me learn a lot. I felt like I
learned after the quiz, of course, when I played it, I
was still learning. So yes, I definitely thought I’ve
learned something.”

P17: “Yeah, you can make remarks about the
experience with your friends, because they were in
on it, they were part of the experience as well. If a
social situation presents itself, and someone brings
it [the quiz] up, you can think back to the memory
of that and look at how much fun you had.”

P17: “I think it definitely helps because it gives an
end goal to strive towards, just like how, during
university or A-levels, you work towards an exam.
You knew that there are those exams, or quizzes
afterwards, so you tried to pay as much attention as
you could.”

Similar to engagement, questions around motivation were
also asked in interview section. Interviewees expressed an
inherent motivational aspect which Kahoot! provided
through its social competitiveness.

Increased learning outcomes is one of Kahoot!’s primary
objectives, however the manner and style in which learning
occurs is also an important consideration.

P3: “Gamification doesn’t just implement game
mechanics, but also implements an atmosphere of
competitiveness. At least for me, which motivated
me to do better than my peers.”

Novel & Modern Learning Style

Kahoot!’s game-like nature capitalises on exciting elements
in video games such as having a competitive atmosphere.
When asked about the competitive atmosphere, interviewees
reflected on Kahoot!’s similarity with video games and it’s
competitive nature.

P7: “[Gamification] adds fun, adds interest, it
motivates me to answer the question, as opposed to
if I was just sitting in my room and answering it by
myself.”

P3: “I suppose it would be the visuals like I said
before, as well if it was any kind of different
platform like Google Forms, I feel like the visuals
would be less appealing to me. I think the fact that
it also looked more like a game and the mechanics
felt like that, and there was a competition element,
all that tied in together.”

During later stages of the interview, interviewees were asked
which form of e-quiz they prefer, gamified or non-gamified.
All participants responded with preferring gamified equizzes, and most participants referred to completing nongamified e-quizzes as being a boring experience.
P3: “If you were to pick something like Google
Forms, it’s a bit too bland and it’s not a very
exciting trigger. That makes it a less memorable
experience.”

P17: “From the time that we've been growing up,
we've been playing video games or been exposed to
games. We've been online a lot, and you're always
sort of comparing your skills to the person that you
see online, so I think it had a positive impact, and I
guess it informs you about other people, so you can
feel more like connected with them.

P7: “Gamified, because when you’re doing like a
Google Forms quiz, for example, it’s just very dull
and boring.”
P17: “[Gamified e-quizzes] are a more fun
experience, then just doing a quiz on your own, not
competing against anyone. So, I think in that aspect,
it’s more of an experience. Compared to just a
sedentary state when you’re doing a Moodle quiz,
for example.

These responses elucidate how some participants view
Kahoot!’s game-likeness. Through observing and interacting
with the implementation of game-like features over a
standard traditional quiz, some interviewees praised the
novelty of Kahoot! as a modern online learning platform.
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P7: “Yeah, [gamified e-quizzes] are a different
experience. I’d say it stuck with me because of this
experience.”

getting a bit too complacent if you’re too far ahead.
I guess it’s some strategy involved, which also
makes it fun.”

P8: “This is different, it’s not like the basic quizzes
you usually get, so, I think the effect that
gamification has on quizzing, yeah it’s really good,
very engaging. […] I find it really engaging, which
is what stood out more, from other quizzes.”

P8: “I saw [participant] rise from the bottom, to the
top, and then the fall. I was paying attention to
everyone else’s quiz to see who I could catch up to.
Especially during the double points time.”
Strategy is a common mechanic implemented in video game
design, and as with the nature of game, the ability to
strategize and outthink one’s opponent can help one get an
edge on their competitors. However, Kahoot! does not only
foster a competitive environment, but also a friendly and
engaging learning environment.

Online Competitiveness

The participants directly referred to online competitiveness
as a major motivating factor for wanting to perform on the
quiz. When asked about the effects of participating in a quiz
against others, interviewees responded with positive
comments, noting social competitiveness as a key incentive
in wanting to perform.

Online Social Setting

The online social setting of Kahoot! created an environment
which interviewees felt was engaging, productive, and
friendly. When asked about the effects of being in a social
learning environment, participants expressed views of
friendly competitiveness, wherein the competitive nature not
only fuelled their motivation, but also created a friendly and
fun atmosphere.

P3: “I think that the element of competition keeps
things exciting and keeps most people on their toes,
those that have a competitive nature. And I think it’s
just more of a fun way to approach things.”
P4: “After getting the result, I also thought about
the competitive aspect. I liked it, having to compete
with others and getting the score back after each
round. I thought about the competitive aspect which
made it quite fun and engaging, rather than just
competing against yourself, where you will not be
as motivated to surpass your expectations or to
push yourself to remember, or to think about the
answer harder.”

P3: “It does bring people together, I’ve always
thought competitive sports or just sports in general
have that effect on people, because at the end of the
day, you’re brought together in a similar situation
with a similar task at hand, which you all work at,
and it’s always fun to come together afterwards and
discuss results, different approaches, or at least for
me personally. I am always interested to see other
people’s perspectives and how they approached the
game or the challenge.”

P17: “Yeah, it was having other people do the quiz
at the same time, so it was more of a group
experience. […] When we were playing the game in
a group, it definitely brings the competitive side out
of it.”

P8: “I’ve never had a quiz like this, Yeah, so it was
really good. I think this might be very different for
everyone that did it, but the fact that there was
social interaction, while doing a quiz and while
learning, it was really beneficial. It was really easy
to take in new information as well. Even after you
get it right or wrong, so that made it even more
productive I would say.”

Alongside the social competitive aspect of Kahoot!, it was
observed that some participants employed some form of
strategy into their Kahoot! sessions by keeping track of other
participants’ scores. When asked about the effects of seeing
the other participant’s scores, many interviewees highlighted
this as another powerful motivator.

P17: “Exactly if [gamification] wasn’t present, then
I don’t know if I would have done the quiz. Or I
would have, but I might have been more hesitant to
do the quiz. I would say the social setting definitely
made it easier to learn and motivated me to learn.”

P3: “Yes, absolutely it motivated me. If I saw that
another participant in the game was, let’s say, 10
points ahead of me, I would definitely be motivated
to try to keep a streak going or to really capitalize
on double points rounds. Things like that, so I’d
really pay attention to those kinds of situations and
really try to capitalize. Even trying to answer quick.
I would consider all those different variables and
try to beat them.”

Another benefit of Kahoot! being in an online social setting,
was that it allowed for social relatedness during and after
play, as well as promoting discussions between participants.
Interviewees were asked about what effect they felt Kahoot!
might have had on their social interaction. Many
interviewees acknowledged the actual session and session
contents to be easy topics of conversation, particularly so in
online learning environments. Additionally, when asked
about if any of the interviewees had discussed the e-quiz

P7: “After every single question, you can see the
progress of the people you’re playing against. So it
makes you concentrate on the next question, maybe
even more than you were before, or maybe you’re
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P17: “I’m quite competitive so, I really enjoyed that
bit. There is an incentive for you to do better
because, you don’t end up thinking you’re smarter
than everyone, but it’s for your self-satisfaction.”

afterwards with their competitors or anyone else, 100% of
interviewees responded with ‘yes’.
P3: “Afterwards, yes. These would be either topics
related to or just things from the topic that we
watched, or it would be results. Like, how far off we
were from each other, how close we were maybe to
each other, how big our streak was, all sorts of
things, all competitive elements of course.”

Limitations of Gamified e-Quizzes

P4: “I did engage with other members of the group
after the quiz to talk about questions that we found
were tricky or were trying to throw us off. We also
talked about the questions we thought we were close
to answering. Yeah, mostly discussing memorable
questions after the quiz. […] You get to listen and
gauge the reactions of everyone, so if you get
something wrong, you don’t feel like you’re the only
one. If you get something right, then you celebrate
with others. It’s a useful thing to have those
reactions.”
P7: “It breaks the ice in a way, with certain
classmates that you have. And it’s definitely
something you can talk about after as well, so I
would say it definitely makes a positive impact on
your social life.”
P8: “If you get something wrong, and then someone
else gets something wrong, then you both just laugh
about it. So, I think that is something that I found
interesting, at the same time I think its generally
good for humans to have social interaction in
anything.”

Figure 6. Map of primary theme, Limitations of Gamified eQuizzes.
Demotivation

Although there were a lot of perceived benefits reported by
interviewees after using Kahoot!, the platform and
gamification itself is not free of limitations and areas of
improvement. Towards the later portions of the interview,
participants were asked if there were any explicit negative
effects of participating a socially gamified e-quiz, with
regards to learning.

Personal Satisfaction

Another product of a socially competitive environment and
a general benefit of gamified e-quizzes revolves around
participants’ own personal satisfaction. Some interviewees
expressed feelings of satisfaction from meeting or exceeding
one’s own expectations. Additionally, some participants
reported this satisfaction to be heightened due to Kahoot!
displaying everyone’s results, thus meaning one’s personal
performance would be on display.

P3: “Yes, because of course, it’s very result
oriented. For people that aren’t satisfied with their
own results, this could have a negative effect on
them, it could also have a positive effect that could
maybe motivate them to do better. But I do think,
depending on what kind of person you are, there’s
something that could demotivate you.

P3: “I like to perform well myself. So, regardless of
the joy I’d say of beating others and seeing that
you’re doing well, its also fun to just be able to do
well yourself, that’s where my motivation comes
from. […] It’s a very rewarding feeling for sure, at
least for me.”

In Kahoot! it is possible to see everyone’s scores and
progress after each question. If one gets a question wrong
that the majority of the class gets right, interviewees reported
that it can be demotivating. Building upon this, getting
multiple questions wrong in a row could further feelings of
demotivation.

P8: “I think it’s everyone’s natural instinct to not
look so bad on the quiz. […] I was worried that I
wouldn’t get a podium, but I felt really happy that I
made it onto the podium, and I would say I felt
really good, just knowing that I did reasonably
alright in the quiz.”

P8: “Maybe if someone gets one incorrect, that
might be very demotivating.”
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P17: “I guess as humans we tend to way our losses,
more than our wins. Like it is just skewed that way,
so I can see how, if you got three answers wrong,
you could be in a state of… I wouldn’t say trauma
but, stress, demotivation.”

P4: “If I were to be assessed on it, and these marks
account for a formal assessment for university, I
would definitely consider Moodle instead, which is
just more formal, and you definitely treat it in a
different way. Moodle has no time limit, so you
would potentially think about questions more and
maybe have the option to come back to a question.”

Feelings of Pressure

Another limitation of Kahoot!, particularly so with the
competitive nature of the platform, are feelings of social
pressure during gameplay. When asked about if interviewees
felt they could have scored higher in their first attempt, one
responded with answering that they had felt slightly nervous.

P7: “Yeah it’s not quite like in a exam setting where
you decide to focus on your own, and you have the
time to think of the answer. […] I’ll say it can be a
bit unfair for other people, even though it might be
a more enjoyable experience, I don’t think everyone
would get a fair result from it.”

P8: “I felt like I could have done definitely better. I
think the fact that you see people answering it as
well, makes you a little bit more nervous, I’d say.”

P8: “[Kahoot!] is not as serious, especially if this is
for postgraduate, I don’t think it’s the right way. But
I’m all for it for learning, but when it comes to
grading-wise, I don’t think it’s the right way.”

Additional references to pressure were made by interviewees
with regards to the Kahoot! feature of hot streaks. A hot
streak occurs when a player answers 3 or more questions
correctly in a row, so long as the player maintains their hot
streak, a caption will appear on the main Kahoot! screen after
every round, for all to see, highlighting those who have hot
streaks.

Technology Issues

The last limitation identified by interviewees came in the
form of technological issues during gameplay. Interviewees
were directly asked about any technology issues they had
experienced, and responded with citing connectivity issues,
accidentally pressing the wrong answer, and using a laptop
to answer questions as the main problems present.

P4: “On the downside, [hot streaks] were
pressurizing to see, especially when you’re not
doing well.”

P3: “I think in the first quiz, someone got
disconnected. They had to re-join under a different
name. So I think re-joinability, if you do lose
connection or leave the game. For whatever reason,
you lose your progress there, so whoever that
happens to, they are just left out right away.”

P7: “[Hot streaks] puts a lot of pressure on you to
do better, to get a higher score, like ‘I cannot mess
this up’. I guess it comes down to if you can handle
that pressure.”

P4: “In using zoom with a web browser, it is tricky
because you have to have a split screen format and
look at it side by side, which is a bit inefficient,
because you look back at the question, then back to
your [answer] options, which spreads your time, so
it’s not very effective. It was also a bit inefficient
because you have to use your mouse to move over
to the answers. In fact, I would prefer to use my
phone, for future scenarios to answer questions
more efficiently, just with a flick of the thumb.”

Graded Quizzes

Interviewees were also asked about the prospects of having
gamified e-quizzes contribute to course grades. Interviewees
thought that having graded gamified e-quizzes might take
away the friendly learning environment aspect that was core
to the gamification e-quiz experience, and instead induce
more feelings of pressure.
P7: “I will say, that if it concludes to a much higher
grade, like if it counts for more, then I would feel
that it’s a bit too much pressure, because you might
take it too lightly.”

P8: “Maybe one thing, if you pressed it [the wrong
answer] by accident. I think that happened to
someone. That could be the only problem.”

P8: “I think I will surely like it more towards just
reinforcing learning over it being graded. It
becomes much more beneficial like that. When it’s
graded, it adds a lot of pressure, but like this, you’re
learning in a much more friendly environment.”
Further inquiry uncovered participants’ perceptions of
Kahoot! being a less serious platform, which led many
interviewees to believe Kahoot! is not an appropriate
platform to add grading to.
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Key Positive Features of Kahoot!

same score, but with the dynamic double points,
people can really capitalise on certain rounds.”
Alongside the exciting and motivating factors of the double
points questions, interviewees also highlighted the potential
double points questions possess for someone who is falling
behind, to come back.
P8: “Double points? I love the double points
questions! I think it was a good chance for you to
catch up to someone and get first in the competition.
I liked the double points [questions], it made it
intense but in a good way.”
P17: “The double points [questions] were really
interesting. During the game, when you’re playing
and you get questions wrong, you feel the need to
capitalize on the right answers, and the double
points [questions], when they are there, makes you
pay more attention to the questions and to the
answer you give. […] If a double points [question]
comes up once you’ve got three answers wrong,
then you know that if you get this answer right, you
can be back in the game. […] I liked that you left a
double points question for the last couple of rounds,
because even if you’re doing terrible, you can come
back and win the game.”

Figure 7. Map of primary theme, Key Positive Features of
Kahoot!
Double Points Opportunities

Hot Streak Motivation

Section 5 of the interview schedule focused
on
asking
interviewees about specific features within the Kahoot!
platform. Features discussed were, double points questions,
hot streaks, instant feedback, scoring, and music.
Additionally, the design of the Kahoot! mobile app was also
discussed. Interviewees felt strongly about the positive
effects of double points questions, with many interviewees
indicating the double points questions as opportunities to
score a high number of points as well as a powerful motivator
to further engage themselves.

When asked about their thoughts on the implementation of
hot streaks, some interviewees highlighted the positive
benefits of maintaining a hot streak as being motivational
and reinforcing feelings of confidence.
P3: “Depending on what kind of person you are, for
me at least, there was motivation to keep [the hot
streak] going and not break it. You want to do as
good as you can and that was literally the only
motivation behind it, to be honest. You just don’t
want to break that.”

P3: “[Double points] was definitely another
trigger, for me, to really pay more attention to the
question, while also trying to consider all the other
variables that I discussed before, such as being fast.
[…] It prompted me to think, ‘Alright, lets carefully
read the question, carefully read all the answers.’ It
sounds simple but, we have to respond as quickly as
possible.”

P4: “It was good because you want to keep a streak
going, you want to keep your answers correct, and
you want to answer as quickly as possible. […] It’s
just motivating, a motivating caption.”
P7: “When I see there is a hot streak, it does make
me feel good. […] I just didn’t realise it as much,
but the hot streak definitely motivates.”

P7: “[Double points and hot streaks] were
definitely amazing features. […] It raises the stakes
and make the whole process much more
interesting.”

P8: “I loved it, the hot streak. It felt like I was on a
roll, it just felt really nice. It gave me a lot of
confidence, and that just felt really good. A nice
inviting feeling to have, a good reinforcement of
positive feelings.

P17: “I think the double points [questions] are
really good, it adds a different element to the quiz.
It makes it more dynamic, because if there wasn’t
the double points [questions], everything would be
quite linear. If people got the same answers right at
the same time, then they would roughly have the

P17: “I remember I got three answers right and it
showed me a streak, that was super motivating.”
Live & Instantaneous Feedback
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After each question round, live and instantaneous feedback
in the form of points and a leaderboard is displayed. When
asked about their thoughts on this style of feedback,
interviewees reported feelings of engagement and
reassurance as a result of seeing positive scores.

through. Interviewees stated that the Kahoot! mobile app was
user-friendly and visually pleasing.
P4: “It’s quite nice. It’s got nice, cool graphics and
user interface. It’s got nice colours, and that’s also
quite engaging. It makes it fun. Nice graphics.”

P3: “Another interesting thing is the fact that they
keep track of your score after every single question
and that is another trigger for me to do better. […]
For me in particular, [feedback] helped me in terms
of motivation and wanting to perform better. It was
a nice validation knowing that you are right. I guess
it helps build your confidence as well.”

P7: “The Kahoot! app, I feel it was a very userfriendly app. It made it very easy to play the quiz.
[…] [It was] very easy to just type in the pin and
then you’re straight onto the game. Yeah, its good.
I’d use it again.”
Additionally, when asked about how interviewees felt about
the playthrough of the Kahoot! sessions, many interviewees
responded with expressing that they felt the playthrough was
smooth.

P8: “It’s good because normally when it comes to
normal quizzes, you don’t see the live scores. So,
this [live feedback] is a good way. It makes it more
fun. […] [Live feedback] can make you more
confident if you get it right, so you know you’re on
the right track. […] Once people get questions
wrong, they start second guessing themselves. For
me, especially when I do normal quizzes, if I don’t
know the answer, it makes me second guess myself
even more. Bu the fact that you get the answer
straight away, see the scores as well, that helps
when it comes to the second guessing part. It makes
you feel more confident.”

P3: “To be honest, I think there are not many issues
that I experienced with Kahoot! in general. […] I
think it went really smooth, and there were no real
hiccups or parts where we had to stop. It was just a
straight shot in that sense.”
P7: “It was fine. Just enter the pin, straight into the
game, no connection issues, no errors, no
problem.”
P8: “I wouldn’t say there were any problems to be
honest. I had no problems at all doing the quiz, it
was very good, it ran very well.”

Music Immersion

Although not mentioned by as many interviewees as
previous features, for some, the music helped immerse
themselves into game-like experiences. Additionally, one
interviewee cited the music as a great method for setting the
tone of the session.

P17: “[Kahoot!] engages you more as a platform.
Having it as a mobile platform was really interest
as well because it’s just in your hand. The
experience of it was very easy, just put in your pin
and a room has already been created. It’s very low
cost in terms of energy. In terms of that user
experience, that was really good. And once you’re
in the app, it just runs on it’s own, you don’t really
have to do anything but pay attention to the content
and the questions being answered.”

P3: “[Music] really adds to the whole game feel of
the thing. It makes it less boring, it’s not like you’re
filling in a document or you’re just ticking boxes on
a black and white piece of paper. There’s no real
experience or atmosphere there. But definitely with
all the colourful visuals and the music
supplemented by it as well, that definitely added to
the whole, ‘this is a fun thing to do’. The all-round
experience really takes away from it being a
necessary exercise for studying, and definitely
makes it feel like you’re doing something fun and
social with a group of people.”

Further inquiry into the smoothness of the playthrough
revealed insights as to how using the Kahoot! mobile app as
a controller for answering questions on the e-quiz made it
easy and convenient to participate.
P3: “It was very easy to use. It’s nice just having a
small device in your hand, particularly for
something like Kahoot! because all you are
required to do is pick one of four boxes as your
answers. I think the way the code is set up, it’s done
in a very easy way, to display the main screen which
everyone looks towards, and then your phone. Your
device essentially is just your answering tool, like a
controller.

P4: “I remember, the first time, when I was playing
it in a group setting with other players, the music
definitely sets a more informal and more of a social
and fun, events-like kind of atmosphere. Which
makes it feel a bit less competitive and a bit more
fun and engaging, like a video game.”
Kahoot! App Design

P8: “One good thing is using the app, the phone
app, so you don’t have to write anything, just
pressing a button makes it even more convenient.”

Lastly, several questions were asked about the design of the
Kahoot! mobile app and about the general session play-
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5. DISCUSSION
5.1 Learning Outcomes, Engagement,
Enjoyment, and Satisfaction

Motivation,

The purpose of research question 1 was to decern if gamified
e-quizzes are more effective for learning, compared to nongamified e-quizzes, in online learning environments. The
second research question builds upon this by aiming to
understand how gamification affects specific factors such as
engagement, motivation, enjoyment, and satisfaction.
Returning to Landers' definition the Science of Gamification
[10], the categories used in the theory can be useful for
breaking down the components of gamified e-quiz learning.
Firstly, following this model, there are several predictors in
which Kahoot! implements in its design. Referring back to
Table 1, which was cross-referenced with Majuri's
gamification affordances [14], it can be seen that all of these
affordances act as game elements. These elements
(leaderboards, rankings, questions, performance stats,
feedback, timer, rounds, multiplayer, theme music, double
points, and hot streaks) can form the basis for the predictors
in this model. Those predictors directly affect the mediators.
Mediators are forms of psychological states and behaviours,
in the current example, this would include feelings of
engagement, motivation, enjoyment, satisfaction, and social
relatedness. Moderators also affect the mediators, as
moderators involve the personal and situational contexts in
which the gamification takes place. Examples of these
moderators are, the context in which play occurs (being
completely remote and online), the platform being used
(Kahoot!), and external contextual factors such as
participating as part of one's higher education course, and
participating during a pandemic. Lastly, the mediators
directly influence the distant outcomes, the last portion of the
Science of Gamification model. The distant outcomes refer
to the criteria for which gamification aims to meet, in the
current study, this criteria is to improve learning
performance. A visual representation of model, adapted from
Landers [10] can be seen in figure 8.

Figure 8. The Science of Gamification model, adapted from
Landers [10].

similar results, though in the domain of live, in-person
gamification, rather than online [3, 12, 22, 26]. This could be
due to the lack of game elements to promote such feelings.
Additionally, although the moderators between Group 1 and
Group 2 are similar, one important missing contextual factor
for Group 2, is the platform in which e-quiz takes place.
Kahoot!'s social, competitive factor has been cited by Group
1 interviewees as being a powerful motivational tool to
further engagement, immersion, and enjoyment. Prior
studies have reported similar results, further implying on the
importance of social competitiveness to success of Kahoot!'s
gamification [7, 13, 17]. Without this social factor,
particularly so in an online environment, Group 2
participants may have felt less immersed and engaged in the
e-quiz, which may have been what led to weaker feelings of
satisfaction, motivation, and enjoyment, compared to Group
1.
Returning back to research question 1, the quantitative
results of the e-quiz scores show that on average, Group 1
participants scored higher than Group 2 participants. This is
further supported by the participants from Group 1 who
reattempted the quiz 1-week later during the interview
sessions. Second attempt scores were significantly higher
than first attempt scores, further reinforcing the ability
gamified e-quizzes have on improving learning outcomes.
Usage of the Science of Gamification helped to understand
and break down what factors most affected learning
performance, which was backed by the qualitative interview
data. Additionally, the quantitative survey and e-quiz score
data helped bolster the argument for gamification's positive
effect within e-quiz learning in online learning
environments. However, returning to Landers' model, the
negative impact of certain features can be tracked and
observed as well. The negative mediators of demotivation
and feelings of pressure were predominantly cited by Group

Now by interpreting the model, it can be seen that primarily,
the predictors (game elements) and moderators (context)
have the greatest effect on the mediators (resultant
behaviours) and distant outcomes. This can be verified via
qualitative results of the interviews, wherein many
respondents directly referred to key Kahoot! features such as
double points, hot streaks, music, and feedback as being
motivational, engaging, immersive, and adding to an
enjoyable experience. Moreover, interviewees praised
Kahoot! game-likeness, which helped improve the overall
learning experience. Survey results support this – referring
back to Table 5, it can be seen that, on average, Group 2 (the
non-gamified group) enjoyed the quiz less, felt less
motivated, satisfied, and engaged. Past literature found
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1 interviewees. Feelings of demotivation occurred when
participants got either one or a series of questions incorrect.
The demotivation could be a resultant feeling of pressure,
wherein Group 1 interviewees highlighted the social pressure
gamified e-quizzes inherently possess. Survey results further
support these claims as Group 1 participants, on average,
stated that they responded less accurately as possible to each
quiz question, compared to Group 2. A possible cause for this
could be due to the time pressure present in Kahoot! equizzes. Additionally, findings from Group 2 indicate that
they did not respond as quickly as possible to the questions
on the quiz, whereas Group 1 responded significantly faster.
Again, this can be linked to theme of pressure, where
participants in Group 1 may feel they have to answer
questions quickly, to keep up with the rest of the group, as
Kahoot! awards more points those that answer faster. This
finding can also be linked to another limitation highlighted
by Group 1 interviewees, accidentally pressing the wrong
answer, which again could induce feelings of demotivation
and dissatisfaction.

previous literature that found Kahoot! could improve
classroom dynamics, through increasing social interaction
between participants [11, 14, 25].
Lastly, some interesting social behaviours were observed
during the Kahoot! e-quiz sessions. Group 1 interviewees
reported strategically observing their competitors’ scores,
answers, and potential hot streaks, so that they could
capitalise and gain on their competitors in certain rounds. A
main finding from the qualitative interview data was how the
social competitive aspect of Kahoot! added an extra dynamic
to e-quizzing, which was fuelled by the motivation to beat
others, in a friendly competitive learning environment.
Answers from section 3 of the survey, completed by Group
1 only, further supports this notion as participants responded
with high levels of agreement to the statements, “I find
friendly competitiveness in learning environments to be a
positive engagement tool”, “Playing against other people
motivated me to do better”, and “Seeing other peoples score
motivated me”. One possible link to these social competitive
behaviours could be due to factors surrounding personal
satisfaction. Interviewees highlighted that they felt high
levels of self-satisfaction when exceeding or meeting their
own expectations. This could be due to the nature of Kahoot!
displaying everyone’s results and rankings, as such,
participants’ self-image is projected on the live leaderboard.
When a participant sees themselves scoring highly in relation
to others, they feel greater levels of satisfaction.

5.2 Social Behaviours and Classroom Dynamics

Research question 3 focused on understanding how gamified
e-quizzes affected social behaviours and classroom
dynamics. Past literature has revealed the positive effects of
social relatedness in gamification on motivation, however
this has not been observed in an entirely online learning
environment [17]. Certain aspects of the Self-Determination
Theory (SDT) [5] can help elucidate why and how social
behaviours and resultant classroom dynamics can be affected
by gamification. As mentioned in the literature review, SDT
breaks down into three core components, Autonomy,
Competence, and Social-relatedness, however for the
purposes of this discussion, the sole focus, in relation to the
current study’s results, will be on social-relatedness. Themes
resulting from interview data reveal that the online social
setting of gamified e-quizzes fostered a friendly learning
environment in which social reactions and brief discussions
after question rounds helped engagement. Group 1
interviewees stated that, sharing the experience of doing the
Kahoot! e-quiz lessened feelings of demotivation when they
got questions wrong, if another person in the group had got
the same question wrong. Social-relatedness in SDT explores
this idea and how people have a need to be connected with
others and experience a feeling of belonging. This sense of
belonging can bring about stronger feelings of motivation
and engagement. Moreover, the shared experience
participants had in Group 1, promoted online discussion after
the e-quiz, as highlighted by Group 1 interviewee responses,
shown in the previous chapter. When interviewees were
asked if they had spoken about the quiz afterwards with
anyone, 100% of them replied with “Yes”. Through having
a shared experience, participants could discuss several
elements of the quiz with one another, which may a positive
impact on overall classroom dynamics. This is inline with

6. CONCLUSIONS
6.1 Ethical Considerations

The current study was planned, researched, and conducted
entirely remotely and online. All interactions with
participants and the primary supervisor were Zoom-based, as
a response to the COVID-19 pandemic. Participants were all
provided with information sheets and consent forms, prior to
participating in the study. All of the data gathered was stored
on an encrypted device. The current study was approved by
the UCL Research Ethics Committee – Project ID number:
UCLIC/1718/011/Staff Evans.
6.2 Limitations

There are a few limitations present in the current study.
Firstly, the study was short term, only having 1 round of nongamified e-quizzing per participant (Group 2) and a
maximum of 2 rounds for gamified e-quiz participants
(Group 1). Findings from several rounds of e-quiz sessions
may vary the results as the novelty of gamification would
show as less of factor contributing to engagement and
motivation, the more participants interacted with Kahoot!.
Additionally, results related to classroom dynamics should
be cautiously interpreted, as gamification sessions were only
in group of 3-5 participants at a time. It may be more difficult
to gauge if the classroom dynamics findings would be the
same for larger session sample sizes. Lastly, there were
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limitations in the video teaching delivery and subject matter.
There had to be an assumption made that participants of both
groups were unfamiliar with the video contents, as
familiarity and pre-existing knowledge might have affected
gamifications ability to help learning. Additionally, the
current study does not directly test the effectiveness of the
delivery of information in the videos, and how useful the
videos are as teaching materials.

discussion. The current project is one of the first empirical,
mixed-methods studies that examines the effects of
gamification in entirely online learning environments,
however the work presented in this study still possess a lot
of potential to be built upon and researched in greater detail
over longer study periods.
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Future research should focus more on longitudinal studies,
by observing the effects of online gamified e-quizzes in an
online course of the duration of a semester. This should allow
for a more robust understanding of the long-term effects of
gamification on learning. Additionally, it may be interesting
to compare various platforms such as Quizizz or Quizlet,
against Kahoot! to see if different implementations of
gamification features affect people’s learning in different
ways. Moreover, future studies should continue using
empirical, mixed-method, study designs to further
triangulate multiple sources of data together, but with larger
sample sizes. It may also be beneficial to seek guidance and
understanding from educators/teachers who have adopted
gamification use in their online courses, to further
understand the motivations behind gamification use. Lastly,
it may be of interest to utilise eye-tracking to explore what
elements of gamified e-quizzes grabs people’s attention the
most. This may allow a better understanding of what aspects
of gamification contribute positively to screen engagement.
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APPENDIX 3: E-QUIZ QUESTIONS

1. Saturn is the _____ of the 8 planets in our Solar System:
a). Largest

8. Saturn's moons that orbit between it's rings and use gravity
to shape Saturn's rings are known as:

b). Second largest (ANS)

a). Chaperone moons

c). Third largest

b). Pilot moons

d). Smallest

c). Shaping moons
d). Sheperding moons (ANS)

2. Saturn is predominantly made up of ____ & ____:
a). Helium and Carbon

9. Saturn is named after the Greek God of Agriculture

b). Methane and Hydrogen

a). True

c). Methane and Carbon

b). False (ANS - Roman God)

d). Hydrogen and Helium (ANS)
10. What was Uranus' original greek name?
3. How many confirmed moons does Saturn have?

a). Caelus

a). More than 20

b). Ceres

b). More than 40 (ANS - 53 confirmed )

c). Ouranus (ANS)

c). More than 60

d). Cronus

d). More than 80
11. Uranus is the only planet that rotates horiztonally.
4. Saturn's core is made up of iron, magnesium silicate, and
other rocky materials.

a). True
b). False (ANS - Only planet to rotate vertically, 87)

a). True
b). False (ANS - Water, ice, and other rocky materials)

12. Uranus' core is made up of ___ and ___.
a). Iron and Magnesium silicate (ANS)

5. Enceladus, one of Saturn's moons, is the only moon in the
solar system with clouds and a dense atmosphere.

b). Water and Ice

a). True

c). Iron and Nickle

b). False (ANS - Titan)

d). Magnesium silicate and Nickle

6. Titan, Saturn's largest moon, is roughly the same size as
Canada.

13. Uranus fully orbits the sun once every ___ years.

a). True (True)

b). 82

b). False

c). 83

a). 81

d). 84 (ANS)
7. There are ___ rings revolving around Saturn.
a). 7 (ANS)
b). 10

14. Uranus hosts some of the coldest temperatures in the
Solar System.

c). 13

a). True (ANS - -223 Celcius)

d). 16

b). False
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15. There are ___ rings revolving around Uranus.
a). 7
b). 10
c). 13 (ANS)
d). 16

16. 80% of Uranus is made up of water, ammonia, and
methane.
a). True (ANS)
b). False
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