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Abstract: Progress in communication technologies and social isolation caused by the COVID-19
pandemic have supported the acceptance of e-learning. In the e-learning context, gamification
has been identified as one of the most promising trends. Many researchers believe in the game
elements’ capacity to drive learning, skills acquisition, and changes for more sustainable behavior.
However, the literature on the subject is dispersed, addressing behavioral attitudes and elements in
an isolated and fragmented way. This study aims to present a framework relating game elements to
behavioral attitudes to promote sustainability and ensure quality of learning. The methodology is
based on a systematic literature review using the PRISMA protocol, covering the content analysis of
130 articles indexed in the Web of Science database. For the framework construction, the following
were identified: behavioral attitudes stimulated by gamification; main game elements and how
they relate to each other. Based on this, a framework called 7GOALS (Gamification-Oriented Active
Learning Steps) associated with the PDCA (Plan, Do, Check, Act) was established. The proposed
structure is multidisciplinary and can be used in any knowledge field that uses gamification. With
this, themes such as sustainability can be widely disseminated and leverage changes towards more
sustainable behaviors that adhere to the real world.

Keywords: games; systematic literature review; e-learning; education technology

1. Introduction

The 21st-century information technology revolution has affected the economic, social,
and educational spheres of society. In the education sector, the most distinguishable change
was the integration of computers and information and communication technologies (ICT)
in the teaching and learning processes to help active education and achieve goals [1].

The proliferation of enabling learning technologies worldwide and the boom in infor-
mation has caused e-learning to become more accessible, being pointed out as a trend in
the educational field [2—4]. Recently, due to the social isolation caused by the COVID-19
pandemic, educators have been being forced to find alternatives for teaching by adopting
and disseminating new technologies aimed at online education, which reinforces this trend.

New pedagogies, practices, and theories are emerging in the educational technology,
such as gamification [5-7]. Gamification refers to applying game design aspects in non-
gaming contexts to increase engagement, motivation and improve task performance [8-13].
It is used as an innovative way to engage citizens in sustainability practices directed at cli-
mate change, water scarcity, or extreme weather events, etc. in their local communities [14].

Game elements allow the players to participate in a pseudoconflict to encourage
experimental learning in an interactive way and a safe and risk-free environment [15-20].
It is produced to educate the player by using attractive and pleasurable educational
scenarios [21-24].

Furthermore, games are present in young learners’ lives [25]. That is why the new
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generation, known as the “generation of players”, “digital natives”, “network generation”,
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or “generation Z”, widely accept games [10,26-29]. This new generation learns differently
from their predecessors and has effective “e-lives”, connecting and sharing information
instantly through blogs, online shops, social networks, online games, or webchats [30].

Although it is recent, the concept of gamification is widely adopted by researchers
from different domains and research areas [31] such as mathematics, computing, social
sciences, engineering, health, environment, sustainability, and others [32-35]. In the
educational field, the benefits of gamification have become more apparent due to the need
to provide the student with a unique and unusual experience [36]. This experience is
essential, especially in courses that strive to emphasize the multidisciplinary nature of
disciplines such as sustainability and address issues that raise awareness of sustainable
processes in industries [37].

Research focused on game design began in 2003. However, the application of gamifica-
tion in the educational sector and especially in the e-learning environment increased expo-
nentially from 2014 [27,38,39]. Many researchers strongly believe in gamification to drive
learning, interaction, collaboration, skill acquisition, understanding content, and changing
attitude or behavior. Compared to traditional practices, they support effectiveness in en-
gagement, motivation, stimulating curiosity, autonomy, and satisfaction [5,6,34,38,40-48].

On the other hand, some researchers believe that gamification should be used as a
complementary practice despite being a valuable teaching and learning strategy and not
replace the current educational methods [13,49-52]. Moreover, scholars point out that
gamification depends on the context and, even more, on users [3,10,53-56].

In this scenario, the following research question arises: How can the game elements be
organized logically to support the gamified system planning to effectively promote more
sustainable behavior and guarantee the quality of the learning process?

A systematic literature review was carried out with a content analysis of 130 articles
indexed in the Web of Science database to answer this question. Based on the research
findings, a framework called 7GOALS (Gamification-Oriented Active Learning Steps) were
established relating behavioral attitudes and gamification elements to the PDCA cycle
stages (Plan, Do, Check, Act) to provide continuous improvement of the learning process
by gamification and expand the application of themes such as sustainability.

To the best of the authors” knowledge, this is the first study that brings together
the main game elements, the PDCA cycle, and behavioral attitudes to promote learning.
As a result, researchers on this topic, teachers, and education professionals will have a
summarized and structured portrait of the relationship between the main elements and
behavioral attitudes leading to improvement by learning gamification.

2. Materials and Methods

This study is a systematic literature review based on the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) protocol [57-59]. The search occurred
on the Web of Science database, which is widely recognized by the academic commu-
nity. Several preliminary searches were performed in the topic field, analyzing titles,
abstracts, authors” keywords, and KeyWords Plus. The investigation broadly included
the following query: game* AND e-learn* AND (education OR teaching). There is a gap
in the academic literature that includes articles on gamification in e-learning to induce
sustainable behaviors.

Therefore, the research method adopted here consisted of two steps: the first estab-
lished the systematic review of the literature and the second stage involved the content
analysis of articles [60]. The search retrieved 578 documents published until 2019, and
it covered all research areas. After filtering only the documents classified as Article and
Review, 166 articles remained. This study was also limited to documents with full text
available and published in English or Spanish, resulting in an additional 10 and 4 docu-
ments discarded, respectively. After a full reading of the articles, 130 papers were assessed
as eligible to meet the proposed objectives of this study (Figure 1).
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Figure 1. PRISMA flow.

After conducting a content analysis, the selected articles’ data were clustered to an-
alyze how behavioral attitudes and gamification elements are related in the literature to
provide changes for more sustainable behavior. In this stage, the data were computed quan-
titatively through meta-analyses and in an inclusive way, allowing an article to encompass
various elements and/or attitudes. The tables organized the data and conditional format-
ting to identify possible relations. The Venn diagram, commonly used in mathematics, was
also used to symbolize the associations.

Based on this analysis, the gamification elements that effectively promote behavioral
attitudes, sustainable environments and guarantee the quality of the learning process
were structured in a sequence of steps and classified as 7GOALS (Gamification-Oriented
Active Learning Steps). This study phase was based on adapted concepts of the WCM
methodology (World Class Manufacturing) and the PDCA cycle.

The WCM methodology presents a set of management principles, procedures, and
techniques to reduce losses and waste and improve production processes [61,62]. Although
developed and consolidated in manufacturing environments, this methodology can also
be applied in other areas. The WCM methodology uses seven measures (“Seven Problem-
Solving Steps”), which allow its evolution step by step [63].
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In the “Seven Problem-Solving Steps” approach, the first step identifies the problem
phenomenon; the second step studies the system and classifies the problems according
to their impact factor; the third defines the objectives and ways to find a solution to it;
the fourth analyzes the root cause; the fifth step aims to apply countermeasures with the
implementation of actions to overcome the root causes; the sixth step checks the results;
and the seventh expands these results so that there is a continuous improvement [63].

The PDCA cycle was also used as a complementary tool, and it corresponds to a
method commonly employed for continuous improvement by covering four stages: Plan,
Do, Check, Act [64]. These steps are an approach widely used in distinct fields, including
e-learning [65,66]. It is one of the most popular quality management system models
worldwide. This study was adopted as a method to support action planning to achieve the
learning objectives proposed [67]. It is a management tool applied to ensure company’s
products and processes continuous improvement [68]. It leads to systematic actions that
speed up obtaining better results and guaranteeing organizations’ growth.

Thus, phase P (Plan) defines what you wish to do, establishes objectives and activities
to achieve it. Phase D (Do) is characterized by executing what was planned to implement
the necessary actions. Phase C (Check) involves monitoring the process and verifying that
the objectives have been achieved. Finally, phase A (Act) refers to seeking continuous
improvement until reaching the excellent standard or the expected results [69].

A framework is presented associating 7GOALS with the PDCA cycle to ensure con-
tinuous improvement of the learning process and generate changes for more sustainable
behavior.

3. Results

In response to the research question, this section presents a framework called 7GOALS
(Gamification-Oriented Active Learning Steps) with the main game elements organized
in a sequence of steps to positively affect users’ emotional feelings. This structure is
multidisciplinary and can be used in any knowledge field, such as in sustainability, and it
is associated with the PDCA for continuous improvement of the learning process.

3.1. Mapping: Behavioral Attitudes and Elements of Gamification
3.1.1. Behavioral Attitudes Associated with Gamification

According to the literature, gamification induces three behavioral attitudes in students:
motivation, engagement, and satisfaction (Table 1).

Motivation, combined with human affection and emotions, is one of the most relevant
behavioral attitudes in learning, especially in online courses, as cited by 45 articles. It can
be extrinsic or intrinsic. Extrinsic motivation refers to doing something in search of a result,
such as getting a good grade. However, intrinsic motivation refers to doing something
because it is appealing or pleasant, and it is related to three aspects: autonomy, relationship,
and competence [8,33,89,101].

Some factors encourage motivation: competition, challenge, imagination, collaboration, goals,
cooperation, reward, and recognition, many of which are present in games [12,28,39,87,91,97,100].

The game also stimulates motivation because of its impact on cognitive develop-
ment, affective skills, emotional and social states of the players [33,76,93,96]. According
to [16,90], add that games allow slightly reducing the theory’s abstraction by encouraging
a greater motivation. In addition to motivation, educational games improve interest and
concentration, improving students’ learning [94].
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Table 1. Behavioral attitudes addressed in the literature.

Attitude

Total

References

Motivation

45 articles

Garcia-Cabot et al., 2019 [10]; Herndndez-Lara et al., 2019 [20]; Martinengo et al., 2019 [70];
Doney, 2019 [55]; Terras and Boyle, 2019 [12]; Romero-Rodriguez et al., 2019 [11]; Gauthier and
Jenkinson, 2018 [71]; Kyewski and Kramer, 2018 [8]; Pérez-Manzano and Almela-Baeza, 2018 [72];
Olszewski et al., 2018 [73]; Jackson et al., 2018 [74]; Ge, 2018 [75]; Ortiz Benavides and Pifia Lopez,
2018 [76]; Romero-Hernandez et al., 2018 [34]; Karaaslan et al., 2018 [30]; Kooiman et al., 2017
[77]; Torres-Toukoumidis et al., 2017 [78]; Sardi, Idri, and Fernandez-Aleman, 2017 [79]; Lin et al.,
2017 [80]; De-Marcos et al., 2016 [81], 2017 [33]; Fernandez et al., 2016 [82]; Li et al., 2016 [83];
Stubbé et al., 2016 [84]; Tenorio, Silva, and Tendrio, 2016 [85]; Wang, Li, and Tseng, 2015 [86];
Luthon and Larroque, 2015 [87]; Labus et al., 2015 [88]; Olsson et al., 2015 [89]; Faifia,
Lopez-Rodriguez, and Varela-Candamio, 2014 [90]; Martin-SanJosé et al., 2014 [28]; Simoes,
Redondo, and Vilas, 2013 [27]; Lin et al., 2013 [91]; Jackson and McNamara, 2013 [92]; Callaghan
et al., 2013 [16]; Dominguez et al., 2013 [93]; Chen and Huang, 2012 [94]; Sancho, Torrente, and
Fernandez-Manjon, 2012 [95]; Kanthan and Senger, 2011 [96]; Brom, Sisler, and Slavik, 2010 [97];
Regueras et al., 2009 [98]; Vassileva, 2008 [99]; Ebner and Holzinger, 2007 [39]; Munz et al., 2007
[100]; Martens, Gulikers, and Bastiaens, 2004 [101]

Engagement

26 articles

Garcia-Cabot et al., 2019 [10]; Bouchrika et al., 2019 [9]; Terras and Boyle, 2019 [12]; Doney, 2019
[55]; Mason and Loader, 2019 [102]; North-Samardzic and de Witt, 2019 [103]; Romero-Rodriguez
etal., 2019 [11]; Gauthier and Jenkinson, 2018 [71]; Jackson et al., 2018 [74]; Karaaslan et al., 2018
[30]; Ge, 2018 [75]; Bond et al., 2017 [104]; Sardi, Idri, and Fernandez-Aleman, 2017 [79];
Callaghan, 2016 [105]; Ibafiez, Di-Serio, and Delgado-Kloos, 2014 [106]; Callaghan et al., 2013 [16];
Jackson and McNamara, 2013 [92]; Dominguez et al., 2013 [93]; Simobes, Redondo, and Vilas, 2013
[27]; Creutzfeldt et al., 2012 [107], 2013 [108]; Rubin-Vaughan et al., 2011 [15]; Moreno-Ger et al.,
2010 [109]; Franceschi et al., 2009 [110]; Choudhury, Gouldsborough, and Gabriel, 2009 [111];
Regueras et al., 2009 [98]

Satisfaction

21 articles

Chan, Chan, and Fong, 2019 [53]; Pistoljevic and Hulusic, 2019 [112]; Terras and Boyle, 2019 [12];
Ge, 2018 [75]; De-Marcos et al., 2017 [33]; Lin et al., 2017 [80]; Sardi, Idri, and Fernandez-Aleman,
2017 [79]; Tenorio, Silva, and Tendrio, 2016 [85]; Li et al., 2016 [83]; Khenissi et al., 2016 [113];
Nyembezi, Cishe, and Mantlana, 2016 [29]; Labus et al., 2015 [88]; Fit6-Bertran, Hernandez-Lara,
and Lopez, 2015 [114]; Ibanez, Di-Serio, and Delgado-Kloos, 2014 [106]; Zafar, Safdar, and Zafar,
2014 [115]; Martin-SanJosé et al., 2014 [28]; Jackson and McNamara, 2013 [92]; Sancho, Torrente,
and Fernandez-Manjon, 2012 [95]; Kanthan and Senger, 2011 [96]; Moreno-Ger et al., 2010 [109];
Regueras et al., 2009 [98]

Engagement is another behavioral attitude identified as a valuable indicator of aca-
demic performance and positively correlates with student learning outcomes [103,106], as
seen in 26 articles. Engagement happens when someone’s attention is completely focused
on a specific activity. Thus, the virtual games industry indicates that engagement is a tool
to keep the player’s attention on the game [110]. Engagement can also be explained as
the time and effort that students put into educational activities and the prerequisite for
effective educational practices. It is made up of three elements: affection, cognition, and
behavior [103].

Behavioral engagement consists of the degree of involvement, imagination, attention,
enthusiasm, and willingness to learn students demonstrate during the learning process.
Cognitive engagement can be portrayed as the psychological or mental investment and the
student’s effort to understand, learn, or acquire accurate knowledge and skills [9].

Strength of educational games derives from their potential to induce student moti-
vation and engagement during the activities performance [30,74,92,104,105]. In [108], it is
also highlighted that games can vary their difficulty level, keeping the participant at a high
level of engagement. In turn, in [75], it is declared that the games’ learning anxiety might
increase the students’ attention as they devote more time to the learning process and task
fulfillment, thus obtaining more knowledge retention. The interaction of users with social
factors also influences engagement [11,79].

Another crucial behavioral attitude is student satisfaction, which positively affects
learning and brings a sense of pleasure [75,80], according to 21 articles. Satisfaction is
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related to student performance and is an indicator of educational quality as well as an
important factor in measuring success [9-13,72,78] or the effectiveness of the e-learning
process [98,115].

Studies show that the perception of ease of use and, mainly, playfulness (or usefulness)
directly affects the satisfaction and continuous use of a gamified system [80,83]. Social influ-
ences generate a sense of competition and improve results, thus yielding various emotional
skills such as self-satisfaction, self-esteem, self-efficacy, and pride [79,83,88,113,116]. Still,
activities that satisfy the motivational needs for capacity, autonomy, and skills positively
impact users’ satisfaction [33].

3.1.2. Relationship between the Behavioral Attitudes Associated with Gamification

Although the behavioral attitudes presented in the previous section are said to be the
main ones, there are no studies in the academic literature that associate these attitudes.
This work contributes to mitigating the gap.

Therefore, given what is presented in the literature individually, it is possible to
analyze the relationships between the three attitudes pairwise. From the Venn diagram,
it is possible to verify that of the 63 articles that mention motivation, engagement, and
satisfaction as the main behavioral attitudes to promote the gamified learning process, five
simultaneously attribute these attitudes while 39 articles, that is, 61.9% of the total, mention
them separately. Still, 24 articles indicate at least two of these attitudes, corresponding
to 38% of the total. One more attitude, satisfaction, is little mentioned in isolation (9.5%),
which shows that students need to be engaged and motivated to be satisfied with the
learning process (Figure 2).

Total articles and relationships
N=63

Engagement
N =10

Figure 2. The main behavioral attitudes for the gamified learning process.

Finally, it is possible to conclude that motivation, engagement, and satisfaction im-
prove student interest in the learning process and performance results and should be highly
encouraged in gamified systems.

3.1.3. The Main Elements Used to Stimulate the Learning Cycle

Activities based on active learning and gamification can be an alternative to influ-
ence more positive attitudes among students and create a more friendly environment for
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teaching [117]. Besides, the active learning provided by gamification is among the most
effective learning strategies as it provides the students with better understanding, retention
of information, and greater use of the classes [12,96,98,111].

It is believed that identification and use of game elements in this process can boost
learning in several segments, domains, and research areas [31]. The main elements identi-
fied in the systematic review are presented by steps to follow (Table 2)

Table 2. The main gamification elements used to stimulate the learning cycle.

Step

Description Total References

Tan and Zary, 2019 [118]; Terras and Boyle, 2019 [12];
Gbolahan Balogun, 2019 [54]; Hernandez-Lara et al.,
2019 [20]; Hernandez-Lara, Serradell-Lopez, and

User-centricity and personalized 13 articles Fito-Bertran, 2018 [119]; Marchetti and Valente, 2018
experiences [120]; Ge, 2018 [75]; Callaghan, 2016 [105]; Slootmaker,
2014 [121]; Hwang et al., 2013 [122]; Sim&es, Redondo,

and Vilas, 2013 [27]; Siddiqui, Khan, and Akhtar, 2008

[123]; Wall and Ahmed, 2008 [124]

Doney, 2019 [55]; Tan and Zary, 2019 [118];
North-Samardzic, and de Witt, 2019 [103]; Chew et al.,
2018 [5]; Karaaslan et al., 2018 [30]; Ortiz Benavides
and Pifia Lopez, 2018 [76]; Slimani et al., 2018 [125];
De-Marcos et al., 2017 [33]; Sardi, Idri, and
Fernandez-Aleman, 2017 [79]; Fernandez et al., 2016
[82]; Dominguez et al., 2013 [93]; Fu et al., 2009 [126];
Retalis, 2008 [127]; Vassileva, 2008 [99]

Challenging and clear missions 14 articles

Chan, Chan, and Fong, 2019 [53]; Mason and Loader,
2019 [102]; Romero-Rodriguez et al., 2019 [11];
North-Samardzic and de Witt, 2019 [103]; Jackson
et al., 2018 [74]; Pérez-Manzano and Almela-Baeza,
2018 [72]; Sardi, Idri, and Fernandez-Aleman, 2017

Narrative and fantasy 15 articles [79]; Stubbé et al., 2016 [84]; De-Marcos et al., 2016
[81]; Ibafiez, Di-Serio, and Delgado-Kloos, 2014 [106];
Dominguez et al., 2013 [93]; Sancho, Torrente, and
Fernandez-Manjon, 2012 [95]; Bryceson, 2009 [128];
Franceschi et al., 2009 [110]; Ebner and Holzinger, 2007
[39]

Doney, 2019 [55]; Gauthier and Jenkinson, 2018 [71];
Schmidt et al., 2017 [129]; Luthon and Larroque, 2015
[87]; Dominguez et al., 2013 [93]; Simbes, Redondo,
and Vilas, 2013 [27]; Moreno-Ger et al., 2010 [109];
Regueras et al., 2009 [98]; Ebner and Holzinger, 2007
[39]

Repetitive loops and freedom to fail 9 articles

Garcia-Cabot et al., 2019 [10]; Lorenzo-Alvarez et al.,
2019 [13]; Doney, 2019 [55]; Bouchrika et al., 2019 [9];
Karaaslan et al., 2018 [30]; Bond et al., 2017 [104];
Sardi, Idri, and Fernandez-Aleman, 2017 [79]; Tendrio,
Silva, and Tenorio, 2016 [85]; Martin-SanJosé et al.,
2015 [116]; Dominguez et al., 2013 [93]; Jackson and
McNamara, 2013 [92]; Sancho, Torrente, and
Fernandez-Manjon, 2012 [95]; Atanasijevic-Kunc et al.,
2011 [130]; Regueras et al., 2009 [98]; Franceschi et al.,
2009 [110]; Fu et al., 2009 [126]; Wautelet et al., 2012
[32]; Ebner and Holzinger, 2007 [39]; Fernandez,
Marin, and Wirz, 2007 [131]

Competition and social engagement 19 articles
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Table 2. Cont.

Step

Description Total References

6 Feedback and reflection 25 articles

Garcia-Cabot et al., 2019 [10]; Lorenzo-Alvarez et al.,
2020 [13]; Doney, 2019 [55]; Martinengo et al., 2019 [70];
North-Samardzic and de Witt, 2019 [103]; Pistoljevic
and Hulusic, 2019 [112]; Prochazkova et al., 2019 [132];
Schwade and Schubert, 2018 [133]; Olszewski et al.,
2018 [73]; Ge, 2018 [75]; Sood and Singh, 2018 [3];
Karaaslan et al., 2018 [30]; Kooiman et al., 2017 [77];
Spiridonova, 2016 [134]; Fernandez et al., 2016 [82];
Boada et al., 2015 [50]; Rasila et al., 2015 [135]; Ibafiez,
Di-Serio, and Delgado-Kloos, 2014 [106]; Jackson and
McNamara, 2013 [92]; Duque et al., 2013 [136]; Magro
et al., 2010 [137]; Choudhury, Gouldsborough, and
Gabriel, 2009 [111]; Vassileva, 2008 [99]; Wall and
Ahmed, 2008 [124]; Foss and Eikaas, 2006 [138]

7 Reward and social credibility 13 articles

Garcia-Cabot et al., 2019 [10]; Bernik Bernik, VusiAi,

and Milkovic, 2019 [56]; Doney, 2019 [55]; Chew et al.,
2018 [5]; Gauthier and Jenkinson, 2018 [71]; Ge, 2018

[75]; Kyewski and Kramer, 2018 [8]; Pérez-Manzano
and Almela-Baeza, 2018 [72]; De-Marcos et al., 2017

[33]; Sardi, Idri, and Fernandez-Aleman, 2017 [79];
Tenorio, Silva, and Tendrio, 2016 [85]; Li et al., 2016
[83]; Dominguez et al., 2013 [93]

Step 1: User-centricity and personalized experiences

It is necessary to analyze the psychological profile of the student. Theory and prac-
tice should be centered on the individual and not on technology, guided by the learner’s
cognitive and socioemotional profile and how it impacts the learning technology. In person-
alization, user-centered design is of increasing importance and requires clear recognition.
The user-centered design allows learning experiences to be psychologically accessible and
not just physically. It also reflects the student’s cognitive knowledge and socioemotional
profile besides how unique psychological attributes relate to the environment and the
pedagogical framework. Still, it allows considering that each student has different needs
that must be acknowledged [12,27,54,75,105,119-121,123,124].

Personalized or adaptive learning experiences for each student are an essential charac-
teristic of e-learning systems. When referring to personal information, systems can provide
customized content for each student or direct them to a specific path [122]. Besides, it must
focus on a target audience and be age-oriented. To be successful, correctly getting the age
of future players is crucial [34,118].

Step 2: Challenging and clear missions

Games need to be challenging, involving an appropriate amount of difficulty and com-
plexity, having multiple objectives, and some amount of randomness [30,33]. Players must
overcome challenges along the way of the game to achieve specific and clear goals [103].

The challenge refers to the level of difficulty of the activities. It is an element present in
many case studies, which states that increasing difficulty levels for students help them de-
velop knowledge progressively [5,30,76,79,99,125,127]. The challenges must be adequately
engaging so that students are motivated to solve them. However, it is vital to ensure that
the challenges are not too complicated nor generate boredom or anxiety. The challenge
should be considered when defining the game’s goals and rules to guarantee that they are
both feasible and encouraging [55]. Moreover, it must start at a lower level before increas-
ing the difficulty to keep the interest and the flow going. If there is a moderate difficulty
due to in-game mechanics variations, these mechanics should be manageable [118].
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Furthermore, the tasks to be performed must be clearly explained by involving players
in an active learning process that helps them master the game’s mechanics and overcome
challenges [82,93,103,118,126].

Step 3: Narrative and fantasy

The game’s context, which is expressed by its narrative, graphics, and music, can
stimulate the players’ interest if adequately used [93]. The staging and storyline provide
scenarios that help the players” decision-making [53]. A strong narrative with multiple arcs
is a sequence of events based on storytelling, exciting characters that students can interact
with, and a realistic scenario supported by challenging resources and activities can also
influence learning outcomes [103].

The narrative consists of some essential aspects such as event, character, configuration,
arrangement, and time. The results show that with these elements, students can convince
themselves with the game’s stories through fantasy, which leads to higher levels of learning
and motivation to complete tasks [11,39,72,74,79,81,84,106,110]. However, the emphasized
fantasy must be carefully chosen to attract the target audience and create intrinsically
motivating environments.

It also allows for a fantastic metaphor and a dramatization dynamic underlying a
problem-based learning strategy [95,128]. Still, it makes it possible to create more authentic
and realistic environments that contribute to better identifying behaviors and greater
involvement of participants [102].

Step 4: Repetitive Loops and Freedom to Fail

The repetitive loops of trying, failing, tuning, improving, and trying again in a game
are called productive negativity and contribute to game design. A user tries a challenge
with their current knowledge and may fail (negative). They need then to reformulate their
understanding (productive) to achieve the game’s goal and get a result [71].

In the form of resentment, disappointment, and irritation, this productive negativity
exposes students to something new. It allows them to reach a different perspective of
awareness through experience, which promotes learning. Disappointment, failure, and
frustration can play a prominent role in motivating and learning in the game. Failure is
necessary for this experience, so much so that winning without previous losses creates a
feeling of discontent with the victory. In general, games cause negativity while encouraging
task-solving, thus ensuring the advancement of knowledge and skills through an engaging
environment [71].

Although some degree of anxiety caused by failure is required, it is not interesting
when it turns into disappointment. Therefore, task sequences must be carefully designed
to suit the players” knowledge and profile, including low penalties for failures to allow
multiple attempts and the willingness to get it right [27,55,93].

Still, the literature suggests that several repetition practices are part of the learning
process and are necessary to achieve the desired quality [39,71,87,93,98,109,129].

Step 5: Competition and social engagement

Competition is a crucial element of games and is constantly used to improve aca-
demic performance [9,13]. It must be considered in the game, either against yourself
or other users [30,55]. The desire to win the game results in competition and ambi-
tion, making the students think and learn quickly to achieve success, providing ex-
tra motivation that makes it possible to achieve better results [30,131]. Many schol-
ars believe that the use of competition can improve the robustness of the game’s de-
sign [32,55,85,95,98,104,110,116,126,130,131].

The competition allows students to share ideas for help or shift the blame in failure
cases. Besides, students like to learn from the unexpected and excitement, waiting for what
will come next asking what the topic will be and who will win. That is, challenges and
visibility of tasks by other users can boost competition [30,79,92].

Social influence can also stimulate the competition to reach a higher status on the
leaderboard and enable numerous emotional skills such as self-satisfaction, self-esteem,
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and pride [9,79]. Leaderboards, which usually contain names, nicknames, and/or avatars,
serve as sources of motivation because students want their effort to be recognized publicly.
It helps to compare their progress with other colleagues [10,93].

However, too much emphasis on competition can also hurt some users as they may
become obsessed with trying to improve their points and, therefore, lose focus on learn-
ing [39,55].

Step 6: Feedback and reflection

Providing feedback and allowing knowledge acquisition through game experience
are also essential factors in a positive learning experience [55,75,99,124,134,136]. Feedback
prevents students from getting lost or confused about what to do and how to do a task or
mission. Furthermore, it helps in tracking progress, performance, improving understand-
ing, and encouraging engagement [70,77,92,106,111,112,133,137,138]. Feedback can also
help students experiment and learn from the game [3,135].

In complex games, it is essential to provide specific and individual feedback provided
by a facilitator or a tutor for the evolution of tasks [55]. Although the teacher does not act
synchronously during the game, he/she plays the role of the mentor by clarifying the rules,
training, sending information, updating the content, and providing feedback on the game’s
progress [13].

Many students consider immediate feedback as a gamified environment [50,75,138].
According to the learner’s pace and time, direct, individualized, detailed, and continuous
feedback is considered to be of great importance to increase engagement and improve
understanding [30,70,73,82].

Feedback can also increase through levels by determining specific points and allowing
content to be unlocked progressively through levels. The same logic works for tasks
as a task answered correctly allows the user to proceed to the next step. This visual
progression of content allows feedback and increases focus on the learning process [10,132].
Furthermore, dialog boxes clarifying the appropriate responses, explaining why a response
is correct, or simply indicating that the choice was not the most suitable in an educational
and nonpunitive way are important sources of feedback [103].

Step 7: Reward and social credibility

Games try to activate the students’ feelings with reward systems that immediately
recognize the success of players [93]. The reward-scoring systems, plotting with anima-
tions, badges, trophies, and leaderboards are often employed in educational games to
stimulate the player and encouragingly present the progress of activities. When a reward
is involved, the players are generally more willing to win, and thus their motivation is
increased and eventually encourages participation. Furthermore, it provides teachers
with an incentive to introduce technologies into the classroom and offer learning feed-
back [5,33,56,71,72,75,79,93].

The rewards can be through virtual or real prizes based on the time spent in the
system after completing tasks or on other elements. Commitment, motivation, engagement,
or satisfaction are the main benefits of this element. The awards/badges and honors are
directly related to the visual status and social credibility of players, and that is why they
are considered highly motivating, fun, and encouraging [10].

The use of badges (medals) is a typical method of reward. They are visual displays
of the users’ progress that can function as an extrinsic reward, leading people to perform
specific activities to receive them. They can also stimulate social comparison, that is,
compare their achievements with the accomplishments of others and serve as a conductor
of behavior [8,85]. The possibility of posting the progress on the social media timeline to
share with friends can increase motivation, user interaction with the game and facilitate
self-directed learning [83].

However, care must be taken to balance intrinsic and extrinsic motivation in reward
systems. Learning can be most effective when one is intrinsically motivated, for example,
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by one’s curiosity or desire to solve a challenge for one’s satisfaction; or extrinsically, to
obtain a grade or other earnings [8,33,55,93].

The elements listed here are essential to promote the learning process. The logic of the
proposed learning cycle will not change if other elements are added following the steps
shown in Table 2. This addition can make the process even more user-friendly.

3.1.4. Relationship between Gamification Elements

Although game elements are the basic building blocks of gamification, there is no
consensus on their use. Academic literature on the topic is dispersed, isolated, and frag-
mented, as shown in Table 3. Within this scenario, this article focuses on the dispersed
elements, that is, to understand the relationship between the elements of the main game
to boost the students’ behavioral attitudes and then organize them in a didactic way to
contribute to a better learning process.

Table 3. Pairwise relationship between gamification elements.

User-Centricity and
Elements of Gamification Personalized
Experiences

Challenging and Clear Narrative and Repetitive Loops and Competition and Feedback and Reward and Social
missions Fantasy Freedom to Fail Social Reflecti Credibility

2 1
15% 8%
5 5
14% 36% 36% 36%
2 3
20%.

User-centricity and
personalized experiences
Challenging and clear
missions

Narrative and fantasy

Repetitive loops and
freedom to fail
Competition and social
engagement

Feedback and reflection

Reward and social
credibility

Color legend

Table 3 shows the main game elements identified in this work and compares how
the studies mention these elements together. It can be seen that the authors make lit-
tle association of the “User-centricity and personalized experiences” element with the
other elements. The “Challenging and clear missions” element and “Repetitive loops and
freedom to fail” appear with representation in all the other elements, confirming their
importance in gamified systems. In addition, “Narrative and fantasy” is more related to
“Competition and social engagement” since systems that allow for greater immersion in the
game’s narrative positively impact the competition and the desire to obtain better results to
share in social networks. Furthermore, although “Feedback and reflection” in quantitative
terms is the most representative element, it still appears in isolation, with few citations
compared to other elements. Finally, it is possible to note that the “Reward and social
credibility” element is related to “Challenging and clear missions” and “Competition and
social engagement”, which is expected since for students to receive rewards, they need to
have clear game rules to stimulate competition.

Therefore, this work aimed to reduce the gap in the literature regarding the association
of these elements and present how the aspects of gamification can be organized in a
sequence of steps to promote behavioral attitudes and ensure the quality of the learning
process.

3.2. A Theoretical Framework

The step-by-step idea based on the “Seven Problem-Solving Steps” approach of the
WCM methodology was used and adapted to present, in a sequential manner, the evolution
of concepts and the system planning process to achieve the learning allowed by gamifi-
cation in e-learning by increasing motivation, engagement, and satisfaction of students.
These elements were classified here using the acronym 7GOALS—Gamification-Oriented
Active Learning Steps.

The 7GOALS were identified in the literature in a dispersed and isolated way and here
they were gathered and structured to facilitate the design of gamified environments in e-
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learning. With the support of the PDCA, the elements were combined in phases of planning,
execution, control, and action to cluster the systematic activities necessary to create such
systems, ensure that all stages are considered and meet the fundamental requirements for
the perception of value in students’ interactions with the gamified learning process.

The association of the PDCA with the 7GOALS steps is shown by the framework
presented in Figure 3. Thus, through increasing cycles of evolution aimed at student
learning, it is possible to promote the improvement and expansion of gamification in
this process.

pe*

Reward and
social credibility
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Figure 3. 7GOALS and PDCA: a theoretical framework.

Step 1 (user-centered and personalized experiences), Step 2 (challenging and clear
missions), and Step 3 (narrative and fantasy) are part of the system’s planning process
(P—Plan). The aim was to define the student’s profile, cognitive skills, target audience, age
group, level of difficulty of the activities and establish the challenges by clearly explaining
their objectives and drawing them through narratives with a fantasy metaphor to attract
the initial audience. This step is vital to planning a gamified system, that is, to get to know
the public for whom it is intended, define the challenges that these students expect, and
understand the necessary narrative for the immersion to be complete.

Then, Step 4 (repetitive loops and freedom to fail) and Step 5 (competition and
social engagement) are associated with the execution of tasks by students (Phase D—Do).
Thus, repeating activities several times with the permission to fail prepares students for
proficiency in skills/knowledge and competition through social influence and leaderboards.
It is here that the student will be able to perform the tasks, repeat them as many times
as necessary, not be severely punished for failures, in addition to competing with other
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students collaboratively or individually with the possibility of sharing the results through
social networks.

Then, Step 6 (feedback and reflection) allows you to monitor the learning process,
verify that the objectives have been achieved, and reflect on the necessary improvements
(Phase C—Check). At this time, students will be able to have signs of the progress of tasks
and direction regarding what needs to be done to complete them. As seen in the systematic
literature review, several studies consider this element as one of the main elements to
learning effectively.

Finally, Step 7 (reward and social credibility) corresponds to the search for the expan-
sion of knowledge caused by the stimulus of rewards and the social credibility that points,
medals, and trophies, among others, represent (Phase A (Act)). It is a way of celebrating
learning, correct the flaws found in the previous step, and maintaining that constant cycle.

4. Discussion

Although recent, gamification in e-learning has been widely discussed in the literature
in several areas, such as mathematics, social sciences, engineering, health, environment,
sustainability, and others [32-35]. The focus of gamification in the learning process has
always been on increasing motivation, engagement, and satisfaction to promote behavioral
change and increase interest in learning [10,12,18,27,93], whether to stimulate sustainable
environments or in the context of general education [53,87].

For example, it is possible to observe that gamification has already been applied
in business (to engage employees and increase customers’ loyalty), education (to foster
the engagement of students), and environmental sustainability (to inspire and provoke
engagement in environmentally positive behaviors) [79]. In the context of education and
sustainable environments, scholars have conducted studies to confirm further the advan-
tages of the learner-centered scenario design and game-based learning approach in the
knowledge transfer in the topic of sustainability [53]. Some studies integrate agribusiness
with environmental and social issues to boost sustainability through gamification applied
to producers/professionals/pupils/students on a journey of discovery about agribusi-
ness in all its complexity [128]. Others highlight the players” quest to achieve the success,
whether by fulfilling the game’s mission or developing a sustainable society [97]. Another
one mentions the importance of using technology throughout the school working together
with companies to produce sustainable, durable, affordable, and safe devices for students
in the classroom [5]. In this way, game-based learning and adaptive learning are reasonable
solutions to motivate the student, address the knowledge facing a large and heterogeneous
public, reduce the costs of teaching collaborating with the financial aspects of education,
and share resources and infrastructure for a sustainable society [87].

Learning based on game elements is one of the main trends currently in e-learning [3,55,56].
This learning format can be designed to collaboratively solve complex, real-world problems,
make the learning process more efficient, get predictive modeling and real-time visualiza-
tion, and retain more knowledge than the traditional methods [81,125]. In [108], games
were used in virtual-world scenarios to take risks in a safe place for real-world activities.
In [93], the students who completed the gamified experiment obtained better grades for
practical tasks and overall scores; the results and effectiveness of learning compared to the
traditional models is also presented in [102]. Learning to deal with complex and constantly
evolving environments is also a result of this learning format [32].

Thus, gamified systems that encourage these behaviors and mix the lightness of play-
fulness with serious content can be used to disseminate changes towards more sustainable
behaviors, considering psychological and social aspects that influence students in the
learning process.

In addition, they can be powerful vehicles for assessing skills and behaviors such as
persistence, flexibility, creativity, critical thinking, and cognitive development, positively
impacting the students” academic performance [9,33,75,80,93,103,106]. In this way;, if the
game is focused only on teaching, forgetting the playfulness part, you can create a tool
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that, despite being motivational, does not succeed in the results. On the other hand, if it is
focused only on playfulness without paying attention to the motivational part, it is possible
to create a product that does not serve as an awareness tool and does not fulfill its objective.
Therefore, games must be developed in a format that should be as fun as possible and as a
motivational tool that addresses the teaching theme without the player feeling that he is
studying [34].

These duality, playfulness, and seriousness of the teaching process need to be con-
templated in gamified systems. The 7GOALS is proposed to help with this, bringing
together the main building blocks of gamification. The correct game elements to leverage
the learning process and behavioral perspectives should be addressed. Thus, 7GOALS
merge the playfulness and seriousness of teaching and support the planning of gamified
systems to stimulate sustainable education in both knowledge and behavioral attitudes.
First, it establishes elements that seek to know the user centrality and rules required to
achieve the learning objectives and then include elements of fantasy, narrative, freedom of
failure, feedback, and recognition to provide fun and awareness of learning simultaneously.

In this way, the leading game elements that encourage behavioral attitudes are orga-
nized in a logical sequence to guarantee the quality of the learning process. The steps are as
follows: user centrality and experience personalization through challenges and clear mis-
sions, use of narratives and fantasies for better immersion in the game’s history, allowing
repetitive loops with the possibility of failures, encouragement by competition and social
engagement to achieve success, providing feedback and reflection to progress and perfor-
mance, and, finally, rewards and social credibility to celebrate achievements and increase
motivation. The PDCA cycle was used to expand the learning process through gamification
in e-learning, with its four stages (planning, execution, monitoring, and improvement
actions). These steps were associated with 7GOALS and the students” behavioral attitudes
with the development of a framework.

This will help to enable greater applicability of gamified systems for teaching sustain-
ability, explore the finite nature of natural resources through the immersion in games, and
demonstrate the importance of collective action at the community, national, and global
levels.

The encouragement of more sustainable behaviors for this purpose through the game
elements presented here and attitudes such as satisfaction, engagement, and motivation
can contribute to students” awareness and proximity to the real world that requires care
and attention. In addition, the proposed format can be playfully used in sustainable
education, approaching the new generations that are adept at this format and at the same
time bringing a discussion that needs to be exhaustively contemplated in educational
environments for greater environmental awareness and correspondence to the sustainable
goals of the millennium (United Nations Sustainable Development Goals [139]). It is also
possible to be used in the three objectives that make up the sustainability tripod, that is
society [140], economy [141] and environment [142]. Furthermore, it can be an excellent
resource to bring up sustainability issues in business environments that are not sustainable
and help to intraduce the topic to those who have not had access to it yet.

5. Conclusions

This work aimed to present a framework proposal that relates behavioral attitudes
and gamification elements to the stages of the PDCA (Plan, Do, Check, Act) to continuously
improve the learning process over time. Although gamification is possibly the method-
ological tool that has stood out the most for implementation in the educational field and
disciplines such as sustainability, the literature still presents the game’s elements in an
isolated, dispersed, and fragmented way. Therefore, this work aimed to reduce the gap in
the literature since to the best of the authors” knowledge, this is the first study that brings
together the main game elements, the PDCA cycle, and behavioral attitudes to stimulate
change for more sustainable behavioral attitudes and ensure the quality of the learning
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process. This work can be helpful for researchers, teachers, and scholars who intend to use
gamified environments in e-learning, such as for sustainability across several fields.
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