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Abstract. Massive Open Online Courses (MOOC) have become a strong sup-
port for building a ubiquitous learning environment typically during Covid19
pandemic. Although more and more Internet users are willing to try MOOC, the
problems corresponding to users’ free and autonomous learning are a poor learn-
ing experience, low long-term attractiveness to users, and low completion rate of
courses. The fundamental reason is that online learning behaviour cannot be well
motivated and maintained. A key design concept related to the MOOC is gam-
ification design - the application of game design elements to non-gamification
scenarios. Some MOOC has integrated different gamification method to attract
users. However, the academic community’s attitude towards gamification still
inconsistent, and even some studies believe that the level of user motivation in
the gamified design condition will decrease. From the perspective of user infor-
mation behaviour, this paper follows the logical route of “motivation-behaviour”
and analyse the perceptual challenge and perceptual attention, learning results and
cognitive user participation. From the MOOC context, this paper discusses the
technical application factors that affect user behaviour and enriches the research
direction in the field of information behaviour. Lastly, this study puts forward
some development suggestions to MOOC operators to comprehensively improve
the perception challenge and attention of MOOC users and enhance their learning
effect.

Keywords: MOOC · Competitive gamification design · Collaborative
gamification design ·Motivation factor · Learning effectiveness
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1 Introduction

Under the catalysis of Internet 3.0, education is continuously undergoing deep cross-
border integration with the new generation of information technology. As a new and vital
learning model, MOOC triggered a new wave of online learning and made researchers
concerned about the latest development of education continue to think about promoting
more effective teaching in MOOC.

1.1 Research Background

With the rise of online learning courses, the scale of Massive Open Online Courses
(MOOC) has actively expanded while more learning applications have become more
widely used especially during Covid 19 Pandemic [1]. However, the high dropout rate
and low completion rate of courses hindered the sustainable development of the learning
platform [2].As a noviceway to stimulate andmaintain learningmotivation, gamification
design haswon the favour ofmany learning platforms to attract potential users. So far, the
research on the factors affecting the behaviour ofMOOCparticipants hasmostly focused
on individual characteristic, motivation, cognition, emotion, society landscape only [3].
This research will focus on the influence of user motivation on learning effect under
the conditions of MOOC gamification design. According to the concept of “motivation
factor-behaviour result”, clarify the influence of different gamification on motivation
level and the effect of motivation factor on the final learning effect [4]. This paper
synthesizes all relevant research results related to motivation and immersion theory,
MOOC and gamification design.

2 Theoretical Basis

Different researchers have classified motivation according to various criteria. Thus there
is no consistency about existing taxonomies and other categories. The following three
are the most widely used in this paper.

2.1 Malone’s Intrinsic Motivation Theory

Motivation is derived from the Latin word “Movere”, whichmeans to promote and cause
activity. Motivation is the inner psychological power of individual activities guided by
goals (a key driving factor to stimulate and maintain individual behaviour) [5]. Efficient
learning activities cannot lack the support for learning motivation.

Through the research on computer games, Malone identified three types of moti-
vational factors related to learning: challenge, curiosity, and fantasy, and proposed the
“intrinsic motivation” theory, which directly reveals the motivational drive of gamifica-
tion elements and mechanisms in learning activities [6]. First, a system must provide a
sense of challenge can essentiallymotivate learners [7], and secondly, stimulating curios-
ity will attract learners [8]. Thus, it’s emotionally attractive fantasies could engage the
users to participate in learning activities [9]. Malone believes that people are immersed
in games not because of external rewards, but because of the existence of intrinsic
motivation.
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1) Challenge: Compeau et al. believe that challenges provide individuals with oppor-
tunities to develop abilities and enhance self-efficacy, which is related to improving
learning outcomes [10]. Applying gamified design elements can create challenges in
online learning platforms. Recent research results in the field of education are con-
sistent with Malone’s research, players must work hard to overcome the challenges
which lead to uncertain ending/result [4].

2) Curiosity: Second key motivation factor, including cognitive curiosity and percep-
tual curiosity. Loewenstein proposed that when users perceive their lack of knowl-
edge, they will have cognitive curiosity, which will encourage users to participate
in the learning process to improve their knowledge structure [11]. Clark and Paivio
believed that in the learning process, sensory stimuli such as novel colours, sounds,
images, etc. will trigger perceptual curiosity and make users focus to the learn-
ing task at hand [12]. In short, a proper gamified design could promote curiosity
that enhances participation (engagement) and learning outcomes (fill up knowledge
gaps).

3) Fantasy: Another motivation that workable in a learning environment. Fantasy
occurs when people imagine something in their mind. Malone pointed out that fan-
tasy could enable learners to meet their emotional needs and experience power,
reputation and wealth that are not available in real life [13]. On the other hand, it
allows learners to acquire knowledge and establish a connection with the real world.
Research on online training shows that learning materials in a virtual context could
improve learner’s participation and learning effects [14].

Compared with ARCS Motivation and Flow theories, Malone’s intrinsic motivation
theory has two unique advantages in guiding the research on the influence of gamifi-
cation design on motivation. First of all, Malone’s theory was developed by observing
children playing various computer games, so it is particularly suitable for guiding the
selection of game elements. Park and Liu et al. integrated gamification elements based
on Malone’s intrinsic motivation theory in their learning platform. Research has shown
that gamification systems can have a positive impact on learners’ learning effects [4, 6,
15]. Therefore, this study includes Malone’s intrinsic motivation theory.

2.2 ARCS Motivation Theory

Professor Keller proposed the ARCS motivation theory in 1983 through his research on
motivation theories [16]. ARCSwas summarised fromAttention, Relevance, Confidence
and Satisfaction [17].

a. Attention: It refers to attracting andmaintaining the learners’ interest in the learning
process. It can arouse the learners’ attention by arousing perception, stimulating
inquiry, and using variability.

b. Relevance: It reflects that the teaching objectives and content should be related to the
learner’s own needs and knowledge background to make it feel personally relevant,
such as establishing a virtual situation associated to the learner’s current experience
or interest.
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c. Confidence: It refers to the establishment of self-confidence by various methods
such as solving difficulties and achieving success, such as providing students with
tasks and challenges within the scope of their ability to help them establish a correct
view of attribution.

d. Satisfaction: It refers to allowing learners to experience the joy and value of learning
by obtaining positive results and feeling fair, and to be satisfied in the learning
process, such as learning new knowledge/skills and obtaining rewards.

Research shows that the ARCS motivational design model is one of the most effec-
tive instructional design models to reduce the dropout rate of online education [18].
Therefore, this study draws on the ARCS motivation theory as the theoretical basis to
study the background of user learning behaviour of online learning platforms.

2.3 Flow Theory

Flow Theory was proposed by Csikszentmihalyi [19]. In his research, he found that
immersion is a state of full-heartedness. When people engaged by the activities they
are participating in, they will be highly concentrated. Creativity and potential can be
effectively stimulated, focusing only on specific goals and ignore irrelevant things
and ideas. Jackson and Marsh summarised nine factors that produce immersive expe-
rience: challenge-skills balance, action-awareness merging, clear goals, instant feed-
back, concentration on the task at hand, sense of control, loss of self-consciousness, a
transformation of time and autotelic experience [20].

As one of the primary research contents of positive psychology, immersion experi-
ence has attracted more and more attention in the fields of education, psychology and
information technology. Current research related to immersive experience focuses on
exploring the self-affirmation brought by immersion and the subsequent behaviour of
users [21]. Immersive experience has a very positive impact on learning activities, helps
to explore behaviours, and promotes the mastery of information technology [22]. Users
have an immersive experience in gamification design will stay energetic and passionate.
Therefore, the gamification design of online learning platforms should fully consider
the elements of “immersion” experience [23]. This article summarises the motivation
factors involved in the above three theories, as shown in Table 1.

Through the above research conclusions, it shows that challenges and attention as
motivational factors could trigger the immersive experience. Csikszentmihalyi believes
that the challenge is the key to maintaining the immersive experience between the indi-
vidual and the task. When the individual’s skill level and the challenge are balanced,
immersive experience will exist. Rheinberg et al. proposed that users feel the immersion
only when attention and challenge-skill level exist at the same time [24].
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Table 1. Motivation factor.

Factor Malone intrinsic motivation theory ARCS motivation theory Flow theory

Challenge X X

Curiosity X

Fantasy X

Attention X X

Relevance X

Confidence X

Satisfaction X

3 Massive Open Online Class (MOOC)

The continuous opening and sharing of educational resources have led to the emer-
gence of Massive Open Online Courses (MOOCs), which have swept the world at an
astonishing speed and become a new research hotspot in the field of open education.
It is a new online course model that is free and open to society and a way of learning
across time and space in the education field in recent years [25]. MOOC provides rich
teaching resources (mostly in the form of multimedia), interactive forums, and learn-
ing communities. Based on the student-oriented and teacher-led teaching philosophy,
MOOC organises large-scale distributed worlds in a network environment with similar
goals, interests, and prior knowledge and complex types. Besides, students with different
habits manage to stimulate their interest in learning in theMOOC platformwhich allows
socialising individual learning and life-long learning experience [26].

3.1 Classification of MOOC

Since the development of MOOC in 2008, 2 main branches have evolved: Connec-
tivist MOOCs (cMOOCs) and Expanded/Extension MOOCs (xMOOC) [27]. cMOOCs
based on the relevance theory of learning, which is typically represented by the Con-
nectivism and Connective Knowledge (CCK08) online courses offered by Canadian
scholars Stephen Downes and George Siemens [28]. xMOOCs is based on behaviourist
learning theory, represented by Coursera, Udacity and edX [29, 30, 31]. With the coex-
istence of cMOOCs and xMOOCs, if universities and social organisations do not dis-
tinguish between these two types of MOOC when building MOOC, it will have many
unfavourable consequences.

3.2 cMOOCs

Learning theory is a systematic interpretation of the essence of learning and its formation
mechanism, conditions and laws [32]. Its fundamental purpose is to provide people with
a basic understanding of learning, to lay a more scientific foundation for forming their
views on education and teaching. The theoretical basis of cMOOCs is the relevance
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theory of learning. Connectivism is a new learning theory proposed by George Simmons
for the digital age in 2004 [33]. It is an integration of principles explored through chaos,
network, complexity and self-organisation theory. Connectivism regards learning as the
process of network formation and believes that the essence of learning is the process
of creating networks and forming connections. It has two meanings: one is to use the
internet to support the learning process, and the other is how to learn on the internet. The
existing cMOOCs emphasise creation, creativity, autonomy, social-networking learning.
They focus on the generation of knowledge and encourage learners to find resources on
the Internet to learn independently, aiming to let learners study by themselves [34].
Therefore, cMOOCs exhibit the primary characteristics of connective-based learning
theory.

The cMOOCs is a single independent course, and each cMOOCs has its course
content. Individual teachers assemble and implement on the Internet, use diversified
platforms, and can use various social software. Learners can choose freely according to
their conditions or preferences. The cMOOCs course model encourages learners to par-
ticipate in multiple blogs, forums and other platforms. Besides, cMOOCs is a distributed
learning environment that emphasis student autonomy [35]. Moreover, universities and
institutions are not participating in the course planning while only the educators arrange
the courses from the beginning until the end alone [36]. The organisers of these popular
cMOOCs courses are mostly scholars who study cMOOCs.

For cMOOCs, new learners will be instructed to operate and participate in the plat-
form. At the same time, the beginners have advised on learning skills, and learners are
encouraged to tutor and support each other. In terms of resource connection, Stephen
Downes developed the gRSShopper application, which is a tool used to aggregate key
content in cMOOCs courses. In the cMOOCs course, gRSShopper not only aggregate
the resources discovered and suggested by the learners, but also get the posts and Twit-
ter messages in the discussion area, and finally combine these resources into a daily
news release to send to the learners [37]. These can effectively help learners build their
learning network and support their learning.

In cMOOCs, learners allowed open discussions, and there is no strict right or wrong
in evaluating learners [38]. Therefore, in the course of cMOOCs course operation, there
is not too much timely feedback on the learning process of learners, and there is no too
much learning. The evaluation of the learner’s learning effect. Learners can decide how
much material they read, how much time they spend studying, and what form of study
theyuse.Learners can also interactwith teachers in real-time.As for the effect of learning,
teachers use RRS aggregated resources for comprehensive evaluation. Learners could
conduct mutual evaluation among themselves. The evaluation standard of cMOOCs is
whether learners can successfully carry out autonomous learning without the support
and help of educators.

3.3 xMOOCs

Unlike cMOOCs, the theoretical basis of xMOOCs is behaviourist learning theory
[39]. Behaviourism’s explanation of learning emphasises the acquisition of observable
behaviours. What an individual learns are determined by environmental stimuli. When
the connection between environmental stimuli and individual behavioural reflections has
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reinforced, the corresponding behavioural habits form “learning” [40]. The theory has
four fundamental viewpoints: a) learning is a process of stimulus-response connection;
b) learning is a process of trial and error; c) learning is a process of student observa-
tion and imitation; d) learning is a process of operational reinforcement. xMOOCs pays
attention to augmentation process, knowledge repetition, and traditional learning meth-
ods such as video demonstrations, short quizzes and tests [41]. Therefore, xMOOCs
show the characteristics of behaviourist learning theory.

xMOOCs has a strong organisation and operation team. The team is composed of
project managers, lecturers, teaching assistants, course volunteers, producers, filming
teams, technical support teams together with a large amount of capital investment. To
implement xMOOCs, learners only need to complete all the course learning, discussion
and testing processes of their elective courses on a single platform. The platform gener-
ally cooperates with many world-renowned universities. Universities could publish and
share their courses on the MOOC platform with learners around the world for their elec-
tive courses [42]. For example, Coursera and edX have gathered courses from famous
schools and educators from all over the world.

Comparedwith cMOOCs, the learning support services of xMOOCs aremore techni-
cal. The number of xMOOCs courses continues to increase, and the number of learners
participating is also enormous. The large-scale and open characteristics of xMOOCs
determine the demand for learning support services and attract learning support ser-
vice providers on the market [43]. Example, Class-Central provides indexing functions,
CourseBuffet, Knollop, and CourseTalk that provide evaluation and recommendation
functions, CourseMiner provides community functions and Pearson and ProctorU that
provide examination functions. The xMOOCs platform cooperates with these learning
support service websites to provide a better environment for learners to learn.

Different from cMOOCs, learners can obtain instant learning feedback in the process
of learning xMOOCs [27]. A quiz will be embedded in the lecture video to test the
learner’s mastery of the knowledge base on the section of the content. Else, a final exam
will be prepared to obtain the learning effect of the learner’s entire unit or the entire
course. The evaluations are all carried out on the platform. After completion, the intuitive
evaluation results will be displayed. Learners could check their learning condition in
time. Teachers can analyse the test results of learners to understand their mastery of
knowledge and recommend personalised learning resources. The evaluation standard of
xMOOCs is whether learners have the same or similar knowledge as educators [44].
Table 2 will analyse the difference between cMOOCs and xMOOCs.

4 MOOC Gamification Design

Professor Richard Batle, a pioneer of multiplayer online games [45]. The original inten-
tion was to “turn things (or work) that are not games into games”. In 2003, Nick Pelling
adopted the concept of “gamification” when designing the game interface of electronic
devices [46]. Until 2010, the term “gamification” began to be widely used [47].
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Table 2. Comparison of cMOOCs and xMOOCs.

Subject CMOOCs XMOOCs

Learning Theory Connectivist learning theory,
focusing on knowledge creation

Behavioural learning theory,
focusing on knowledge repetition

Course Organization Educator-oriented A strong teaching team supports
the courses

Course Implementation Distributed on various platforms Centralized, on a unified platform

Course Content Unstructured, through various
resources created when learners
participate in topic discussions

Structured, mainly through
videos and lectures for teaching

Course Range Narrow, mainly in the particular
module / subjects

A wide range of subject areas

Learning Support Conduct tutorials, use tools to
aggregate resources and send
daily emails / notification

The platform cooperates with
learning support service providers
to provide learners with learning
support services

Feedback Limited instant feedback Instant pre-set feedback

Learning Evaluation Teachers conduct comprehensive
evaluations through aggregated
resources; learners evaluate each
other

Quiz and peer assessment

Evaluation Standard Could learners successfully carry
out autonomous learning without
the support and assistance of
teachers

Does the learner acquire the same
or similar knowledge as the
teacher

4.1 Gamification

The concept of “gamification” can be traced back to 1978. It was introduced by The
definition of gamification proposed by Deterding in 2011 has been widely recognised
[48]. Generally speaking, gamification is the application of game design elements to non-
game situations. Early Game-Based Learning (GBL) explored the integration of learning
activities into mature and complete games [49]. Glover believes that gamification design
requires the addition of a game layer to a well-established online learning system to pro-
vide more design flexibility [50]. Besides, he believed gamification is only an auxiliary
design - a game element that exists in the learning activity, rather than direct learning
in the game. Based on studies, individual performance and satisfaction are expanded by
implementing appropriate gamified elements [51]. At present, gamification has become
part of the core structure in the online learning platforms.

In the context of the information system, the positive influence of motivation on
user information behaviour has been supported by a considerable number of scholars.
Gorbunovs et al. researched computer-supported collaborative learning through inves-
tigation methods and found that in the learning process, there is a correlation between
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learners’ motivation and knowledge acquisition and learning activities [52]. Kormos and
Csizer put forward the factors that affect the learning effect of learners in the network
environment and believes that learning motivation is an important personal factor that
affects the ability of autonomous learning [53]. Prasetya research shows that learning
motivation can effectively improve learning effects and attractiveness [54]. Reinhold
et al. found that learners’ motivation has a significant and positive impact on learning
effects through random sampling methods [55]. Although there have been a lot of proofs
for the internal logical relationship of “motivation factor-behaviour result”, there are still
few studies to analyse in-depth whether online learning platform gamification design can
affect the relationship between motivation and learning effect. Secondly, which motiva-
tional factors are more conducive to improve learning effects still need to be discussed
in depth.

4.2 MOOC Gamification

Low effective participation and high dropout rate are the two major problems that cur-
rently exist in MOOC learning. Although MOOC is a comprehensive learning resource,
a large number of studies have shown that more MOOC learners are more willing to
skip other course links and only spend time watching the course videos. However, the
problem of high dropout rate makes the viewing of course videos in MOOC learning
also worrying. Relevant studies show that among all users who register for courses, no
more than 50% of users persist until the end of the course [56, 57]. In other words, a
large number of MOOC learners did not even insist on watching the course videos.

In response to the above problems, researchers in many countries have begun to try
to integrate gamification andMOOC. They believe the addition of gamification elements
can stimulate the learning motivation of MOOC learners, thereby solving the two major
problems in current MOOC learning. For example, ESADE Business School (Spain)
integrates two online games MetaVals and Hot-ShotBusiness in MOOC courses to help
learners learn financial concepts and investment [58]. SaudiArabia’smainstreamMOOC
platform RWAQ, through the integration of gamification, makes the courses more effec-
tive. The completion rate has increased to 20%–25%, far exceeding the global average
of the completion rate of MOOC courses of no more than 10% [59]. German researchers
have integrated gamified competition elements with peer evaluation, which improves
the enthusiasm of MOOC learners to participate in peer evaluation [60]. Based on this,
it is recommended that the current MOOC platform should integrate with gamification
[61, 62]. In addition to related research, many mainstream MOOC platforms, such as
Coursera, edX and Udacity have begun to increase support for gamification elements.

Although the enthusiasm for gamification design in the practical world is high, and
each MOOC has launched its own gamification design to attract users, the research
results of the academic world have shown inconsistencies. Hew’s research shows that
the introduction of gamification design in curriculum learning has no significant impact
on learners’ learning effects [63]. Hanus believes that adding gamification design will
harm learners’ learning effects [64]. De-Marcos et al. confirmed that gamified online
learning experience could fully improve teaching effects [65].

Table 3 and 4 summarise the gamification elements and motivation mechanism used
by cMOOCs and xMOOCs.
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Table 3. cMOOCs gamification.

Gamified MOOC platform Moodle Google classroom Blackboard Gami press

Gamification
elements

Point ✓ ✓ ✓ ✓

Progress bar ✓ ✓ ✓

Badges ✓ ✓ ✓ ✓

Level ✓ ✓ ✓

Leader board ✓ ✓ ✓ ✓

Achievement ✓ ✓ ✓

Mutual
assistant

* * *

Challenge
(ad-hoc)

✓ ✓ ✓ ✓

Motivation
mechanism

Emotion * *

Relevance of
content

* * * *

Narrative * * * *

Progress ✓ * ✓ ✓

Relationships ✓ ✓ ✓ ✓

✓ - Yes, * - Depends on user setting/plugins

Table 4. xMOOCs gamification.

Gamified MOOC Platform Coursera edX Udacity Udemy Edmodo

Gamification
elements

Point ✓ ✓ ✓ ✓ ✓

Progress bar ✓ ✓ ✓

Badges ✓ ✓ ✓ ✓ ✓

Level ✓ ✓ ✓

Leader board ✓ ✓ ✓

Achievement

Mutual assistant * ✓

Challenge (ad-hoc) ✓ ✓

Motivation
mechanism

Emotion *

Relevance of content * * * * *

Narrative * * * * *

Progress ✓ ✓ ✓ ✓ ✓

Relationships ✓ ✓ ✓ ✓ ✓

✓ - Yes, * - Depends on user setting/plugins
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In general, the gamification components used in these cases are focusing on points,
badges, and rankings. On the other hand, gamification motivation mechanisms mainly
involved emotions, progress, and relationships. The current integration of gamification
and MOOC has two main characteristics. First, the gamification element embeds on
existing MOOC platform via plugins. Secondly, learning materials (knowledge-based
videos) embedded in a game platform. Currently, the main research gamification ele-
ments include leaderboards, badges, competitions, teams, etc. Gamification systems
have a high degree of user communication and interaction [66]. According to the way
of communication between users, those gamification design could be classified into
two categories: competitive and cooperative [67]. This paper will explore the role of
cooperative and competitive gamification design in MOOC platform. It mainly explores
the influence of differences in motivation factors under different conditions and differ-
ent gamification design conditions of competition and collaboration on the relationship
between user motivation factors and learning effects.

4.3 Overview of Competition and Collaboration

Competition and collaboration are two common social phenomena, which can be seen
everywhere in all aspects of life and study, from individuals to groups.

Competition is also the psychological and behavioural needs of individuals or groups
trying to overcome the opponent, aiming to pursue attractive goals. Competition is
the most epidemic gamification design in MOOC platforms, including leaderboards,
championship and other elements. Competition could be adopted to stimulate learning
motivation.Maller has done a comparative experiment and divided students into a control
group and a competition group. The results show that the learning motivation of the
competition group is significantly higher than that of the control group [68]. On the
contrary, individualswith improper competitive psychologymay have negative emotions
such as tension, anxiety and low self-esteem due to irrational motivations and attitudes,
which are not conducive to mental health and interpersonal relationship development
[69].

Collaboration refers to the behaviour of multiple individuals working together for
a common goal, resulting in beneficial results for all parties. Many studies have shown
that cooperative behaviour has a positive impact on learners’ interpersonal attraction and
motivational motivation [70, 71]. The collaboration gamification design includes team
formation, mutual help Q&A, check-in reminder, etc. Miquel and Duran propose in
research that cooperative learning experience encourages learners to correctly recognise
their abilities, reflect on themselves in the process of collaboration with others, and feel
the learning content is directly related [73].

Competition and collaboration are of great significance to life, study, and work. They
can enrich our interpersonal relationships andgive usmore opportunities for conversation
in an online environment that lacks communication. This paper summarises the definition
of collaboration and competition as shown in Table 5. Through the research on the
characteristics of competition and collaboration, we could justify the possible impact of
competition and collaborative gamification design.
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Table 5. Competition v.s. collaboration.

Competition Collaboration

Positive
meaning

Arouse achievement motivation and
stimulate potential

Learn from others and improve
efficiency

Know your own strengths and
weaknesses

Establish good interpersonal
relationships

Reflect self-worth and promote
innovation

Get encouragement and help

Negative
meaning

Too eager for quick success Dependence, sit back and enjoy

Produce unhealthy emotions such as
tension and anxiety

Reduce the sense of responsibility and
shirk each other’s accountability

Harm the interests of others Laziness, loss of self-motivation

4.4 Perceive Challenge and Attention

Challenge is one of the essential motivation factors suggested in Malone’s intrinsic
motivation theory. Learners should receive appropriate challenges with a relevant degree
of difficulty and complexity. At the same time, the challenge has a positive inherent
motivational effect, which provides learners with an opportunity to develop their abilities
thus enhance their sense of self-efficacy, which is related to strengthen the learning
outcomes [74]. The ARCS motivation theory also proposes that all the tasks/mission
must be sufficiently challenging as the difficulty should within the scope of the learner’s
ability. Those learners shall feel the opportunity to succeed, achieve results, and build
self-confidence. Martelli ‘s research defines the perceptual challenge as the difficulty
and complexity experienced by users in the process of acquiring knowledge [75].

ARCSMotivation Theory proposes that attention is another key motivation factor. It
is necessary to attract and maintain the learner’s attention during the learning process to
arouse interest. First, the system inspires learners’ interest via new, engaging, uncertain
or conflicting content. Second, inspiring inquiry aims to construct problem situations to
stimulate learners’ desire to participate in exploration, analysis and problem-solving. In
short, a system that promotes curiosity and increase attention could enhance learners’
sense of participation and learning outcomes.

4.5 Gamification Design Conditions

Gamification systems have a high degree of user interaction. According to the way of
interaction between users, the gamification design of MOOC platforms can be divided
into two categories: competitive and cooperative [68].

A fundamental design element of a gamified information system is competition.
Reeves considers one of the ten main characteristics of successful game design is com-
petition [76]. However, competition creates the risk of losing motivation. The mass still
believes that competition failure will lead to negative emotions and reduce the fun. Pre-
vious research has shown that losing in the game can negatively affect happiness and
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intrinsic motivation [77]. Although losing in the game may have a negative impact, a
large amount of literature has also confirmed the positive impact of competition. In this
paper, we will study the influence of motivational factors on learning effects under the
conditions of competitive gamification design.

Regarding collaboration gamification design, some scholars believe that cooperation
can put learners in a situation of equal respect, solidarity and mutual assistance. Collab-
oration gamification design elements (such as teaming, reminders, and likes) may have
a certain effect on the formation and development of learning motivation. Cooperative
gamification design conditions will not produce the anxiety or depression that may occur
under competitive conditions. At the same time, it will not make learners have the idea
of giving up after the competition fails.

4.6 The Moderating Role of Gamification Design

At present, there are few studies on the question of what motivational factors are more
helpful to improve the learning effect under which gamification design conditions. By
increasing the mission difficulty and creating competitive situations are effective ways
to increase the challenge. In games, competition is regarded as a source of challenge,
which gives the game an inherent motivational effect. Research has confirmed the role
of competition as a source of player motivation and participation, although there may
be individual differences [77]. Reeves et al. found that competition can increase the
desire to do a good job and the sense of challenge, both of which can promote intrinsic
motivation [78]. In a competitive external environment, users often face a series of major
challenges such as ranking declines and slow progress. The pressure that users can feel
increases, which stimulates them to learn more, which can strengthen the perception
of challenge and the effect of learning impact. Competition could make individuals
pay more attention to their abilities. When they value abilities or perceive challenges,
individuals might become more engaged and perform better.

Collaboration can cultivate positive interpersonal relationships and connections
between teammates, and guide individuals to value teamwork and personal contribu-
tions in it. Huang et al. believes that collaboration will affect intrinsic motivation in
many ways so that each individual can experience the benefits of being a team member,
work for a common goal, and develop a sense of belonging with their teammates [79].
The research of Wong and Yang showed that when players get instant feedback and can
communicate smoothly with other participants, they will have more sense of composure,
which may be a reason why people are addicted to the Internet. Under the condition of
collaboration gamification design, team reminders, supervision, communication with
teammates and peers, personal responsibility and sense of mission could prompt users
to focus and strive to perform better and be more engaged.

In summary, this research believes that under the conditions of competitive gami-
fication design, the perceptual challenge is one of the important motivational factors,
which will have a significant impact on the learning effect of MOOC platform users.
Table 6 summarise the gamification elements required when designing gamifiedMOOC
based on competitive and collaborative context.
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Table 6. Gamification elements for competitive and collaborative condition.

Category Gamification elements

Competitive gamification design Points

Levels

Leaderboard

Scoring board

Collaborative gamification design Points

Levels

Group scoring board

Member reminder

Mutual assistant (from group members)

5 Conclusion

The spectrum of online learning platform perceptual challenge is based on the following
rules (Competition condition - Collaboration condition - Non-gamified condition). Par-
ticipating in leaderboard score competition and group collaboration to complete tasks
in the online learning process could improve users’ perception of challenge. The pres-
sure and tension in the competition process have a greater impact on users’ perceptual
challenge performance. Gamified MOOC users’ perceptual attention is higher under
collaborative condition compared with competition condition. Excessive attention to the
leaderboard during the competition may distract users to a certain extent.

Regarding themoderating effect of gamification design conditions on the relationship
between motivational factors and learning effects, the tense atmosphere under competi-
tive conditions or the result of competition failure will make users lose confidence and
motivation to continue working hard. Perceptual attention has a stronger positive impact
on online learning platform users’ learning outcomes and cognitive participation under
the conditions of collaborative gamification design. Under collaborative conditions, the
increased attention from teammates’ reminders and self-responsibility supervision can
further enhance users’ learning results and cognitive participation. Regarding user per-
ception and attention under competitive conditions are higher than non-gamification
design conditions. One is that competitive conditions might cause users to pay too much
attention to elements such as leaderboards, leading to competition for competition. The
situation of competition may distract users’ concentration to some extent. Second, some
users find it difficult to accept the result of competition failure, and they will have a
misleading mentality and give up their attention to follow-up learning.

Regarding the perceptual challenge under the conditions of competitive gamification
design, the positive impact on the learning results and cognitive participation of online
game platform users is higher. Although the competitive gamification design can fully
enhance the perceptual challenge and make users feel pressure and tension, it has not
produced the expected adjustment effect. Users only fight for the first place and ignore
other things as they disgustedwith the elements of competition or use deceptivemeans to
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participate in the competition. Under the condition of collaborative gamification design,
the user’s perceptual attention could be enhanced, whether it is due to the supervision
and reminder of the collaborator or the promotion of self-fulfilment and responsibility.
In this process, it positively regulates the relationship between perceptual attention and
learning effect. The gamified system will prompt users to participate in the learning
process and bringing higher progress to themselves and their peers.

In summary, intense competition did not bring about the desired effect. For one of
the currently widely used gamification design elements in the leaderboard, nearly half
of the research subjects denied its role. For precise mapping and gamification design,
user/player type should be considered in future development. The gamified MOOC
should be design using game elements based on user types as particular game element
might not be suitable and some might negatively affect some user types. The influence
of the skill level of peers and competitors on the learning effect of users is worthy of
attention in future research.
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