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Abstract: A common problem in education has always been to get students to achieve an adequate level of

motivation and engagement. Many evidences show that gamification has the potential to make learning more

engaging, motivating and effective. However, it is essential to design gamified experiences thoughtfully, ensuring

that they align with educational objectives and promote meaningful learning outcomes, and so the lack of

established design methodologies can lead to unintended consequences. We are specifically interested in content-

independent approaches, and several proposals can be found in the literature, but most of them are of high or

medium level, i.e., not containing use guidelines for educators in integrating gamification as a pedagogical tool

in a digital learning environment. And low-level design approaches are either too simple or do not take into

account any of the motivation-based theories. To fill this gap, we propose APAR, a structural design framework

for gamification in education. This approach lies under the category "Gamification elements guidance", but very

close to the implementation in learning platforms, and giving significat importance to motivation theories. APAR

stands for Actions, Points, Achievements and Rewards, because these are the four elements that we consider

essential for gamification in education.

Keywords: gamification; education; motivation

1. Introduction

A common problem in education has always been to get students to achieve an adequate level of
motivation and engagement in studying a subject in order to improve academic performance. There
are a lot of papers concluding that gamification, usually defined as the use of game thinking and
game mechanics and dynamics in non-game environments and applications, has the potential to make
learning more engaging, motivating, and satisfactory ([1–3]) with the ultimate goal of improving
their academic performance ([4,5]) and their final grades ([6]). In this way, an interesting recent
meta-analysis of the literature [7] analyses the results of 32 papers comparing academic performance
between groups that use gamification (experimental) and groups that do not (control). This paper
concludes that academic performance was significantly better for students in the experimental groups
than in the control groups.

However, although it is essential to design gamified experiences thoughtfully, ensuring that
they align with educational objectives and promote meaningful learning outcomes, in most of the
works using gamification in education, game elements are used without justifying the choice, without
methodological approach on how to gamify, which elements should be chosen, or how they are related.
Specifically in higher education settings, certain instances of gamified learning have yielded minimal
advantages or even negative outcomes ([8]). Therefore, implementing gamification in education can
lead to unintended consequences due to the lack of established design methodologies, and so selecting
the appropriate formal process for gamification design has become a crucial factor for success, offering
a valuable resource for educational practitioners, gamification designers, and researchers alike.

On the other hand, the design and implementation of gamification in the learning process requires
a significant effort ([9]), and educators often find that the expenses, time commitments, and challenges
associated with design and implementation outweigh the anticipated benefits ([10]).
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We can find in the literature several gamification design frameworks and approaches in the
field of education. The most important proposals have been collected and analyzed in several recent
systematic reviews ([11–13]. In addition, each of these review papers highlights some fact that we
consider relevant to propose a design framework or approach for gamification in education:

• Mora et al. [11] highlights the need for a formalisation to guide and support the processes of
gamification design.

• Saggah et al. [12] focuses on learning theories and state that integrating gamification into educa-
tion without establishing a solid foundation in learning theories could result in an unsatisfactory
experience and fail to accomplish educational objectives.

• Khaldi et al. [13] emphasizes that the appropriate selection and combination of game compo-
nents continues to be a challenge for gamification designers and practitioners, primarily because
proven design methodologies are lacking, and there is not a universally effective approach that
can be applied regardless of the gamification scenario.

We also must note that the vast majority of design proposals focus on structural gamification
rather than content gamification ([13,14]). The difference between them lies on the application scope
of the game elements, mechanics or dynamics (points, badges, goals, rewards, progression, status,
challenge, feedback, etc.). In the structural gamification, these elements are used to motivate students
along a learning itinerary or didactic proposal, and it does not depend on the specific content. Instead,
content gamification applies game elements only for a specific content or learning objectives and hence
cannot be reused for another different content.

Saggah et al. [12], and later Khaldi et al. [13], classify gamification design frameworks into three
categories, according to the level of detail:

• High-level approachs offer a broad outline of the design procedure, acting as a general directive
at a high level that outlines the global stages, without specifying particular game components or
implementation details.

• Gamification elements guidance refer to design frameworks that focuses on the gamification
elements that can be used, generally including implementation guidance.

• Scenario-based approaches describe the application of game elements through real empirical
studies in real learning environments.

As stated by Khaldi et al., it is worth highlighting that scenario-based approaches are the most
specific and therefore difficult to replicate in other environments. In contrast, high-level approaches
are the most general and need to be adapted according to the context. Finally, frameworks belonging
to the "gamification elements guidance" category can greatly help implement gamified learning
environments by providing an useful set of game elements that can be seamlessly integrated into
learning environments. Since we are interested in a general framework, not restricted to a specific
scenario or setting, we will precisely focus on this latter category because we want to get as close as
possible to the design and practical implementation by the teacher in the in Learning Management
Systems (LMS), widely used in MOOCs, secondary and higher education.

After analyzing the frameworks classified in this category in the above cited reviews, we can
conclude that in most of cases they are really close enough to high-level approaches, since they refer
to design stages such as analysis, planning or design, development, implementation, evaluation,
etc.([15,16]). There are also some papers that present simple frameworks based on the enumeration
of different types of game elements commonly used in the literature ([17]), but they either do not
include use guidelines or do not show the relation of the design framework to any theory of learning
or motivation.

To sum up, it is clear that there arises a pressing necessity for a structural approach with basis
on motivational theory to steer and simplify the gamification design process, and to provide support
and guidelines for educators in integrating gamification as a pedagogical tool in a digital learning
environment. To fill this gap, we propose APAR, a design framework with the following characteristics:
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• APAR stands for Actions, Points, Achievements and Rewards, because these are the four
elements that we consider essential for gamification in education.

• It is based on structural gamification, that is, it does not depend on the learning content or
subject.

• According to the level of detail, the approach lies under the category "Gamification elements
guidance", but at the lower lever, that is, very close to the implementation in digital learning
platforms. Although LMSs were designed for learning, and not specifically for gamification, they
are increasingly incorporating gamification elements in their latest versions, with Moodle being
the LMS that has made the strongest effort.

• The design framework will consider motivation theories

The paper is organized as follows. Section 2 focus on motivation both intrinsic and extrinsic and
the most important theories related to gamification in education. In Section 3, we describe APAR,
our structural design framework for gamification. Section 4 is devoted to provide guidelines for
implementing the design framework in a LMS. Finally, we draw some conclusions in Section 5.

2. Gamification and Motivation

All definitions of gamification state that the ultimate goal of gamification is motivation. Because
of this, when designing a gamified classroom, we must know extremely well what human motivation
is like. When we talk about human motivation, we can distinguish between intrinsic motivation, which
is innate to the individual and comes from within, and extrinsic motivation, which corresponds to
stimulation coming from outside in the form of rewards and incentives.

Intrinsic motivation is that which leads us to do things for the simple pleasure of doing them,
for personal satisfaction, and without the need for extrinsic reinforcement. There are several theories
related to intrinsic motivation that have been commonly applied in the gamification literature. In the
following, we briefly describe those theories that have been considered in our design framework.

According to Goal-Setting Theory (GST) by Locke [18], goals that are immediate, specific and
moderately stringent are more motivating than those that are long term, vaguely defined, or those that
are too easy or too difficult. To this end, it is essential to provide immediate feedback so that learners
can measure their progress in relation to the goals, and also to let them know if they need to make
adjustments in their strategy or dedication.

Self-Efficacy Theory (SET) by Bandura [19] refers with this concept to confidence in one’s own
ability to achieve desired goals and outcomes. Self-efficacy can be increased when the student succeeds
in completing series of tasks that allow to perceive progress. Therefore, the design framework must
allow students to measure this progress and to have direct feedback on their performance.

According to Social Comparison Theory by Festinger [20], people evaluate their opinions and
abilities in comparison with those of others. There are quite a few studies that point out that upward
comparison positively influences students to be more engaged in their learning.

The Operant Conditioning Theory (OCT) by Skinner [21] argues that a behaviour can be reinforced
by the consequences it carries. In this sense, Skinner recommends the reinforcement of intrinsic
motivation through the use of extrinsic rewards or incentives.

The Self-Determination Theory (SDT) by Ryan & Deci [22], that is considered the most important
theory of human motivation, is based on the assumption that all humans have three innate (unlearned)
psychological needs, which we seek to satisfy for excellent functioning and well-being: Competence, or
the need to acquire skill or mastery in those areas of knowledge in which we are interested; Relatedness,
or the need to relate to other people; and Autonomy, or the need to be free to be able to make the
decisions one considers appropriate at any given moment. The Cognitive Evaluation Theory (CET) is a
sub-theory of SDT, also due to Deci & Ryan, that focuses on how competence and autonomy is affected
by external factors such as rewards, deadlines, evaluations, and other pressures. These external factors
can either support or undermine intrinsic motivation, depending on how they are perceived.
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Marczewski [23] proposes his model of intrinsic motivation for gamification, based on the SDT
model, but considering an additional need. This fourth element of the Marczewski’s model is the
Purpose, previously introduced by Dan Pink [24], and refers to as the human need to want to give
meaning to what we do, and which is closely linked to altruism, help, charity or social compromise. In
this way, Marczewski refers to his model as RAMP: Relationship, Autonomy, Mastery and Purpose.
An important added value of Marczewski’s work was to relate these four motivators to the types of
users (or behaviours) that can be found in a gamified system:

• Philanthropists, especially motivated by Purpose.
• Achievers, mainly motivated by Mastery.
• Socializers, especially motivated by Relatedness.
• Free Spirits, mainly motivated by Autonomy.

It is worth mentioning that, in practice, all students have a little of each type of user, although
usually one type of behaviour clearly stands out from the others. The RAMP model is now considered
a very useful model in the design of gamified systems. Bai et al. [7] argue that the better academic
performance of groups in which gamification techniques were used can be explained by the theories of
intrinsic motivation mentioned above. Gamification promotes goal-setting and, as a result, students
tend to achieve better results. On the other hand, gamification can satisfy the need for recognition
cited in social comparison theory and SDT (need for relatedness). Even operant conditioning theory
points to social recognition as a positive external reinforcement. In addition, gamification provides the
learner with feedback on their performance, which helps to satisfy the SDT need for mastery.

The fact that Skinner’s operant conditioning studies argue that extrinsic rewards can reinforce
intrinsic motivation means that special attention should be paid to extrinsic motivation. Zichermann &
Cunningham (2011) identify four types of extrinsic rewards or incentives, ordered according to the
priority given by people. This is the well-known SAPS model for extrinsic motivation:

• Status: People place the higher value on being able to achieve a position of privilege and
recognition above all others.

• Access: On a second level, we value having restricted or exclusive access to advantages, spaces,
information, resources, elements, etc. to which others do not have access.

• Power: Next, we value the ability to exercise some kind of power, rank, command, etc. over
others.

• Stuff: Finally, it is curious to note that "things", i.e. tangible or material rewards, occupy the last
position in terms of preference.

This preference order is also due to the fact that it is common for each element of the pyramid to
imply the availability of the elements below it. Status usually implies access, but not the other way
around. Access usually implies power, and power is usually accompanied by the possibility of having
things.

Zichermann & Cunningham [25] also consider the relationship between the two types of moti-
vation, indicating that intrinsic motivation is necessary in the medium/long term, but is not always
sufficient or explicit. As examples, intrinsic motivation may exist and the person may be aware of it,
but it may not be sufficient, and in that case extrinsic motivation may help to enhance it and serve
as a trigger (e.g. losing weight or quitting smoking). On the other hand, intrinsic motivation may be
hidden or the person may not be aware of it, and extrinsic motivation may help to uncover it and make
it explicit (e.g. reading or playing chess).

In the next section we describe our design framework, that takes all these theories into account,
mainly the Self-Determination Theory and the models for intrinsic and extrinsic motivation, that is,
RAMP and SAPS models.
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3. APAR Design Framework: Activities, Points, Achievements and Rewards

As we said in the Introduction section, the main objective of this work is to propose a struc-
tural gamification design framework based on motivational theories, that is generalist enough to be
implemented in any LMS. We will describe the necessary and essential gamification elements and
the interrelationships between them, in order to design a gamified virtual classroom that increases
the motivation, engagement and satisfaction in learners with the ultimate goal of improving their
academic performance.

With regard to the game elements, several recent systematic reviews ([13,26–28]) found that
points, badges and leaderboards (the popular tern known as PBL) are the most used game elements
([26,27,29]), but it is widely accepted that these elements are a good start for creating engagement,
but using other deeper game elements or dynamics helps to improve engagement and motivation
([13,30,31]).

The proposed design framework is the result of many years of experience of the first author in
successfully applying gamification, both as a teacher in higher education and as a teacher trainer
and consultant at all education levels. The remaining authors contributed to the implementation of
gamification in LMSs, including the customization of some plugins for Moodle and the development
of software for our platform SocialWire [32]. In addition, they are currently collaborating on the
development of tool for the improvement of English pronunciation for children where this design
framework has been extensively used.

Let’s start by defining the four game elements that we propose for our design framework APAR:
Activities, Points, Achievements and Rewards. The sequencing is intentional since the Activities result
in Points being earned by students. Points and Activities states allow us to define Achievements as
intermediate goals or score levels. And, finally, these Achievements should result in the awarding of
Rewards. Figure 1 shows the different elements of the design framework and their interrelationships.

Figure 1. Proposed design framework.

3.1. Activities

An essential element in any game are challenges, tasks, quests, missions, competitions, races,
contests, etc. that must be completed by players. We refer to all these elements as Activities, since they
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require interaction with the players. In education, these activities will be quizzes, forums, interactive
content and different types of tasks or assignments proposed by the teacher to be performed by the
learner (individual or in groups, with self- or peer assessment, etc.). These activities will be organized
in learning blocks or stages forming a sequential learning pathway.

The sequential pathway is also very common in videogames, where players must complete
different activities to earn points and progress through the game by achieving intermediate goals. It is
also very common that these games are organised in phases or stages (sometimes also called scenarios,
chapters, screens or game levels), and players sometimes must overcome an special mandatory
challenge (usually called boss battle) that requires a certain difficulty in order to pass or complete
the phase. This behaviour can be also emulated in education, and so the phases of the game will be
the different skill levels, lessons, topics, didactic units, learning blocks, etc. into which the learning
activities of a course are organized. We refer to these sets of activities as Stages, that must also include
one o more intermediate goals based on the activities into the stage and, optionally, a final mandatory
"boss battle" activity.

Finally, just as in games there may be different paths to reach the end of a phase, a stage may
contain different branches between two consecutive stages, that is, different activity sets with the
corresponding goals. On the one hand, the use of multipath stages allows reinforcing the autonomy of
the students and, on the other hand, allows the teacher to propose paths with types of activity tailored
to the type of student (Philanthropist, Achiever, Socializer, Free Spirit), or with different difficulty
levels (adaptive learning). Each branch will be associated with the corresponding goal(s).

3.1.1. Actions & States

We will consider two elements related to Activities, Actions and States, that we can also see in
Figure 1.

Both students and teachers can perform actions on an activity but, like in a game, we are only
interested in actions that allow students to earn points. Examples of these actions performed by
learners could be starting a discussion or positing a reply in a forum, answering a quiz or a survey,
making a submission or, more generally, completing a task. In the case of teachers, the main action
that award points to students is grading an activity.

The state of an activity for a learner is usually defined after the activity has been graded.

• Pass state is reached when the student get a minimum grade predefined for the activity.
• Fail state is reached otherwise.
• Outstanding or Top state is reached when the student get one of the highest grades in the activity.

However, since LMSs usually allow teachers specify the conditions that must be met for the
completion of an activity, we will also consider the state Completed for a student in an activity. For
example, an assignment could be completed simply after submission or, instead, after grading or
passing. In the case of a forum activity, completion could require certain number of posts or replies.
LMSs also allow to restrict the access to an activity based on the states of previous activities. In this
way, the path or a branch in a stage could be optionally configured as a set of sequential activities,
where the completion of one activity give access to the next activity.

3.2. Points for Intrinsic Motivation

As previously said, students get points by performing certain actions on activities. These points
will be accumulated in a scoreboard. Teachers can decide to display scoreboards in an orderly way,
and so the name "leaderboard" is preferred.

In a simple gamification design, we can choose to use a single type of points and all the actions
on activities would contribute to points of this type. However, most of the games use several types of
points for different reasons. In education, the reason to do it is that learners exhibit a combination of
different types of behaviours according the RAMP model (Achievers, Philanthropists, Socialisers and
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Free spirits), and so we should use different types of points to motivate different types of behaviours.
We propose to differentiate between three types of points:

• Merit Points (MP) will be used to assess the performance level in certain activities. That is, these
points are awarded by teachers like traditional grades. These points will be especially interesting
for “achiever” behaviour.

• Activity Points (AP) will be used to reward other actions, mainly the completion of activities,
regardless of the grade obtained. They can be also used to encourage interactivity with the
platform (using the forum, submitting an assignment, starting a discussion, answering a quiz,
doing a peer assessment, viewing certain learning content, etc.). In other words, these points will
award work and effort, not merit or performance level. In fact, a student can usually get merit
and activity points in the same activity. Activity points are attractive for "free spirit" behaviour.

• Karma Points (KP) will be awarded by teachers to reward altruism, leadership or significant
collaboration in group work, reputation among peers, help in the forums, etc. Karma points are
very attractive for philanthropic and socializer behaviour.

3.3. Achievements

According to the motivation theories in Section 2, teachers should set a number of short-term
intermediate goals that students must achieve in order to progress through the course. We refer to
these objectives as Achievements, and We consider two types:

• Score Levels: Since students accumulate points in scoreboards, we can define several score levels.
Although we can define levels using any type of points, we strongly recommend to use the main
score category, that is, the above cited Game or Experience points.

• Pathway Goals are intermediate milestones based on the set of activities included in a path or a
branch between consecutive stages along the learning pathway. A goal will consist of a set of
conditions based on obtaining states "Completed", "Pass" or "Outstanding" in a set of selected
activities.

3.4. Rewards for Extrinsic Motivation

Achievements and rewards must be directly related and so each goal or score level achieved
should be rewarded. It is also important that rewards are directly related to the extrinsic motivation,
and so we must take into account the SAPS model of Zichermann & Cunningham [25] (see Section 2):

• Status: We consider that Badges are really rewards that grant status and, therefore, must be
publicly visible. Similarly, another ’status’ reward is the use of public Leaderboards, as students
will, as far as possible, wish to occupy top positions.

• Access: Within the type of rewards that grant access, one possibility is to restrict access to the
next stage along the learning pathway or to special and exclusive (VIP) resources and activities.
Other finalist ‘access’ rewards that are highly valued by students are exclusive advantages in
assignments, exams, written tests, etc., such as cheats, extra time, extra attempts at quizzes or
homework submissions, etc.

• Power: In order to reward our learners with power, we could do so by assigning them roles such
as "forum moderator", "group leader", "reviewer", etc.

• Stuff: Finally, we can use any other finalist reward, like books, tickets, academic material, or even
merit points.

4. Design Guide and Complementary Elements

We propose that the first task for designing a gamified course is to outline a sequence of learning
stages. The path between two consecutive stages will be formed by a set of activities, that must be
done in a sequential way or not. These activities allow learners to get points and will be used to define
the goals for this stage. In the case of a multipath stage, each branch will contain a set the activities
and the associated goal(s) (see Figure 2).
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Figure 2. Learning Pathway with one or more paths between Stages and associated Goals

To boost the autonomy of students and besides to offer activities tailored to the student types
(Philanthropist, Achiever, Socializer, Free Spirit), we recommend to include some multipath stages.

It should be noted that the advance through the different stages of the course may be self-paced
or teacher-paced. The self-paced advance is very common in MOOCs or unattended courses, usually
without periodic synchronous teaching. Instead, the teacher-paced progress is generally used in formal
education, following the pace of lectures given periodically by a teacher.

Once the stages through the learning pathway has been defined, the next step is to assign Merit
and Activity Points to activities. It is obvious that Merit Points are the most important from an
academic point of view, and therefore they could be converted to a grade to be used in the calculation
of the Final Grade for the course. As an example, if we want Merit Points (MP) to have a weight of 20%
in the final grade, we can distribute 200 MP among the main learning activities of the course, so that
students see a direct relationship between the MP scoreboard and its contribution to the final grade
(by simply dividing the points by 100).

In relation to Activity Points (AP), the implementation in a LMS will typically require a mechanism
or module that automatically associate points to events (completing an activity or starting a discussion,
for example). We can also make the grade in an optional or special activity counts as activity points.

We also recommend to propose some specific activities to get Karma Points, such as group works,
help or debate forums, tasks for constructive criticism, any contest where students can vote, etc.

Although we use different types of points, we propose to use a main category to simplify gamifi-
cation management. This main type of points, which could be called eXperience Points (XP), will be
the most important in the evolution of the game, and the other types of points (MP, AP or KP) will
usually contribute to XP with different weights. In this way, we should use a single leaderboard in
the course based on XP points. This allows the benefits of social comparison to be obtained in a more
playful way and not directly related to academic merit.

Now, it is the moment to configure the achievements. First of all, we should define some score
levels based on XP points. Of course, levels based on another type of points are also possible. We must
remember that each score level must be associated to a reward.

The next step is to define the goals for each single-path stage, or for the different branches in the
case of multipath stages. In the simplest case, the goal for any path could be to complete or pass a final
activity, and optionally configure another goal for achieving an outstanding grade in it. If we decide to
include more activities in the path, some of then can be used to we can set multiple goals combining
their completion, passing or outstanding states.

In order to provide a suitable sense of progress and motivation to the students, we propose
to define a large enough set of achievements (stage goals and score levels) that allows students be
rewarded on a regular way. To do this, we think that the best option is to use virtual objects as
intermediate rewards that can be later exchanged for finalist rewards. We recommend that students
collect virtual objects as they reach achievements. Typically at the end of the course, the collected items
can be used to purchase meaningful rewards, belonging in this case to the "Access" or "Stuff" types, as
seen in Section 3.4.
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In any case, we must take care that the achievements, either score levels or stage goals, are
attainable and the periodicity is not too high in order to provide continuous feedback and a greater
sense of progress to the students. This also permit to reward learning on a regular basis to increase the
motivation of the student.

We must note that a goal must always be associated to one or more rewards (one badge and
one virtual object, for example). By default, goals are optional but if one of the rewards associated
to a goal is the "Access" to the next stage, then the goal is mandatory. A self-paced course usually
includes mandatory goals that unlock the access to stages but, instead, they are not been generally
used in teacher-paced courses, where the teacher unlocks stages as related content is explained in the
classroom.

4.1. Progress, Feedback and Storytelling

Finally, we must note that a significant number of studies ([13,30,31]) have highlighted that the
use of game elements or dynamics like progress, feedback and storytelling usually boost engagement
and motivation.

With regard to Progress, it is highly recommended to use some type of graphic that visually
displays the progress of the student in the course. For example, a very interesting tool could be a
progress bar, or similar, showing the completion state of the activities for one or several stages, or
showing the achievement status for the goals. In addition to the leaderboard (for XP points, typically),
another element that helps in this task is to display the score levels and allow students to have access
to the inventory of virtual objects and badges obtained.

Feedback also plays a crucial role when incorporating gamification into education:

• Regular and meaningful feedback is essential in guiding students along their educational itinerary.
• Immediate feedback serves as a powerful motivator, allowing students to identify and correct

misconceptions early.
• Timely feedback provides clarity on students’ progress so that they can assess their performance,

identify areas for improvement and adjust their learning strategies accordingly.

Activities and related content can include narrative and Storytelling elements such as characters,
plot twists, settings, stories, etc., embedded within the context of a larger storyline, but always in a
way that is appropriate to the educational level. This allows the learning content to be presented in the
form of a captivating story that engages students and makes them more involved and interested in
the content. The storytelling can be extended to the names and images used in the different types of
points, goals and rewards (also in badges and virtual objects).

5. Conclusions

In this paper, we propose a design framework for gamification in education called APAR, which
utilizes motivation theories to guide the gamification design process. The approach is structural, that
is, content-independent and it focuses on four essential elements: Actions, Points, Achievements, and
Rewards. The framework provides a systematic way to design gamified learning experiences that align
with educational goals and promote meaningful learning outcomes; and it also offers support and
guidelines for teachers to successfully apply gamification as a pedagogical tool in a digital learning
environment.

Although different design frameworks has been proposed in the literature, to the best of our
knowledge, we think that our proposal is the only one that brings together a set of characteristics that
we consider to be of great interest to teachers who want to implement gamification in their classrooms:

• It is based on structural gamification, that is, it does not depend on the learning content or subject.
• The design framework considers motivation theories.
• It is a design approach at the lowest level of detail., that is, very close to the implementation in

digital learning platforms.
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• It offers support and guidelines for teachers to successfully apply gamification in classroom.

Overall, the proposed framework can simplify and steer the gamification design process and
provide a valuable resource for educational practitioners, gamification designers, and researchers alike.
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