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Abstract

Educational games are assumed to be an effective and efficient instructional strategy. However, it is essential to
systematically evaluate such games in order to obtain sound evidence of their impact. An alternative is the
MEEGA/MEEGA+ model, providing support to evaluate games in terms of motivation, user experience, and learning
based on the reaction of the students. Since its first publication in 2011 originally focusing on games for teaching
Software Engineering, it has been adopted for a wide range of games and knowledge domains. Thus, the objective of
this article is to present a systematic mapping on the application of the MEEGA/MEEGA+ model identifying 166
relevant articles, and describing 170 studies on the evaluation of 178 serious games. Findings show that the model
is mostly used as-is in case studies as an easy way to evaluate games in the classroom, with fewer studies simplifying
the data collection instrument and/or completing the data collection with other measurement instruments. This shows
that especially the improved version MEEGA+ is a well-accepted model for the evaluation of serious games in order
to assist game creators and instructors to improve such games as well as to support decisions on their application
within instructional units.
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1 Introduction

Games have been widely used as an educational strategy in diverse knowledge areas such as
mathematics, science, computing, health, and chemistry (Connolly et al., 2012; Battistella &
Gresse von Wangenheim, 2016; Gomes et al., 2023; Diaz et al., 2024). Educational games (or
“serious games”) are specifically designed to teach people about a certain subject, expand
concepts, reinforce development, or assist learners in learning a skill or changing an attitude
(Prensky, 2007; Djaouti et al., 2011; Kalmpourtzis, 2018). They are supposed to be an effective
and efficient strategy for education by providing deeper and more active learning, through which
students learn from their own experiences (Connolly et al., 2012; Gibson & Bell, 2013; Petri et
al., 2019). Intrinsic characteristics of games, such as competition, that stimulates the will to win,
often help students stay focused on the learning activity (Abt, 2002). They are also expected to
provide a fun and safe environment, where students can try alternatives and see the consequences,
learning from their own mistakes and practical experiences (Prensky, 2007). Consequently,
serious games are believed to result in a wide range of benefits, like increasing learning
effectiveness, increasing interest and motivation as well as a reduction of teaching time and
instructor load (Gresse von Wangenheim & Shull, 2009).

However, it is essential to systematically evaluate such games in order to obtain sound
evidence of their benefits. Yet, there are only a few approaches available that provide systematic
support for game evaluations (All et al., 2016; Petri & Gresse von Wangenheim, 2017; Sharma et
al., 2022).

A prominent model is MEEGA (Model for the Evaluation of Educational Games) (Savi,
2011; Savi et al., 2010; Savi et al., 2011), which provides systematic support to evaluate the
game’s quality in terms of motivation, user experience and learning. To facilitate its application,
the model provides a standardized questionnaire for collecting data on the perception of the
students after they played a serious game as part of a case study with a one-shot post-test design.
A large-scale evaluation, based on data collected in 43 case studies, evaluating 20 different
Software Engineering games, involving a population of 723 students, indicates that the MEEGA
questionnaire can be considered reliable (Cronbach’s alpha =.915) (Petri et al., 2017b). In terms
of construct validity, there exists evidence of convergent validity through an acceptable degree of
correlation of almost all item pairs within each dimension. Yet, a need for the regrouping of items
was identified based on the results of a factor analysis, mainly with respect to items related to
motivation and user experience (Petri et al., 2017b).

Aiming at the improvement of the original model and in order to provide more comprehensive
support, the model has evolved in 2019 into the MEEGA+ method (Petri et al., 2024; Petri et al.,
2019; Petri, 2018; Petri et al., 2017a) by also widening the application domain to any serious game
used for teaching computing. The MEEGA+ method is composed of the quality model, defining
quality factors to be evaluated through a standardized measurement instrument, a process to
evaluate the quality of games as well as a game quality scale. Results of a statistical analysis of
the MEEGA+ model, analyzing a series of 62 case studies indicate an excellent internal
consistency of the MEEGA+ measurement instrument (Cronbach’s alpha a=.927) (Petri et al.,
2018). Results of an exploratory factor analysis and item correlation, confirm the original structure
of the MEEGA+ model evaluating the game quality in terms of usability and player experience.

Observing the widespread application of the MEEGA/MEEGA+ model, we conducted a
systematic mapping analyzing how the model is used for the evaluation of games. We specifically
summarize the studies have used the MEEGA/MEEGA+ model for the evaluation of games and
provide an overview on the characteristics of games evaluated in terms of knowledge domain,
type of game, and educational stage. We also indicate which of the version of the MEEGA model
has been adopted and if adaptions have been made. Furthermore, evaluations of the

944



von Wangenheim et al. RBIE v.33 -2025

reliability/validity of the MEEGA/MEEGA+ model as part of these studies are analyzed and
summarized. This retrospective may also provide evidence of the applicability of the model as a
way to obtain feedback and identify improvement opportunities.

The remaining article is structured as follows: Section 2 provides a background on the
MEEGA/MEEGA+ model presenting the measurement dimensions, measurement items and
response scales of the different versions of the model. Section 3 presents the systematic review
protocol and reports the execution of the search and selection of relevant publications. The
detailed analysis of the relevant data is presented in Section 4. The results are discussed in section
5. Section 6 presents the conclusion of this research.

2 Background: MEEGA/MEEGA+

The MEEGA model (Savi, 2011; Savi et al., 2010; Savi et al., 2011) provides support for the
evaluation of serious games in terms of motivation, user experience, and learning. The model was
developed by a multi-disciplinary group based on literature and practical experiences in
2010/2011 focusing originally on the evaluation of games for teaching Software Engineering in
higher education. Aiming at the creation of an easy to applicable and non-intrusive evaluation, the
model aims at the evaluation of the reaction of the students to the game (Level 1 of Kirkpatrick's
Four Levels of Evaluation (Kirkpatrick & Kirkpatrick, 2006)). Adopting this research strategy,
the evaluation objective is assessed based on the student's perceptions through a questionnaire
after the game application. Such an approach is commonly used to measure variables that are
difficult to observe directly, such as motivation or user experience (Gamez, 2009; Jennett et al.,
2008; Keller, 2009; Poels et al., 2007; Sweetser & Wyeth, 2005; Takatalo et al., 2010). While
evaluating learning effectiveness in this way may be controversial, there exists evidence that self-
assessment can yield reliable, valid, and useful results (Topping, 2003). And, although an
experimental research design might provide more valid results, it also faces several threats to
validity, including disparities in pre/post-test difficulty, teacher assessment, and the control of
external factors (Falchikov & Boud, 1989; Topping, 2003). Examining these challenges, an
evaluation from the student's perception still appears to be an acceptable alternative for gathering
feedback in a straightforward, quick, and minimally intrusive manner.

As part of the MEEGA model, the evaluation objective is hierarchically decomposed into
the sub-components motivation, user experience, and learning (Savi et al., 2011). The sub-
component motivation is decomposed based on the ARCS model (Keller, 2009), into attention,
relevance, confidence, and satisfaction. The sub-component user experience (UX) considers
immersion, challenge, competence, fun, and social interaction (Gamez, 2009; Poels et al., 2007;
Sweetser & Wyeth, 2005; Takatalo et al., 2010, Tullis & Albert, 2008). The learning sub-
component is assessed with respect to the initial three tiers of Bloom's taxonomy (knowledge,
comprehension, and application) (Bloom, 1956). Furthermore, it includes two dimensions
concerning short-term and long-term learning based on the assessment model of Sindre and
Moody (2003). Each of these subcomponents is further refined in measures as shown in Table 1
(Savi et al., 2011). For data collection, MEEGA provides a standardized questionnaire (Table 1)
(Savietal.,2011), which has been developed based on the evaluation model adapting and unifying
existing standardized questionnaires (Gamez, 2009; Keller, 2009; Poels et al., 2007; Sindre &
Moody, 2003; Sweetser & Wyeth, 2005; Takatalo et al., 2010).
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Table 1: Dimensions and items of the MEEGA model

No. | Dimension Questionnaire Item
Sub-component: Motivation
1 The game design is attractive.
2 Attention There was something interesting at the beginning of the game that captured my attention.
3 The variation (form, content or activities) helped me to keep attention to the game.
4 The game content is relevant to my interests.
5 Relevance The way the game works suits my way of learning.
6 The game content is connected to other knowledge | already had.
7 . It was easy to understand the game and start using it as study material.
Confidence - - -
8 Passing through the game, | felt confident that | was learning.
9 | am satisfied because | know | will have opportunities to use in practice things | learned playing
Satisfaction this game.
10 It is due to my personal effort that | manage to advance in the game.
Sub-component: User Experience
11 Temporarily | forgot about my daily; | have been fully concentrated on the game.
12 Immersion | did not notice the time pass while playing; when | saw the game had already ended.
13 | felt myself more in the game context than real life, forgetting what was around me.
14 | was able to interact with others during the game.
15 Social Interaction | had fun with other people.
16 The game promotes cooperation and/or competition among the players.
17 This game is appropriately challenging for me, the tasks are not too easy nor too difficult.
18 Challenge The game progresses at an adequate pace and does not become monotonous - offers new
obstacles, situations or variations in its tasks.
19 | had fun with the game.
20 Fun When interrupted at the end of the class, | was disappointed that the game was over.
21 | would recommend this game to my colleagues.
22 | would like to play this game again.
23 | achieved the goals of the game applying my knowledge.
Competence — - — -
24 | had positive feelings on the efficiency of this game.
25 o The controls to perform actions in the game responded well.
Digital Game -
26 It's easy to learn how to use the interface and game controls.
Sub-component: Learning
27 The game contributed to my learning in this course.
28 Short-term learning | The game was efficient for my learning, comparing it with other activities of the course.
29 The experience with the game will contribute to my professional performance in practice.

The response format for each of these items is a 5-point Likert scale with response alternatives
ranging from strongly disagree (-2) to strongly agree (2).

With respect to the perceived impact on learning, tailored questions have to be added on the
knowledge level before and after the game concerning the specific content to be learned by the
game as illustrated in Table 2.

Table 2: Questions on perceived knowledge level
Rate your degree of knowledge before and after the game on a scale from 1,0 — low to 5,0 — high.

Remember whatitis ... Understand how it works ... Apply ...

Before After Before After Before After

Content to be
learned 1
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The MEEGA model has been evaluated for its applicability and usefulness as well as the
evaluation of the questionnaire items in terms of reliability and validity through a large-scale
series of 43 case studies in different contexts on 20 different Software Engineering games (Petri
et al., 2017b). Findings show that the model is acceptable in terms of its applicability, usefulness,
and reliability (Cronbach’s alpha =.915), offering an easy alternative to evaluate Software
Engineering games in a non-intrusive way. In terms of construct validity, there exists evidence of
convergent validity through an acceptable degree of correlation of almost all item pairs within
each dimension. Yet, there was also identified a need for the regrouping of items based on the
results of a factor analysis, mainly concerning items related to motivation and user experience.

Thus, aiming at the improvement of the original model’s validity and in order to provide more
comprehensive support to guide instructors and/or researchers on how to conduct game
evaluations, in order to obtain reliable and valid results, the model has evolved in 2019 into the
MEEGA+ method (Petri et al., 2018; Petri et al., 2019; Petri, 2018; Petri et al., 2017a), which
aims to evaluate the quality of serious games, improving the initial version of the MEEGA model
and also by widening the application domain beyond Software Engineering to any game used for
teaching computing in higher education. The MEEGA+ method (Figure 1) is composed of the
quality model, defining quality factors to be evaluated through a standardized measurement
instrument and a game quality scale, besides defining a process to evaluate the quality of games
used for computing education using the MEEGA+ model.

MEEGA+ Method
MEEGA+ Model MEEGA+ Process

» Objective » Scoping

* Quality factors * Planning

» Research design * Execution

* Questionnaires * Analysis

* Analysis spreadsheets * Presentation

* Game quality scale

Figure 1: The MEEGA+ method

The MEEGA+ model is decomposed into two quality factors: usability and player experience
(Table 3). Usability is defined as the degree to which a serious game can be used by students to
achieve specific goals with effectiveness and efficiency in the context of computing education,
considering the dimensions of aesthetics, learnability, operability, and accessibility. Player
experience is defined as a deep involvement of the student in the gaming task, considering the
dimensions of focused attention, fun, challenge, social interaction, confidence, relevance,
satisfaction, and perceived learning.

Data collection is operationalized through a standardized questionnaire (Table 3), which has
been designed based on the quality factors/dimensions, customizing and unifying existing
standardized questionnaires in the literature. The response format is a 5-point Likert scale with
response alternatives ranging from strongly disagree to strongly agree.
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Table 3: MEEGA+ model

Quality No.
factor Dimension | Item | Description
Aesthetics 1 The game design is attractive (board, cards, interface, graphics, etc.).
2 The text font and colors are well blended and consistent.
3 I needed to learn a few things before I could play the game.
Learnability 4 Learning to play this game was easy for me.
Usability 5 I think that most people would learn to play this game very quickly.
el 6 I think that the game is easy to play.
7 The game rules are clear and easy to understand.
Accessibility 8 The fonts (size and style) used in the game are easy to read.
9 The colors used in the game are meaningful.
The contents and structure helped me to become confident that I would learn with this
Confidence
10 game.
11 This game is appropriately challenging for me.
The game provides new challenges (offers new obstacles, situations or variations) at
Challenge .
12 an appropriate pace.
13 The game does not become monotonous as it progresses (repetitive or boring tasks).
14 Completing the game tasks gave me a satisfying feeling of accomplishment.
Satisfaction 15 It is due to my personal effort that I managed to advance in the game.
16 I feel satisfied with the things that I learned from the game.
17 I would recommend this game to my colleagues.
18 I was able to interact with other players during the game.
Social
Interaction 19 The game promotes cooperation and/or competition among the players.
Player 20 I felt good interacting with other players during the game.
experience 21 I had fun with the game.
Fun Something happened during the game (game elements, competition, etc.) which made
22 me smile.
There was something interesting at the beginning of the game that captured my
23 attention.
Focused
Attention 24 I was so involved in my gaming task that I lost track of time.
25 I forgot about my immediate surroundings while playing this game.
26 The game contents are relevant to my interests.
27 It is clear to me how the contents of the game are related to the course.
Relevance . . . .
28 This game is an adequate teaching method for this course.
I prefer learning with this game to learning through other ways (e.g. other teaching
29 methods).
Perceived 30 The game contributed to my learning in this course.
e 31 The game allowed for efficient learning compared with other activities in the course

Data collected using the MEEGA+ measurement instrument are analyzed in terms of
frequency distribution (through frequency graphs) and central tendency (median) for each quality
factor and their dimensions. The MEEGA+ model provides a spreadsheet for analysis of the data
collected, assisting in the organization of the data and automatic generation of graphs for the
visualization of the evaluation results.

Findings of a statistical analysis of the MEEGA+ model, analyzing 62 case studies on 24
different games (7 digital games and 17 non-digital games) for teaching computing indicate an
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excellent internal consistency of the MEEGA+ measurement instrument (Cronbach’s alpha
0=.927) (Petri et al., 2018). Results of an exploratory factor analysis and item correlation, confirm
the structure of the MEEGA+ model, indicating that the quality of games for computing education
is evaluated in terms of usability and player experience.

Adopting Item Response Theory (Carlson & Davier, 2017), which allows to express the
relationship between observable variables (questionnaire items) and latent traits (game quality)
through mathematical models, a game quality scale has been proposed that aims to classify the
evaluated game on a quality level. Based on the results of the analysis, three levels of quality are
defined to classify the evaluated game: low, good, and excellent quality.

In order to guide the application of the model, the MEEGA+ method also defines a systematic
evaluation process. The MEEGA+ process is organized into five phases: scoping, planning,
execution, analysis, and presentation, as presented in Figure 2, and defines activities and work
products.

o
£
_g- 1.1. Select the 1.2. Define the
- object of study evaluation goal
o
Needs Ethics
Committee
= approval?
A in
£ 2.1. Specify the 22. Define the 2.3, Prepare the O\ az ro?:l‘:'om
£ evaluation evaluation data collection & ) Huzmpan Necearch
= context schedule instrument N Yes : :
i Ethics Committe
o~ NoJ
"
¢ P
;E Needs participants’
e 5 consent? -
< = 3.1, Prepare the 3.2. Obtain 3.5. Check the
8 § execution of the 3 participants’ 3;‘;:“?:: 34. ng::‘ fhe validity of the
E = evaluation \/ Yes consent 9 data collected
o \[NO T ~’ J
g r . \
= 4.1, Prepare 4.2, Check the 4.3. Classify the :
< =
H collected data descriptive quality level of 4’:5??;&”’ = ?;:Z';’:: the
- for analysis statistics the game
\ J
§ ,_4*
1]
<
[ 5.1.Report the
g evaluation
&
w e/

Figure 2: The MEEGA+ process

The material of the MEEGA+ method is available in English, Brazilian Portuguese, and
Spanish at: http://www.ggs.ufsc.br/quality-evaluation/meega-plus/ under the Creative Commons
License, including the questionnaire, analysis spreadsheet, R files, and usage instructions.

Observing the need to evaluate also the quality of games used for teaching computing in
middle and high school as part of an increasing tendency to popularize computing, the
measurement instrument of MEEGA+ has been adapted to this specific target audience through a
participatory design approach as shown in Table 4 (Gresse von Wangenheim et al., 2020). The
MEEGA+Kids questionnaire is available online in English and Brazilian Portuguese:
http://www.ggs.ufsc.br/quality-evaluation/meega-plus/ under the Creative Commons License.

The response format is also a 5-point Likert scale with response alternatives ranging from
strongly disagree to strongly agree. As part of a self-assessment of the perception of the learning
effect of the game a descriptive question “What did you learn by playing the game?”” was added.
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Yet, differently to the MEEGA+ instrument in which the achievement of the learning goals is
measured through a self-assessment by the students, this measurement is done as part of the
MEEGA+KIDS questionnaire, through a set of multiple-choice questions assessing the
achievement of the learning goals. These questions have to be carefully defined in accordance
with the specific learning goals and the competence level to be achieved concerning the specific
knowledge area to be learned.

Results from an analysis of data collected from six case studies, evaluating an educational
game with responses from 90 middle school students, indicate satisfactory reliability and validity
of the questionnaire (Gresse von Wangenheim et al., 2020). Concerning reliability, Cronbach's
alpha 0=.882 indicates a good internal consistency. Regarding construct validity, analyzing the
Spearman correlation coefficient between the items, evidence of discriminant validity was
obtained, showing that items of different quality factors do not correlate. Similarly, results show
that most of the item pairs present a moderate or large correlation coefficient, providing a first
indication of convergent validity.

Table 4: MEEGA+KIDS decomposition and questionnaire items

Quality
factor | Dimension | Description

The game design is attractive (game board, cards, etc.).

Aesthetics
The font and colors of the game match

Learnability | | carning to play this game was casy for me.

Usability I think that the game is easy to play.

Operability
The game rules are clear and easy to understand.

The size and style of fonts used in the game are easy to read.

Accessibility
The colors used in the game are meaningful.

Confidence | The organization of the content helped me to become confident that I would learn with this game.

This game is appropriately challenging for me.

The game provides new challenges (offers new obstacles, situations or variations) at an

Challenge .
appropriate pace.

The game does not become monotonous as it progresses (repetitive or boring tasks).

Completing the game tasks gave me a satisfying feeling of accomplishment.

It is due to my personal effort that I managed to advance in the game.

Satisfaction
I feel satisfied with the things that I learned from the game.

I would recommend this game to my colleagues.

I was able to interact with other players during the game.

Social
Player | [nteraction The game promotes cooperation and/or competition among the players.

experience I felt good interacting with other players during the game.

Fun I had fun with the game.

Something happened during the game that made me smile.
Focused There was something interesting at the beginning of the game that captured my attention.
i I was so involved in my gaming task that I lost track of time.

The game’s content is of my interest

It is clear to me how the contents of the game are related to the course.
Relevance

I learned content of the course with this game

I prefer learning with this game to learning through other ways (e.g. other teaching methods).
Perceived
Learning Descriptive question - What did you learn playing the game?
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3 Definition and execution of the systematic mapping

In order to elicit how the MEEGA/MEEGA+ model is used for the evaluation of games, we
performed a systematic mapping following the procedure defined by Petersen et al. (2008).

3.1 Definition of the review protocol
The main research question is “How is the MEEGA/MEEGA+ model used to evaluate games™?
This research question is refined into the following analysis questions:

AQI1. Which studies have used the MEEGA/MEEGA+ model for the evaluation of games?
And what are the characteristics of games evaluated in terms of knowledge domain, type of game,
and educational stage?

AQ?2. Has the MEEGA/MEEGA+ model been adapted in these studies?

AQ3. Has the reliability/validity of the MEEGA/MEEGA+ model been evaluated in these
studies?

Inclusion and exclusion criteria. We included only peer-reviewed articles in English,
Portuguese, and Spanish published since 2010, when the model was initially created. Academic
works such as dissertations etc. have not been included. We included any study applying the
MEEGA model or one of its evolutions (MEEGA+, MEEGA-+Kids) for the evaluation of games,
either educational or not. Articles reporting evaluations of instructional strategies other than
games have been excluded. We included studies conducted on any educational stage (K-12, higher
education, undergraduate), extracurricular, teacher or professional training, etc. On the other hand,
articles that do not apply the model for the evaluation of a game were excluded. Articles presenting
other evaluation models and or tools or development checklists were not considered.

Quality criteria. Only articles that present substantial information in order to allow the
extraction of relevant information regarding the analysis questions were considered. Other
artifacts, not presenting substantial information, such as summaries or one-page abstracts, blogs,
and videos were excluded.

Data source. The search was conducted in major digital repositories, including ACM
Digital Library, IEEE Xplore, Scopus, SpringerLink, ScienceDirect, ERIC, Web of Science, and
Wiley as well as the SBC Openlib (Digital Library of the Brazilian Computing Society) with
access through the Capes Portal. In addition, Google Scholar searches were conducted to
complement the search, in order to minimize the risk of omission (Piasecki et al., 2018).

Definition of search terms. According to the research question, the search string was
defined by identifying the core concepts, as shown in Table 5. With respect to the model, the
names of each of the versions were included.

Table 5: Search terms and translations

Core Concept Keywords in English Portuguese translation Spanish translation
MEEGA model MEEGA, MEEGA+, MEEGA, MEEGA+, MEEGA, MEEGA+,

MEEGA+Kids MEEGA+Kids MEEGA+Kids
Game Game Jogo Juego

Using these keywords, a generic search string has been defined in each language and the
search strings have been adapted in conformance with the specific syntax of each of the
repositories limited to the period 2010 - 2024.
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3.2 Search Execution

The search was conducted from February to March 2024 by the authors. Initial searches resulted
in a total of 1.348 results (Table 6). At the first stage, we selected potentially relevant articles
based on the title, abstract, and keywords returned as the result of the searches in each repository
in accordance with the inclusion and exclusion criteria. In the second step, we analyzed the
complete articles of potentially relevant ones in accordance with the established
inclusion/exclusion and quality criteria.

Table 6: Overview on the selection of relevant articles

Repository Search idiom No. of search results No. of potentially relevant articles No. of relevant articles
ACM Digital Library ENG 30 19 11
POR 9 4 4
ESP 0 0 0
ERIC ENG 1 1 1
POR 0 0 0
ESP 0 0 0
IEEE Xplore ENG 5 5 5
POR 0 0 0
ESP 0 0 0
SBC Openlib ENG 2 2 2
POR 0 0 0
ESP 0 0 0
Science Direct ENG 9 7 5
POR 0 0 0
ESP 0 0 0
SCOPUS ENG 121 91 56
POR 16 13 13
ESP 3 1 1
SpringerLink ENG 57 14 7
POR 6 1 0
ESP 0 0 0
Web of science ENG 26 21 17
POR 0 0 0
ESP 0 0 0
Wiley ENG 11 0 0
POR 0 0 0
ESP 0 0 0
Google Scholar ENG 618 167 92
POR 384 98 86
ESP 50 27 19
Total (without duplicates) 166
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Articles reporting evaluations of instructional strategies, other than games, such as
simulations using MEEGA have been excluded from this mapping (e.g., (Omidvarkarjan et al.,
2023)). We also excluded any articles presenting other evaluation models and or tools (such as
(Omari et al., 2020)) or development checklists (e.g., (Frazdo et al., 2021). Articles that were not
fully accessible via Portal Capes were not considered. We also excluded academic works, such as
dissertations or PhD theses. As a result, we encountered 166 articles, presenting 170 studies on 178
different games.

4 Data analysis

To answer the research question, we present the findings with respect to each of the analysis
questions based on the relevant information extracted from the articles. Extraction was performed,
revised, and discussed with the co-authors until a consensus was reached. As not necessarily all
information is presented explicitly in the articles, certain characteristics were inferred based on
the information available in the articles.

The large majority of the studies using MEEGA/MEEGA+ have been conducted in Brazil,
the origin of the model (Figure 3). But we can also observe several applications in Europe and
Asia as well as to a smaller extent in North America.

Germany
1
France -
1 Greece
13

>
Spain - ¥
14 - 3 -
e Japan
1
atar
!,\: Philippines
/ 1

India ‘
5
Malaysia
3

1

Colombia
2

Figure 3: Distribution of studies per country

We can also observe a constant increase in the number of applications since 2015, only
with an exceptional reduction in 2021, most probably due to the pandemic (Figure 4).
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20

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Figure 4: Distribution of publications per year

4.1 Which studies have used the MEEGA/MEEGA+ model for the evaluation of games?

The initial MEEGA model was developed for the evaluation of games teaching Software
Engineering and was later extended for the teaching of any computing concepts as the MEEGA+
method. Most evaluations have been reported on games teaching various computing concepts,
with a majority related to Software Engineering but also covering other areas such as
computational thinking, algorithms & programming, data structures, and cryptography, among
others. But, surprisingly the model has been adopted very broadly for the evaluation of games of
the diverse knowledge areas, including traditional scholarly knowledge areas such as
mathematics, chemistry, physics, history and literature, and linguistics (Figure 5). Yet, a
considerable amount of evaluations have also been conducted on games from other knowledge
areas such as healthcare, i.e., COVID-19, Tuberculosis, and Diabetes, as well as engineering,
business and finances, environmental science to even military content. And, considering that many
of these evaluations have been conducted using the MEEGA+ method as is, it seems that it can be
applied to even a much broader application scope of games than the one it has been originally
proposed for.
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Figure 5: Frequency of studies per knowledge domain

As originally intended the model has basically applied only for the evaluation of serious
games in educational contexts. The only exception is a study presented by Reis et al. (2020), who as
part of an exploratory pre-study analyzed four mobile games for entertainment before developing
their game to identify strengths and weaknesses of mobile games.
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Game genres for which evaluations are reported range from quiz games (such as Kahoot),
role-playing or strategy games, escape rooms, simulation as well as puzzle or battle games. The
majority of the evaluations are reported with respect to single-player games, including 2D and 3D
games as well as ones using augmented reality. These digital games include games to be played
on the computer as well as mobile games, yet no study regarding console games was encountered.
On the other hand, we also observed several applications of non-digital games (26%), including
board games, card games or paper & pencil games. Hybrid games, such as Screener (Noél et al.,
2024) a board game supplemented with online resources, or the GreaTest game (Silva et al.,
2020a), a card game with a mobile companion have also been evaluated using MEEGA+.

In terms of the target audience, little more than half of the studies (53.8%) target the
evaluation of serious games with undergraduate students, while also a considerable number of
evaluations have been reported with K-12 students. Some of the games to be applied in
extracurricular contexts have also been evaluated with the specific audience targeted by the
games, such as, e.g., young people with autism disorder or military personnel (Figure 6).
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Figure 6: Distribution of studies per target audience

4.2 Has the MEEGA/MEEGA+ model been adapted in these studies?

Most studies adopted the revised version of MEEGA+ (71%), with mostly only older studies
adopting the original MEEGA method (23%). Some studies involving students at K-12 also used
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the MEEGA+Kids questionnaire (5%), tailored specifically for this target audience. One study
(Calderon et al., 2023) used the MEEGA+ and MEEGA+Kids at the same time.

Most studies adopted the MEEGA/MEEGA+ model as-is. However, 15 studies adapted
the model, generally by modifying the questionnaire items. Only Moosa et al. (2020) modified
the response scale from a 5-point Likert scale to a 3-point Likert scale in order to facilitate its
understanding by children aged 8-11 years and Zarif-Yeganeh et al. (2024) also adopted a 3-point
Likert scale without further justification.

Adaptations include a specific focus on just some dimensions of the MEEGA+ model
(Nasharuddin et al., 2019; Tulha et al., 2019; Mendes et al., 2018; Oliveira Jr. & Barbosa, 2023a;
Oliveira Jr. & Barbosa, 2023b; Silva et al., 2022), or the exclusion of questions with respect to
games that have been applied outside the context of an educational course (Azevedo et al., 2022).
Others excluded items related to digital games when applying the instrument for the evaluation of
non-digital games, such as Guedes & Moreira (2023). Lima et al. (2022) also indicated that
changes in the wording of the items have been made in order to fit the specific context.

Some added questions on the applicability of the game in the classroom (Rodrigues et al.,
2020; Tulha et al., 2021), the playability of the game (Borges et al., 2019), the specific influence
of the mobile game component of a hybrid game (Silva et al., 2020a) or to reinforce items on
intrinsic motivation and reduced cognitive load (Venigalla et al., 2022).

Others also completed the instrument with items regarding the complete instructional unit,
covering additional educational strategies besides the game (Gomes & Lelli, 2021). Garcia et al.
(2020) added questions to capture more details on the perception of learning (as well as additional
questionnaires to also collect feedback from the teachers). Several also added questions on
previous knowledge with respect to the concepts to be learned, e.g., on intercultural competence
(Paz et al., 2018), Brazilian dialect (Classe et al., 2022a; Classe et al., 2022b), learning levels
(Silva & Fernandes, 2020), global software development (Vizcaino et al., 2023), flood risk
(Pileggi et al., 2020), construction (Hassan et al., 2021), Covid-19 (Venigalla et al., 2022; Phutela
et al., 2022), children’s knowledge on abuse (Fava et al., 2022) or to analyze the perception of
anxiety using standardized questionnaires (Ken et al., 2023) or physical activity (Nasharuddin et
al., 2019).

Several studies combined the MEEGA+ model with the usage of the EGameFlow model
(Fu et al., 2009), such as (Pileggi et al., 2020; Brasil et al., 2023; Pires et al., 2020; McGill et al.,
2018). Similar to MEEGA+, this model is based on Sweetser’s & Wyeth’s framework (Sweetser
& Wyeth, 2005) providing a scale that assesses user enjoyment of e-learning games. The scale
includes the dimensions of immersion, social interaction, challenge, goal clarity, feedback,
concentration, control, and knowledge improvement. These dimensions are used to measure user
enjoyment focusing on e-learning games, while the MEEGA+ is adopted to evaluate both digital
and non-digital educational games.

Some also report the adoption of additional questionnaires to assess emotional responses.
For example, Macena et al. (2020) complemented the evaluation using the Self-Assessment
Manikin (SAM) (Bynion & Feldner, 2017), a non-verbal pictorial assessment technique that
directly measures the pleasure, arousal, and dominance associated with a person's affective
reaction to a wide variety of stimuli in various contexts. Others, such as (Nascimento et al., 2023;
Aratjo et al., 2023; Bastos et al., 2023; Honda et al., 2022) used Emoti-SAM (Hayashi et al.
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2016), an adaptation of the SAM developed specifically for assessing emotions in digital
environments.

Focusing on the evaluation of the usability of the games, some also adopted the SUS
(System Usability Scale) (Brooke, 1996), including (Pires et al., 2020; Honda et al., 2022; McGill
et al., 2018). Other studies, such as Pessoa et al. (2019) and McGill et al. (2018) also emphasize
the usability aspect adopted heuristics, including Panas Game Usability Heuristics (Watson et al.,
1988) or Nielsen’s Usability Heuristics (Nielsen, 1995). McGill et al. (2018) also used the
Technology Acceptance Model (TAM) (Davis, 1989), to evaluate the acceptance and use of the
game, whereas Rosa and Gloria (2020) and Rosa (2022) applied the NASA Task Load Index
(NASA-TLX) (Human Performance Research Group, 1986) that rates perceived workload in
order to assess a system.

Several studies also created their data collection instrument based on existing ones,
including MEEGA+ as a source, such as (Alf et al., 2023; Low, 2024; Rosa & Gloria,2020;
Katsaounidou et al., 2019), including the Game Experience Questionnaire (IJsselsteijn et al.,
2007). Filippas & Xinogalos (2023) added questions based on the acceptability, usability, and
didactic utility and the game environment. Some studies also analyzed data on players’ actions
and errors made during the gameplay (Junior et al., 2023).

Basically, all studies collected data through questionnaires. We only encountered one
study that complemented the data collection by interviews (Silva et al., 2020b). Few studies report
the usage of the game quality scale, including only (Venigalla et al., 2022), (Venigalla &
Chimalakonda, 2020), (Hassan et al., 2021), (Azevedo et al., 2022), (Oliveira et al., 2023),
(Sampaio & Pereira, 2022), (Petris & Silva, 2023).

4.3 Has the reliability/validity of the MEEGA/MEEGA+ model been evaluated in these
studies?

The large majority of the reported studies were conducted as a case study, as originally proposed
by the MEEGA/MEEGA+ model and process. Three studies were designed as experiments. Ken
et al. (2023) evaluated the game ReWIND for treating anxiety disorders, through a randomized
controlled trial with 40 participants, of whom half were randomly assigned to play ReWIND
while the others executed a non-game task. Besides measuring anxiety levels, both groups also
answered the MEEGA+ questionnaire after task completion, and the results were compared. Zarif-
Yeganeh et al. (2024) performed a study with three randomized groups (control, game, and
multimedia), using a pre-and post-test design with 155 students, and compared the perceived
player experience and usability across the groups. McGill et al. (2018) present the planning of an
evaluation of the game “If Memory Serves” to support teaching pointers in computing education
through an experiment using MEEGA+ together with a set of other measurement instruments.

Two studies were also conducted as quasi-experimental studies. Alf et al. (2023) used two
different types of simulation games, one on general management and another one on change
management. Yet, both groups played the game, with the experimental group participating in a
reflection assignment while the control group did not. Data collected with the MEEGA+
instrument was used to compare the students' learning as well as perceived player experience.
Angulo et al. (2022) used “JUSECA”, a serious game for understanding algorithms, with the
experimental group while the control group answered the same algorithms used in the game but
in an exercise guide. The performance of both groups (experimental and control) was measured
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through an ad-hoc performance evaluation, with three questions about writing algorithms, and
MEEGA-+ was applied to evaluate the game in terms of user experience and usability.

The majority of the studies were conducted with a small sample size of only 11-20
participants or less (Figure 7). Very few studies report larger sample sizes with more than 100
participants, including Georgiadou & Xinogalos (2023) who performed a study with 213
participants, and Gonzalez-Tablas et al. (2020) with 223 participants.
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Figure 7: Number of studies per sample size

We also observed that some studies were conducted with participants different from the
target population. For example, Georgiadou & Xinogalos (2023) evaluated a game for teaching
safe internet use and digital intelligence competencies to be applied in primary school with
prospective ICT teachers, similar to Oliveira Jr. & Barbosa (2023a), who evaluated a game
teaching probability in elementary school with elementary school teachers. Filippas & Xinogalos
(2023) evaluated the “Elementium” game for familiarizing junior high school students with basic
chemistry with adults aged 18-39 years. Skraparli et al. (2023) evaluated a game on programming
code targeting people aged 12 years old or above with undergraduate students. Macena et al.
(2020) evaluated the game “Operacdo Lovelace” for learning algorithms with participants aged
17-24 years while aiming at elementary students. Azevedo et al. (2022) evaluated the “Dengueside
Survival” game targeting also children only with university students and Sampaio & Pereira
(2022) evaluated a game aiming at autistic children only with computing professionals and a
teacher.

Reliability. Even when considering that the reliability of the MEEGA/MEEGA+ instrument has
been evaluated beforehand through a large-scale study, surprisingly few studies re-evaluated the
reliability of the instrument on their data collected (Table 7). These studies calculated Cronbach’s
alpha in order to analyze the reliability of the data collection instrument. Findings indicate good
to best reliability with the majority of the values > .80, with only one exception, which may be
due to the type of game or some other factor that may have caused this result.
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Table 7: Overview on reliability evaluations

Reference Game Knowledge area Sample size |Reliability findings

(Abreu et al., 2023) EgC-EndGame for Social sciences/ Law and 24 Cronbach alpha = .96
Corruption ethics

(Classe et al., 2022a; Classe et |Uai! Que isso so! Linguistics 64 Cronbach alpha=.93

al., 2022b)

(Freitas et al., 2018) Invade the System Computing 27 Cronbach alpha=.874

(Kritz et al., 2020) X6 Corona Health 21 Cronbach alpha = .85

(Macena et al., 2022) Hello Food Computing 15 Cronbach alpha = .95

(Mendes et al., 2018.) Hanoi tower Computing 36 Cronbach alpha = .826
Crossing Code Computing Cronbach alpha =.712
Boolamp Computing Cronbach alpha = .825
Invade the System Computing Cronbach alpha = .874
Code Dungeon Computing Cronbach alpha = .861
Caca Bugs Computing Cronbach alpha = .651

(Oliveira Jr. & Barbosa, Probabilidade em A¢do |Mathematics 17 Cronbach alpha = .802

2023a) (non-digital version)

(Oliveira Jr. & Barbosa, Probabilidade em A¢do |Mathematics 19 Cronbach alpha = .913

2023b) (digital version)

(Schoeftel, 2021) XP Enigma Computing 20 Cronbach alpha = .8831

(Zarif-Yeganeh et al., 2024)  |Pharm-PSY Health 50 Cronbach alpha = .84

Validity. Three studies also report the evaluation of the validity of the evaluation model (Table
8). Abreu et al. (2023) analyzed the convergent validity of the questionnaire conducting a
confirmatory factor analysis based on data collected from 24 participants, calculating average
variance extracted (AVE) and composed reliability (CR). Findings reveal that the majority of the
items present an average variance extracted (AVE) > .5, indicating the items to be valid.
Exceptions are items related to fun, challenge, and trust presenting lower values and, therefore,
may not be considered valid, also confirmed by analyzing the factor loadings. The composite
reliability (CR) also showed reliable values for most items (>.7), except again for items related to
fun, challenge, and trust.

Table 8: Overview on validity evaluations

Reference Game Sample size |Validity findings

(Abreu et al., 2023) EgC-EndGame for 24 Confirmatory factor analysis: AVE >.5 for most items
Corruption and CR>.7 for most items (exceptions are related to

(Abreu & ClaSSC, 2022) fun, challenge and tI'llSt).

(Oliveira Jr. & Barbosa, 2023a) |Probabilidade em Agao 17 KMO =0,606 and Bartlett Sphericity Test = 67,007
(Non-digital version) Exploratory factor analysis: Factor loadings of all

items >.675

(Oliveira Jr. & Barbosa, 2023b) |Probabilidade em Agao 19 KMO =0,699 and Bartlett Sphericity Test =136.761
(digital version) Exploratory factor analysis: Factor loadings of all

(Oliveira Jr. et al., 2022) items >.736
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Oliveira Jr. & Barbosa (2023a) also analyzed the validity of the measurement instrument
composed of 8 items through an exploratory factor analysis applying the MEEGA+ model for the
evaluation of a non-digital version of a game. The verification of the Kaiser-Meyer-Olkin (KMO)
= 0.606 and the Bartlett Sphericity Test = 67.007 (p < 0.001) regarding the analysis of the non-
digital version of the game based on a sample of 17 participants, confirmed the possibility to
conduct an exploratory factor analysis. Findings with factor loadings of all items > .675 show that
they are highly correlated with one of the three factors: aesthetic aspects, aspects related to
learning, and aspects related to operability and accessibility.

Oliveira Jr. & Barbosa (2022) also analyzed the validity of the measurement instrument
composed of 7 items through an exploratory factor analysis applying the MEEGA+ model for the
evaluation of a digital version of a game. The verification of the Kaiser-Meyer-Olkin (KMO) =
0.699 and the Bartlett Sphericity Test = 136.761 (p < 0.001) regarding the analysis of the non-
digital version of the game based on a sample of 19 participants, confirmed the possibility of
conducting an exploratory factor analysis with extraction by principal axes and Varimax rotation
with Kaiser normalization. Factor loadings of all items > .736 indicate that the items are highly
correlated with one of two factors: aesthetics/operability or learning.

5 Discussion

Findings show that the MEEGA/MEEGA+ model has been adopted for a large number of game
evaluations since its first publication in 2011. Various researchers justified the application of the
MEEGA/MEEGA+ model instead of other alternative models with a similar focus due to the ease
of'its application providing reliable and valid results even as part of a case study, without the need
for a more rigorous research design, which may not be feasible due to certain contextual
constraints or in the typical case of small sample size may not yield any significant results.

The wide variety of applications of the MEEGA/MEEGA+ model, not only in terms of
knowledge domain but also in terms of type of games and educational stages, provides an
indication of the broad applicability of the model initially designed for the evaluation of games
for teaching Software Engineering (MEEGA) and then extended to Computing (MEEGA+).

We also observed that the model has been applied for a large variety of types of games
including quiz games, puzzles, escape rooms, RPGs, simulations, etc. However, we encountered
difficulty in finding information on the game type in the articles, maybe due to the lack of a well-
accepted taxonomy of game types or a lack of a more uniform format of reporting and
characterizing the games. An improvement suggestion could therefore be to include a more
structured game characterization as part of the MEEGA+ model, which may facilitate a more
complete and consistent reporting on the games being evaluated. And, although the model has
been applied mostly for the evaluation of digital games, it has also been adopted with a
considerable number of non-digital ones, typically in this case excluding the questions that are
specific to digital games.

The results also indicate that the model can be used on diverse educational stages ranging
from elementary school to higher education as well as with target audiences outside an educational
context, such as community health agents, military experts, or citizens in general. A more recent
adoption of the MEEGA model with children, also demonstrated a well-accepted use of the
MEEGA+Kids version, specifically tailored for this target audience.

The model is mostly used as-is also indicating that the support that it provides for the
analysis of the quality of serious games by evaluating learning and learning experience is
considered adequate. Few studies simplified the model generally in terms of evaluation items,
e.g., when applying the model with children before the availability of the MEEGA+Kids version
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or when applying the game in a nonformal educational context with citizens, e.g., by excluding
items related to an educational context. Some also focused only on specific quality factors of the
model, such as usability.

On the other hand, several studies also used additional evaluation models, such as
EGameFlow or questionnaires on specific aspects such as usability or technology acceptance in
addition to the MEEGA/MEEGA+ model. These completions may point out an improvement
potential to complete the MEEGA/MEEGA+ model including such quality factors/items and/or
the development of different versions for different objectives of emphasis.

Only two studies modified the response scale from a 5-point Likert scale to a 3-point Likert
scale in order to facilitate its understanding by children. We also observed that in some cases the
visualization of results has been changed from the visualization of frequencies to percentages, yet
sometimes without a clear indication of the total number of data points, thus obscuring important
information. We also observed that some studies report measures for the Likert scale of the model,
such as averages/means, which are generally considered inappropriate for this kind of scale, for
which the median should be used as the measure of central tendency (Jamieson, 2004).

Very few studies have analyzed the reliability of the data collection instrument with their
data, yet their findings also indicate good to best reliability (Cronbach alpha > .80) with only one
exception demonstrating a lower reliability. This confirms the results of the large-scale studies on
the MEEGA instrument (Petri et al., 2017b) indicating a Cronbach alpha = .915 based on data
from the evaluation of software engineering games and the MEEGA+ instrument (Petri et al.,
2018) with a Cronbach alpha =.928 and the initial analysis of the MEEGA+Kids instrument
(Cronbach alpha = .882) (Gresse von Wangenheim et al., 2020) based on data from the evaluation
of computing games. By analyzing the reliability of the instrument for the evaluation of games in
different knowledge areas, including social sciences, linguistics, health, and mathematics, these
findings provide a first indication that the model may also be considered reliable in a more general
context.

Three studies have also examined the validity of the evaluation model. However,
considering the very small sample sizes in these studies ranging from only 17 to 24 participants,
leaves the obtained results questionable, as, e.g., Hair et al. (2009) indicate that it is difficult to
perform a factor analysis with a sample smaller than 50 observations, suggesting that, preferably,
the size should be greater than or equal to 100.

Threats to validity. In order to mitigate the impact of factors that may affect the validity of our
mapping, we adopted several strategies. A common bias is that positive results tend to be published
more than negative ones, yet this should be a minor factor since we focus on the application of the
MEEGA/MEEGA+ model and not the quality of the games being evaluated. Another risk is the
omission of relevant articles. In this regard, the search string was carefully constructed to include all
potentially relevant articles by including all variations of the model name and being translated into
different idioms. Furthermore, searches were conducted in several major digital repositories, not
limited to a specific knowledge area, such as computing. In addition, knowledge area, such as
computing. In addition, Google Scholar searches were conducted to complement the search, in
order to further minimize the risk of omission (Piasecki et al., 2018). Threats to the selection of
relevant applications of the model and data extraction were mitigated by defining and documenting
a strict protocol, with the careful establishment of inclusion/exclusion and quality criteria and
applying these criteria carefully during the selection until consensus among the authors was
obtained. Data extraction was performed by one author, inferred when not explicitly stated in the
article, and carefully reviewed by the co-authors.
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6 Conclusion

The findings of this systematic mapping show that the MEEGA/MEEGA+ model is a widely
adopted alternative for evaluating educational games for teaching not only software engineering
or computing but a large variety of knowledge areas, including mathematics, chemistry, physics,
history and literature, and linguistics as well as healthcare, engineering, business and finances,
environmental science among others. So far, the model has primarily been used as-is, suggesting
that it provides adequate support for the analysis of the quality of serious games by evaluating
learning and learning experience. Furthermore, its ease of use as part of a case study while still
yielding reliable and valid results has been cited as one of the major reasons for its preference to
other alternative evaluation models. This shows that especially the improved version of MEEGA+
is a well-accepted model for the evaluation of serious games in order to assist game creators and
instructors to improve such games as well as to support decisions on their application within
instructional units.

Acknowledgements

This work was supported by CNPq (Conselho Nacional de Desenvolvimento Cientifico e
Tecnologico), a Brazilian government entity focused on scientific and technological development.

References

Abreu, V. S. d. & Classe, T. M. (2023). EndGame for Corruption - A DPE- Based Framework to
Support the Design of Serious Games for Fight Against Corruption. Journal on Interactive

Systems, 14(1). https://doi.org/10.5753/jis.2023.3165. [GS Search]

Abreu, V. S.D. & Classe, T. M. d. (2022). Jogos para Reflexao sobre Corrup¢do: Uma Abordagem
Baseada no Framework Design, Play and Experience. Proc. of the Simpdsio Brasileiro de
Jogos e Entretenimento Digital, Natal, Brazil.

https://doi.org/10.5753/sbgames estendido.2022.225685. [GS Search]
Abt, C. C. (2002). Serious games. Lanhan, MD: University Press of America. [GS Search]

Alf, T., de Wijse, M., & Trautwein, F. (2023). The Role of Reflection in Learning with Simulation
Games — A Multi-Method Quasi Experimental Research. Simulation & Gaming, 54(6).

https://doi.org/10.1177/104687812311948. [GS Search]

All, A., Castellar, E. P. N., & Looy, J. V. (2016). Assessing the effectiveness of digital game-
based learning: Best practices. Computers & Education, 92-93, 90-103.

https://doi.org/10.1016/j.compedu.2015.10.007. [GS Search]

Angulo, J. A. P., & Rosales, J. A. C. (2022). JUSECA: Un juego serio para la comprension de
algoritmos. Innoeduca: international journal of technology and educational innovation, 8(1).

https://doi.org/10.24310/innoeduca.2022.v8i1.8465. [GS Search]

Aratjo, L., Macena, J., Melo, R., Pessoa, M., & Pires, F. (2023). Variant Scape: um jogo para
exercitar conceitos de introducdo a l6gica de programacdo. Proc. of the XXXIV Simpdsio
Brasileiro de Informatica na Educacao, Passo Fundo, Brazil.

https://doi.org/10.5753/sbie.2023.235114. [GS Search]
Azevedo, G. S. d., Lima, L. S., Barbosa, 1., C., & Sarinho, V. T. (2022). Dengueside Survival:
962



https://doi.org/10.5753/jis.2023.3165
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=EndGame+for+Corruption+-+A+DPE-+Based+Framework+to+Support+the+Design+of+Serious+Games+for+Fight+Against+Corruption&btnG=
https://doi.org/10.5753/sbgames_estendido.2022.225685
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Jogos+para+Reflex%C3%A3o+sobre+Corrup%C3%A7%C3%A3o%3A+Uma+Abordagem+Baseada+no+Framework+Design%2C+Play+and+Experience&btnG=
https://scholar.google.com.br/scholar?q=Serious+games.+Lanhan,+MD:+University+Press+of+America&hl=pt-BR&as_sdt=0,5
https://doi.org/10.1177/10468781231194896
https://books.google.com.br/books?hl=pt-BR&lr=&id=axUs9HA-hF8C&oi=fnd&pg=PR13&dq=Serious+games+abt&ots=d0U-edxexM&sig=EJI07d8Xq1aDuCTvfRy1856amls#v=onepage&q=Serious%20games%20abt&f=false
https://doi.org/10.1016/j.compedu.2015.10.007
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Assessing+the+effectiveness+of+digital+game-+based+learning%3A+Best+practices&btnG=
https://doi.org/10.24310/innoeduca.2022.v8i1.8465
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=JUSECA%3A+Un+juego+serio+para+la+comprensi%C3%B3n+de+algoritmos.+Innoeduca%3A+international+journal+of+technology+and+educational+innovation&btnG=
https://doi.org/10.5753/sbie.2023.235114
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Variant+Scape%3A+um+jogo+para+exercitar+conceitos+de+introdu%C3%A7%C3%A3o+%C3%A0+l%C3%B3gica+de+programa%C3%A7%C3%A3o&btnG=

von Wangenheim et al. RBIE v.33 -2025

Providing a serious board game to fight against the Aedes aegypti mosquito. Journal on
Interactive Systems, 13(1). https://doi.org/10.5753/jis.2022.1881. [GS Search]

Bastos, M., Macena, J., Bernardo, J., Meclo, R., Pessoa, M., & Pires, F. (2023). Yeré ¢ a Ilha
Precisa: Um jogo RPG para a aprendizagem de literatura. Proc. of the Simposio Brasileiro de
Informatica na Educagao, Passo Fundo, Brazil, 2023.
https://doi.org/10.5753/sbie.2023.235289. [GS Search]

Battistella, P., & Gresse von Wangenheim, C. Games for Teaching Computing in Higher
Education — A Systematic Review. (2016). IEEE Technology and Engineering Education
(ITEE) Journal, 9(1), 8-30. [GS Search]

Bloom, B.S. (1956). Taxonomy of Educational Objectives: The Classification of Educational
Goals: Handbook I, Cognitive Domain, New York: Longmans. [GS Search]

Borges, B., Silva, R. A. S., Paiva, J. O. V., Aragdo, B. S., Santos, I. S., & Andrade, R. M. C.
(2019). Design e avaliagdo de um aplicativo mével complementar para um jogo de cartas
educacional. Proc. of the Workshop sobre Interacdo e Pesquisa de Usudrios no
Desenvolvimento de Jogos, Vitoria, Brazil. https://doi.org/10.5753/wiplay.2019.7836. [GS
Search]

Brasil et al. (2023) Modelo de desenvolvimento de Serious Game tipo Quiz baseado na avaliagao
da usabilidade. Revista Contribuciones a las Ciencias Sociales, 16(6).

https://doi.org/10.55905/revconv.16n.6-064. [GS Search]

Brooke, J. (1996). "SUS: a "quick and dirty" usability scale". In P. W. Jordan; B. Thomas; B. A.
Weerdmeester; A. L. McClelland (eds.). Usability Evaluation in Industry. London: Taylor
and Francis. [GS Search]

Bynion, T.-M., & Feldner, M. T. (2017). Self-assessment manikin. Encyclopedia of personality
and individual differences, Springer. [GS Search]

Calderodn et al. (2023). Juego serio para la evaluacion de competencias digitales en educacion
secundaria. Prof. of the Jornadas sobre la Ensefianza Universitaria de la Informatica,
Granada, Spain. [GS Search]

Carlson, J. E., & Davier, M. (2017). Item Response Theory. In Advancing Human Assessment,
eds. Bennet & van Davier, Springer. https://doi.org/10.1007/978-3-319-58689-2 5. [GS
Search]

Classe, T. M. d., Castro, R. M. d., & Inocéncio, J. A. (2022a). “Uai! Que isso s6!”: Conhecendo
o “mineirés” Através de um Jogo Digital. Proc. of the Simpdsio Brasileiro de Jogos e
Entretenimento Digital, Natal, Brazil.

https://doi.org/10.5753/sbgames estendido.2022.224405. [GS Search]

Classe, T. M. d., Castro, R. M. d., & Inocéncio, J. A. (2022b). Aprendendo as Origens do
“Mineirés” Através de um Jogo Digital Educacional. Revista Novas Tecnologias na
Educagdo, 20(2). https://doi.org/10.22456/1679-1916.129160. [GS Search]

Connolly, T. M., Boyle, E. A., MacArthur, E., Hainey, T., & Boyle, J. M.: A systematic literature
review of empirical evidence on computer games and serious games, Computers &
Education, 59(2), 661-686, 2012. https://doi.org/10.1016/j.compedu.2012.03.004. [GS
Search]

Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of
information technology, MIS Quarterly, 13(3). https://doi.org/10.2307/249008. [GS Search]

963


https://doi.org/10.5753/jis.2022.1881
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Dengueside+Survival%3A+Providing+a+serious+board+game+to+fight+against+the+Aedes+aegypti+mosquito&btnG=
https://doi.org/10.5753/sbie.2023.235289
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Yer%C3%AA+e+a+Ilha+Precisa%3A+Um+jogo+RPG+para+a+aprendizagem+de+literatura&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Games+for+Teaching+Computing+in+Higher+Education+%E2%80%93+A+Systematic+Review&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Taxonomy+of+Educational+Objectives%3A+The+Classification+of+Educational+Goals%3A+Handbook+I%2C+Cognitive+Domain&btnG=
https://doi.org/10.5753/wiplay.2019.7836
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Design+e+avalia%C3%A7%C3%A3o+de+um+aplicativo+m%C3%B3vel+complementar+para+um+jogo+de+cartas+educacional&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Design+e+avalia%C3%A7%C3%A3o+de+um+aplicativo+m%C3%B3vel+complementar+para+um+jogo+de+cartas+educacional&btnG=
https://doi.org/10.55905/revconv.16n.6-064
https://doi.org/10.55905/revconv.16n.6-064
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=SUS%3A+a+%22quick+and+dirty%22+usability+scale&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Self-assessment+manikin.+Encyclopedia+of+personality+and+individual+differences&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Juego+serio+para+la+evaluaci%C3%B3n+de+competencias+digitales+en+educaci%C3%B3n+secundaria&btnG=
https://psycnet.apa.org/doi/10.1007/978-3-319-58689-2_5
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Item+Response+Theory.+In+Advancing+Human+Assessment&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Item+Response+Theory.+In+Advancing+Human+Assessment&btnG=
https://doi.org/10.5753/sbgames_estendido.2022.224405
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Uai%21+Que+isso+s%C3%B4%21%E2%80%9D%3A+Conhecendo+o+%E2%80%9Cmineir%C3%AAs%E2%80%9D+Atrav%C3%A9s+de+um+Jogo+Digita&btnG=
https://doi.org/10.22456/1679-1916.129160
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Aprendendo+as+Origens+do+%E2%80%9CMineir%C3%AAs%E2%80%9D+Atrav%C3%A9s+de+um+Jogo+Digital+Educacional&btnG=
https://doi.org/10.1016/j.compedu.2012.03.004
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=A+systematic+literature+review+of+empirical+evidence+on+computer+games+and+serious+games&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=A+systematic+literature+review+of+empirical+evidence+on+computer+games+and+serious+games&btnG=
https://doi.org/10.2307/249008
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Perceived+usefulness%2C+perceived+ease+of+use%2C+and+user+acceptance+of+information+technology&btnG=

von Wangenheim et al. RBIE v.33 -2025

Djaouti, D., Alvarez, J., Jessel, J. P., & Rampnoux, O. Origins of Serious Games. In Ma, M.,
Oikonomou, A., Jain, L. (Eds). Serious Games and Edutainment Applications. London:

Springer, 2011. http://dx.doi.org/10.1007/978-1-4471-2161-9 3. [GS Search]

Diaz, 1., Gonzalez, E. J., Gonzéalez-Miguel, M., & Rodriguez, M. (2024). Application of serious
games in chemical engineering courses. Education for Chemical Engineers, 46(1).
https://doi.org/10.1016/j.ece.2023.10.002. [GS Search]

Falchikov, N., & Boud, D. (1989). Student Self-Assessment in Higher Education: A Meta-
Analysis. Review of Educational Research, 59(4).
https://doi.org/10.3102/003465430590043. [GS Search]

Fava, A. M., Berkenbrock, C. D. M., Vahldick, A., & Fuck, A. F. (2022). Desenvolvimento e
Avaliagdo de um Jogo para Prevencdo da Violéncia Sexual Infantil. Revista Novas
Tecnologias na Educagao, 20(2). https://doi.org/10.22456/1679-1916.129162. [GS Search]

Filippas, A., & Xinogalos, S. (2023). Elementium: design and pilot evaluation of a serious game
for familiarizing players with basic chemistry. Education and Information Technologies, 28.
https://doi.org/10.1007/s10639-023-11791-9. [GS Search]

Frazdo, K., Pessoa, A., Paiva, A., Viana, D., & Rivero, L. (2021). TIMEG: Development and
Evaluation of an Inspection Checklist Tool for Mobile Educational Games. Proc. of the
XXXV  Brazilian Symposium on Software Engineering, Joinville, Brazil.
https://doi.org/10.1145/3474624.3476013. [GS Search]

Freitas, P. V. A. d., Mendes, P. R. C., Santos, S., H. N., Souza, W. M. D., & Neto, C. d. S. S.
(2018). Proposta e Avaliagdo de um Jogo Digital para o Auxilio no Ensino de Tipos de Dados.
Proc. of the VII Jornada de Informatica do Maranhao, Sao Luis, Brazil. [GS Search]

Fu, F.-L., Su, R.-C., & Yu, S.-C. (2009). EGameFlow: A Scale to Measure Learners’ Enjoyment
of e-Learning Games. Computers & Education, 52(1).

https://doi.org/10.1016/j.compedu.2008.07.004. [GS Search]

Gamez, E. H. (2009). On the Core Elements of the Experience of Playing Video Games.
Dissertation, UCL Interaction Centre, Department of Computer Science, University College
London, UK. [GS Search]

Garcia, 1., Pacheco, C., Ledn, A., & Carlvo-Manzano, J. (2020). A serious game for teaching the
fundamentals of ISO/IEC/IEEE 29148 systems and software engineering — Lifecycle
processes — Requirements engineering at undergraduate level. Computer Standards &

Interfaces, 67. https://doi.org/10.1016/j.csi.2019.103377. [GS Search]

Georgiadou, A., & Xinogalos, S. (2023). Prospective ICT Teachers’ Perceptions on the Didactic
Utility and Player Experience of a Serious Game for Safe Internet Use and Digital Intelligence

Competencies. Computers, 12(10). https://doi.org/10.3390/computers12100193. [GS
Search]

Gibson, B., & Bell, T. (2013). Evaluation of games for teaching computer science. In Proc. of the
8th Workshop in Primary and Secondary Computing Education, New York, NY, USA.
https://doi.org/10.1145/2532748.253275. [GS Search]

Gomes, R. F. Lelli, V. (2021). GAMUT: GAMe-based learning approach for teaching Unit
Testing. In Proc of the XX Brazilian Symposium on software Quality, Brazil.

https://doi.org/10.1145/3493244.3493263. [GS Search]
Gomes, N. K. S., Bernardi, G., Cordenonsi, A. Z., & Pippi, J. D. (2023). SOFTWARE CITY -

964


http://dx.doi.org/10.1007/978-1-4471-2161-9_3
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Origins+of+Serious+Games&btnG=
https://doi.org/10.1016/j.ece.2023.10.002
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Application+of+serious+games+in+chemical+engineering+courses&btnG=
https://doi.org/10.3102/00346543059004395
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Student+Self-Assessment+in+Higher+Education%3A+A+Meta-+Analysis&btnG=
https://doi.org/10.22456/1679-1916.129162
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Desenvolvimento+e+Avalia%C3%A7%C3%A3o+de+um+Jogo+para+Preven%C3%A7%C3%A3o+da+Viol%C3%AAncia+Sexual+Infantil&btnG=
https://doi.org/10.1007/s10639-023-11791-9
https://scholar.google.com.br/scholar?q=Elementium:+design+and+pilot+evaluation+of+a+serious+game+for+familiarizing+players+with+basic+chemistry&hl=pt-BR&as_sdt=0,5
https://doi.org/10.1145/3474624.3476013
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=TIMEG%3A+Development+and+Evaluation+of+an+Inspection+Checklist+Tool+for+Mobile+Educational+Games&btnG=
http://sistemas.deinf.ufma.br/anaisjim/artigos/2018/201820.pdf
https://doi.org/10.1016/j.compedu.2008.07.004
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=EGameFlow%3A+A+Scale+to+Measure+Learners%E2%80%99+Enjoyment+of+e-Learning+Games&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=On+the+Core+Elements+of+the+Experience+of+Playing+Video+Games&btnG=
https://doi.org/10.1016/j.csi.2019.103377
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=A+serious+game+for+teaching+the+fundamentals+of+ISO%2FIEC%2FIEEE+29148+systems+and+software+engineering+%E2%80%93+Lifecycle+processes+%E2%80%93+Requirements+engineering+at+undergraduate+level&btnG=
https://doi.org/10.3390/computers12100193
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Prospective+ICT+Teachers%E2%80%99+Perceptions+on+the+Didactic+Utility+and+Player+Experience+of+a+Serious+Game+for+Safe+Internet+Use+and+Digital+Intelligence+Competencies&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Prospective+ICT+Teachers%E2%80%99+Perceptions+on+the+Didactic+Utility+and+Player+Experience+of+a+Serious+Game+for+Safe+Internet+Use+and+Digital+Intelligence+Competencies&btnG=
https://doi.org/10.1145/2532748.2532751
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Evaluation+of+games+for+teaching+computer+science.+In+Proc.+of+the+8th+Workshop+in+Primary+and+Secondary+Computing+Education&btnG=
https://doi.org/10.1145/3493244.3493263
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=GAMUT%3A+GAMe-based+learning+approach+for+teaching+Unit+Testing&btnG=

von Wangenheim et al. RBIE v.33 -2025

JOGO EDUCACIONAL EM MUNDO VIRTUAL 3D PARA APOIAR O ENSINO E
APRENDIZAGEM DE CONCEITOS DE ENGENHARIA DE SOFTWARE. Revista
Tecnologias Educacionais Em Rede (ReTER), 4(1), 1-19.
https://doi.org/10.5902/2675995072203. [GS Search]

Gonzalez-Tablas, A. 1., Vasco, M. I. G. Cascos, 1., & Palmino, A. P. (2020). Gonzalez-Tablas et
al. Shuffle, Cut, and Learn: Crypto Go, a Card Game for Teaching Cryptography.
Mathematics, 8(11). https://doi.org/10.3390/math8111993. [GS Search]

Gresse von Wangenheim, C., Petri, G., & Borgatto, A. F. (2020). MEEGA+KIDS: A Model for
the Evaluation of Games for Computing Education in Secondary School. Revista Novas
Tecnologias na Educacdo, 18(1). https://doi.org/10.22456/1679-1916.105938. [GS Search]

Gresse von Wangenheim, C., & Shull, F. (2009). To Game or not to Game? IEEE Software, 26(2).
https://doi.org/10.1109/MS.2009.54. [GS Search]

Guedes, M. R. d. A., & Moreira, M. C. d. A. (2023) Avaliacdo do jogo de aprendizagem “Satde
em jogo” em uma turma de sexto ano do ensino fundamental II. Proc. of the XIV Encontro
Nacional de Pesquisa em Educagdo em Ciéncias, Caldas Novas, Brazil. [GS Search]

Hair, J. F.; & Anderson, Babin, B. (2009). Multivariant Data Analysis. 7. ed. New Jersey: Prentice
Hall. [GS Search]

Hassan, A. F., Haghighi-Rad, F., & Abtahi, A.-R. (2021). Enabling construction project managers
through a management game. Industrial and Commercial Training, 53(4). [GS Search]

Hayashi, E. C. S., Posada, J. E. G., Maike, V. R. M. L. Cecilia, M., & Baranauskas, C. (2016).
Exploring new formats of the Self-Assessment Manikin in the design with children. Proc. of
the 15th Brazilian Symposium on Human Factors in Computing Systems, ACMy, New Y ork,
NY, USA. https://doi.org/10.1145/3033701.3033728. [GS Search]

Honda, F., Pires, F., Pessoa, & M., Maia, J. (2022). Cadé minha Pizza? Um jogo para exercitar
Matematica e Pensamento Computacional através de grafos. Proc. of the XXI Simpdsio
Brasileiro de Jogos e Entretenimento Digital, Natal, Brazil.
https://doi.org/10.5753/sbgames_estendido.2022.226057. [GS Search]

Human Performance Research Group. (1986). NASA Task Load Index; NASA Ames Research
Center: Mountain View, CA, USA. [GS Search]

[Jsselsteijn, W.A., de Kort, Y. A.W., & Poels, K. (2007). Game Experience Questionnaire;
Technische Universiteit Eindhoven: Eindhoven, The Netherlands. [GS Search]

Jamieson S. (2004). Likert scales: how to (ab)use them. Medical Education, 38(12).
https://doi.org/10.1111/].1365-2929.2004.02012.x. [GS Search]

Jennett, C., Cox, A. L., Cairns, P., Dhoparee, S., Epps, A., Tijs, T., & Walton, A. (2008).
Measuring and Defining the Experience of Immersion in Games. International Journal of
Human-Computer Studies, 66(9). https://doi.org/10.1016/.ijhcs.2008.04.004. [GS Search]

Junior, B., Cavalheiro, S., & Foss, L. (2023). Revisitando um Jogo Educacional para desenvolver
o Pensamento Computacional com Gramatica de Grafos. Proc. of the Brazilian Symposium
on Computers in Education, Brasilia, Brazil. https://doi.org/10.5753/cbie.sbie.2019.863. [GS
Search]

Kalmpourtzis, G. (2018). Educational Game Design Fundamentals: A Journey to Creating
Intrinsically Motivating Learning Experiences, New York: A K Peters/CRC Press.
https://doi.org/10.1201/9781315208794. [GS Search]

Katsaounidou A., Vrysis L., Kotsakis R., Dimoulas C., & Veglis A. (2019). MAthE the Game: A
965



https://doi.org/10.5902/2675995072203
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=SOFTWARE+CITY+-+JOGO+EDUCACIONAL+EM+MUNDO+VIRTUAL+3D+PARA+APOIAR+O+ENSINO+E+APRENDIZAGEM+DE+CONCEITOS+DE+ENGENHARIA+DE+SOFTWARE&btnG=
https://doi.org/10.3390/math8111993
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Shuffle%2C+Cut%2C+and+Learn%3A+Crypto+Go%2C+a+Card+Game+for+Teaching+Cryptography&btnG=
https://doi.org/10.22456/1679-1916.105938
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=MEEGA%2BKIDS%3A+A+Model+for+the+Evaluation+of+Games+for+Computing+Education+in+Secondary+School&btnG=
https://doi.org/10.1109/MS.2009.54
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=To+Game+or+not+to+Game%3F+&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Avalia%C3%A7%C3%A3o+do+jogo+de+aprendizagem+%E2%80%9CSa%C3%BAde+em+jogo%E2%80%9D+em+uma+turma+de+sexto+ano+do+ensino+fundamental+II&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Multivariant+Data+Analysis&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Enabling+construction+project+managers+through+a+management+game.+Industrial+and+Commercial+Training&btnG=
https://doi.org/10.1145/3033701.3033728
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Exploring+new+formats+of+the+Self-Assessment+Manikin+in+the+design+with+children&btnG=
https://doi.org/10.5753/sbgames_estendido.2022.226057
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Cad%C3%AA+minha+Pizza%3F+Um+jogo+para+exercitar+Matem%C3%A1tica+e+Pensamento+Computacional+atrav%C3%A9s+de+grafos&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=NASA+Task+Load+Index&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Game+Experience+Questionnaire&btnG=
https://doi.org/10.1111/j.1365-2929.2004.02012.x
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Likert+scales%3A+how+to+%28ab%29use+them&btnG=
https://doi.org/10.1016/j.ijhcs.2008.04.004
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Measuring+and+Defining+the+Experience+of+Immersion+in+Games&btnG=
https://doi.org/10.5753/cbie.sbie.2019.863
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Revisitando+um+Jogo+Educacional+para+desenvolver+o+Pensamento+Computacional+com+Gram%C3%A1tica+de+Grafos&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Revisitando+um+Jogo+Educacional+para+desenvolver+o+Pensamento+Computacional+com+Gram%C3%A1tica+de+Grafos&btnG=
https://doi.org/10.1201/9781315208794
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Educational+Game+Design+Fundamentals%3A+A+Journey+to+Creating+Intrinsically+Motivating+Learning+Experiences&btnG=

von Wangenheim et al. RBIE v.33 -2025

Serious Game for Education and Training in News Verification. Education Sciences, 9(2).
https://doi.org/10.3390/educsci9020155. [GS Search]

Keller, J. M. (2009). Motivational Design for Learning and Performance: The ARCS Model
Approach. Springer. [GS Search]

Ken, H. Y., Yan, J. L. S., Abdullah, M. F. I. L. b. Tang, Y., & Prestopnik, N. (2023). ReWIND:
A CBT-Based Serious Game to Improve Cognitive Emotion Regulation and Anxiety

Disorder. International Journal of Serious Games, 10(3).
https://doi.org/10.17083/ijsg.v10i3.603. [GS Search]

Kirkpatrick, D.L., & Kirkpatrick, J.D. (2006). Evaluating Training Programs: The Four Levels,
San Francisco: Berrett-Koehler Publishers. [GS Search]

Kritz, J. S., Costa, L. M., Classe, T. M. d., & Xexéo, G. B. (2020). X6 Corona: Aprendendo
Medidas Preventivas da COVID-19 Através de Um Jogo. Proc. of the XIX Simpdsio
Brasileiro de Games e Entretenimento Digital, Recife, Brazil. [GS Search]

Lima, E., Pereira, R. R., & Viana, W. (2022). AmongNET Game: Um relato de experiéncia do
uso da Virtualidade e da Realidade Aumentada no Ensino Remoto Emergencial de Redes de
Computadores. Proc. of the Simposio Brasileiro de Educacdo em Computacdo, Feira de
Santana, Brazil. https://doi.org/10.5753/educomp.2022.19209. [GS Search]

Low, H. G. H., & Ellefson, M. (2024). Punnett Farms: Developing An Immersive Educational
Game-Based Platform for Learning Genetics. Simulating & Gaming, 0(0).
https://doi.org/10.1177/10468781231220728. [GS Search]

Macena, J., Pires, F., & Pessoa, M. (2020). Opera¢dao Lovelace: uma abordagem ludica para
introdu¢do de aprendizagem em algoritmos. Proc. of the XIX Simpdsio Brasileiro de Games
e Entretenimento Digital, Recife, Brazil. [GS Search]

Macena, J., Pires, F., Pessoa, M., & Melo, R. (2022). Hello Food: um jogo para praticar conceitos
de algoritmos para iniciantes na computacao. Proc. of the Simpdsio Brasileiro de Jogos e
Entretenimento Digital, Natal, Brazil.
https://doi.org/10.5753/sbgames_estendido.2022.226172. [GS Search]

McGill et al. (2018). If Memory Serves: Towards Designing and Evaluating a Game for Teaching
Pointers to Undergraduate Students. In Proc. of the ITiCSE Conference on Working Group
Reports, ACM, New York, NY, USA. https://doi.org/10.1145/3174781.3174783. [GS
Search]

Mendes, P. R. C., Freitas, P. V. A. d., Sousa, K. R. L., & Neto, C. S. (2018). Avaliagdao da
Aplicagdo de Jogos no Ensino de Programacdo: Uma Experiéncia Em Uma Disciplina
Introdutoria. Proc. of the Brazilian Symposium on Computers in Education, Fortaleza, Brazil.
[GS Search]

Moosa, A. M., Al-Maadeed, N., Saleh, M., Al-Maadeed, S. A., & Aljaam, J. M. (2020). Designing
a Mobile Serious Game for Raising Awareness of Diabetic Children. IEEE Access, 8.
https://doi.org/10.1109/ACCESS.2020.3043840. [GS Search]

Nascimento et al. (2023). My Name: desenvolvimento de um conjunto de mecanicas para abordar
o Problema da Mochila em um jogo educacional. Proc. of the XXXIV Simposio Brasileiro
de Informatica na Educacao, Passo Fundo, Brazil. https://doi.org/10.5753/sbie.2023.235087.
[GS Search]

Nasharuddin et al. (2019). Body Mass Index Awareness using Game-based Learning in Malaysia:
Game Design and Initial User Experiences. In Proc. of the 11th Computer Science and
Electronic Engineering, Colchester, UK. https://doi.org/10.1109/CEEC47804.2019.8974325.

966



https://doi.org/10.3390/educsci9020155
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=MAthE+the+Game%3A+A+Serious+Game+for+Education+and+Training+in+News+Verification&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Motivational+Design+for+Learning+and+Performance%3A+The+ARCS+Model+Approach&btnG=
https://doi.org/10.17083/ijsg.v10i3.603
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=ReWIND%3A+A+CBT-Based+Serious+Game+to+Improve+Cognitive+Emotion+Regulation+and+Anxiety+Disorder&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Evaluating+Training+Programs%3A+The+Four+Levels&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=X%C3%B4+Corona%3A+Aprendendo+Medidas+Preventivas+da+COVID-19+Atrav%C3%A9s+de+Um+Jogo&btnG=
https://doi.org/10.5753/educomp.2022.19209
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=AmongNET+Game%3A+Um+relato+de+experi%C3%AAncia+do+uso+da+Virtualidade+e+da+Realidade+Aumentada+no+Ensino+Remoto+Emergencial+de+Redes+de+Computadores&btnG=
https://doi.org/10.1177/10468781231220728
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Punnett+Farms%3A+Developing+An+Immersive+Educational+Game-Based+Platform+for+Learning+Genetics&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Opera%C3%A7%C3%A3o+Lovelace%3A+uma+abordagem+l%C3%BAdica+para+introdu%C3%A7%C3%A3o+de+aprendizagem+em+algoritmos&btnG=
https://doi.org/10.5753/sbgames_estendido.2022.226172
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Hello+Food%3A+um+jogo+para+praticar+conceitos+de+algoritmos+para+iniciantes+na+computa%C3%A7%C3%A3o&btnG=
https://doi.org/10.1145/3174781.3174783
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=If+Memory+Serves%3A+Towards+Designing+and+Evaluating+a+Game+for+Teaching+Pointers+to+Undergraduate+Students&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=If+Memory+Serves%3A+Towards+Designing+and+Evaluating+a+Game+for+Teaching+Pointers+to+Undergraduate+Students&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Avalia%C3%A7%C3%A3o+da+Aplica%C3%A7%C3%A3o+de+Jogos+no+Ensino+de+Programa%C3%A7%C3%A3o%3A+Uma+Experi%C3%AAncia+Em+Uma+Disciplina+Introdut%C3%B3ria&btnG=
https://doi.org/10.1109/ACCESS.2020.3043840
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Designing+a+Mobile+Serious+Game+for+Raising+Awareness+of+Diabetic+Children&btnG=
https://doi.org/10.5753/sbie.2023.235087
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=My+Name%3A+desenvolvimento+de+um+conjunto+de+mec%C3%A2nicas+para+abordar+o+Problema+da+Mochila+em+um+jogo+educacional&btnG=
https://doi.org/10.1109/CEEC47804.2019.8974325

von Wangenheim et al. RBIE v.33 -2025

[GS Search]

Nielsen, J. (1995). 10 usability heuristics for user interface design. Nielsen Norman Group. [GS
Search]

Noél et al. (2024). Assessing the reaction to and efficacy of the Screener drug discovery and
development board game as a pedagogical tool in postgraduate courses. Brazilian Journal of
Medical and Biological Research, 57. https://doi.org/10.1590/1414-431X2023e13258. [GS
Search]

Oliveira, V. Aranha Jr., J. R. d., & Barradas Filho, A. (2019). Aplicagcdo de Métodos Ludicos para
o Desenvolvimento e Avaliacdo da Capacidade de Pensamento Algoritmico em Criangas.
Proc. of the Workshops do Congresso Brasileiro de Informatica na Educagao, Brasilia, Brazil,
2019. https://doi.org/10.5753/cbie.wcbie.2019.218. [GS Search]

Oliveira Jr., A. P. d., & Barbosa, N. D. (2023a). Professores dos anos iniciais do ensino
fundamental avaliando a usabilidade de um jogo de tabuleiro para o ensino de probabilidade.
Revista Cocar, 18(36). [GS Search]

Oliveira Jr., A. P. d., & Barbosa, N. D. (2023b). Avaliando a usabilidade de um jogo digital para
o ensino de probabilidade por professores dos anos iniciais do ensino fundamental.
Perspectivas da Educagdo Matematica, 16(43). [GS Search]

Oliveira Jr., A. P. d., Barbosa, N. D., Souza, N. G. S. d., & Lozada, A. O. (2022). The creation
and validation of a digital pedagogical game for the teaching of probability in the early years
of elementary school. Proc. of the 11th Int. Conference on Teaching Statistics, Rosario,
Argentina. [GS Search]

Oliveira, L. R. E. d., Valli, A. M. P., Boeres, M. C. S., & Catabriga, L. (2023). Robotim: Um Jogo
Educacional Multidisciplinar com Analise de Dados em Tempo Real. Proc. of the Brazilian
Symposium on Informatics in Education, Passo Fundo, Brazil.
https://doi.org/10.5753/sbie.2023.233732. [GS Search]

Omari, K., Moussetad, M., Labriji, E., & Harchi, S. (2020). Proposal for a new tool to evaluate a
serious game. International Journal of Emerging Technologies in Learning, 15(17).
https://doi.org/10.3991/ijet.v15i17.15253. [GS Search]

Omidvarkarjan, D., Hofelich, M., Conrad, J., Klahn, C., & Meboldt, M. (2023). Teaching agile
hardware development with an open-source engineering simulator: An evaluation with
industry participants. Computer Applications in Engineering Education, 31(4).
https://doi.org/10.1002/cae.22616. [GS Search]

Paz, D. P., Franco, M., Bertagnolli, S. d. C., & Costa, H. J. (2018). Desenvolvimento e avaliacao
de um jogo digital educacional sobre aspectos socioculturais de paises hispano falantes. Proc.
of the Brazilian Symposium on Computers in Education, Fortaleza, Brazil.
https://doi.org/10.5753/cbie.sbie.2018.795. [GS Search]

Pessoa, M., Alencar, L. F., Aratjo, L., Melo, R., & Pires, F. (2019). Looking for Pets: a game for
the logical reasoning development. In Proc. of the IEEE Frontiers in Education Conference,
Covington, KY, USA. https://doi.org/10.1109/FIE43999.2019.9028510. [GS Search]

Petersen K., Feldt R., Mujtaba S., & Mattsson M. (2008). Systematic mapping studies in software
engineering. Proc. of the International Conference on Evaluation and Assessment in Software
Engineering, 12. https://dl.acm.org/doi/10.5555/2227115.2227123. [GS Search]

Petri. G. (2018). A Method for the Evaluation of the Quality of Games for Computing Education.
PhD Thesis, Graduate Program in Computer Science, Federal University of Santa Catarina,
Florianopolis, Brazil. [GS Search]

967


https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Body+Mass+Index+Awareness+using+Game-based+Learning+in+Malaysia%3A+Game+Design+and+Initial+User+Experiences&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=10+usability+heuristics+for+user+interface+design&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=10+usability+heuristics+for+user+interface+design&btnG=
https://doi.org/10.1590/1414-431X2023e13258
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Assessing+the+reaction+to+and+efficacy+of+the+Screener+drug+discovery+and+development+board+game+as+a+pedagogical+tool+in+postgraduate+courses&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Assessing+the+reaction+to+and+efficacy+of+the+Screener+drug+discovery+and+development+board+game+as+a+pedagogical+tool+in+postgraduate+courses&btnG=
https://doi.org/10.5753/cbie.wcbie.2019.218
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Aplica%C3%A7%C3%A3o+de+M%C3%A9todos+L%C3%BAdicos+para+o+Desenvolvimento+e+Avalia%C3%A7%C3%A3o+da+Capacidade+de+Pensamento+Algor%C3%ADtmico+em+Crian%C3%A7as&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Professores+dos+anos+iniciais+do+ensino+fundamental+avaliando+a+usabilidade+de+um+jogo+de+tabuleiro+para+o+ensino+de+probabilidade&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Avaliando+a+usabilidade+de+um+jogo+digital+para+o+ensino+de+probabilidade+por+professores+dos+anos+iniciais+do+ensino+fundamental&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=The+creation+and+validation+of+a+digital+pedagogical+game+for+the+teaching+of+probability+in+the+early+years+of+elementary+school.&btnG=
https://doi.org/10.5753/sbie.2023.233732
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Robotim%3A+Um+Jogo+Educacional+Multidisciplinar+com+An%C3%A1lise+de+Dados+em+Tempo+Real&btnG=
https://doi.org/10.3991/ijet.v15i17.15253
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Proposal+for+a+new+tool+to+evaluate+a+serious+game&btnG=
https://doi.org/10.1002/cae.22616
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Teaching+agile+hardware+development+with+an+open-source+engineering+simulator%3A+An+evaluation+with+industry+participants&btnG=
https://doi.org/10.5753/cbie.sbie.2018.795
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Desenvolvimento+e+avalia%C3%A7%C3%A3o+de+um+jogo+digital+educacional+sobre+aspectos+socioculturais+de+pa%C3%ADses+hispano+falantes&btnG=
https://doi.org/10.1109/FIE43999.2019.9028510
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Looking+for+Pets%3A+a+game+for+the+logical+reasoning+development&btnG=
https://dl.acm.org/doi/10.5555/2227115.2227123
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Systematic+mapping+studies+in+software+engineering&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=A+Method+for+the+Evaluation+of+the+Quality+of+Games+for+Computing+Education.+PhD+Thesis&btnG=

von Wangenheim et al. RBIE v.33 -2025

Petri, G., Gresse von Wangenheim, C., & Borgatto, A. F. (2018). MEEGA+, Systematic Model
to Evaluate Educational Games. In: Lee, N. (eds) Encyclopedia of Computer Graphics and
Games. Springer. https://doi.org/10.1007/978-3-319-08234-9 214-1. [GS Search]

Petri, G., Gresse von Wangenheim, C., & Borgatto, A. F. (2019). MEEGA+: Um Modelo para a
Avaliagdo de Jogos Educacionais para o ensino de Computacdo. Revista Brasileira de
Informatica na Educag¢ao, 27(03). https://doi.org/10.5753/rbie.2019.27.03.52. [GS Search]

Petri, G., Gresse von Wangenheim, C., & Borgatto, A. F. (2017a). Evolucao de um Modelo de
Avaliacdo de Jogos para o Ensino de Computagdo. Proc. of the 25th Workshop sobre
Educacdo em Computacdo, Sao Paulo, Brazil. https://doi.org/10.5753/wei.2017.3549. [GS
Search]

Petri, G., Gresse von Wangenheim, C., & Borgatto, A. F. (2017b). A Large-scale Evaluation of
a Model for the Evaluation of Games for Teaching Software Engineering. Proc. of the
IEEE/ACM 39th International Conference on Software Engineering: Software Engineering
Education and Training Track, Buenos Aires, Argentina. https://doi.org/10.1109/ICSE-
SEET.2017.11. [GS Search]

Petri, G., & Gresse von Wangenheim, C. (2016). How to evaluate educational games: a systematic
literature review. Journal of  Universal Computers Science, 22(7).
https://doi.org/10.3217/jucs-022-07-0992. [GS Search]

Petri, G., Gresse von Wangenheim, C., Hauck, J. C. R., & Borgatto, A. F. (2019). Effectiveness
of Games in Software Project Management Education: An Experimental Study. Journal of
Universal Computer Science, 25(7). https://doi.org/10.3217/jucs-025-07-0840. [GS Search]

Petris, V. B., & Silva, M. A. G. (2023). Integracdo de atividades de programag¢do no ensino de
teste de software em um ambiente com elementos de jogos. Proc. of the Escola Regional de
Engenharia de Software, Maringd, Brazil. https://doi.org/10.5753/eres.2023.237759. [GS
Search]

Phutela, N., Chowdary, A. N., Anchlia, S., Jaisinghani, D., & Gabrani, G. (2022). Unlock Me: A
Real-World Driven Smartphone Game to Stimulate COVID-19 Awareness. Int. Journal of
Human-Computer Studies, 164. https://doi.org/10.1016/].ijhcs.2022.102818. [GS Search]

Piasecki J., Waligora M., & Dranseika V. (2018). Google Search as an Additional Source in
Systematic Reviews. Science and Engineering Ethics, 24(2). https://doi.org/10.1007/s11948-
017-0010-4. [GS Search]

Pileggi, T., Megale, G., Pampaloni, M., & Caporali, E. (2020). Enhancing awareness to flood risk
through hands-on models and serious games. Proc. of the International Conference
Daylighting Rivers: Inquiry Based Learning for Civic Ecology, Florence, Italy. [GS Search]

Pinelle, D., Wong, N., & Stach, T. (2008). Heuristic evaluation for games: usability principles for
video game design. In Proceedings of the SIGCHIConference on Human Factors in
Computing Systems. ACM, New York, NY, USA.
https://doi.org/10.1145/1357054.1357282. [GS Search]

Pires, F. G. d. S., Pessoa, M. S. P., Ferreira, R. M., Bernardo, J. R. S., Lima, & F. M. M. d. (2020).
O livro do conhecimento: um serious game educacional para aprendizagem de ortografia da

Lingua Portuguesa. Brazilian Journal on Computers in Education, 280.
https://doi.org/10.5753/rbie.2020.28.0.436. [GS Search]

Poels, K., Kort, Y., & Ijsselsteijn, W. (2007). It is always a lot of fun!: exploring dimensions of
digital game experience using focus group methodology. Proc. of the Conference on Future
Play, Toronto, Canada. https://doi.org/10.1145/1328202.1328218. [GS Search]

968


https://doi.org/10.1007/978-3-319-08234-9_214-1
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=MEEGA%2B%2C+Systematic+Model+to+Evaluate+Educational+Games&btnG=
https://doi.org/10.5753/rbie.2019.27.03.52
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=MEEGA%2B%3A+Um+Modelo+para+a+Avalia%C3%A7%C3%A3o+de+Jogos+Educacionais+para+o+ensino+de+Computa%C3%A7%C3%A3o&btnG=
https://doi.org/10.5753/wei.2017.3549
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Evolu%C3%A7%C3%A3o+de+um+Modelo+de+Avalia%C3%A7%C3%A3o+de+Jogos+para+o+Ensino+de+Computa%C3%A7%C3%A3o&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Evolu%C3%A7%C3%A3o+de+um+Modelo+de+Avalia%C3%A7%C3%A3o+de+Jogos+para+o+Ensino+de+Computa%C3%A7%C3%A3o&btnG=
https://doi.org/10.1109/ICSE-SEET.2017.11
https://doi.org/10.1109/ICSE-SEET.2017.11
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=A+Large-scale+Evaluation+of+a+Model+for+the+Evaluation+of+Games+for+Teaching+Software+Engineering&btnG=
https://doi.org/10.3217/jucs-022-07-0992
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=How+to+evaluate+educational+games%3A+a+systematic+literature+review&btnG=
https://doi.org/10.3217/jucs-025-07-0840
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Effectiveness+of+Games+in+Software+Project+Management+Education%3A+An+Experimental+Study&btnG=
https://doi.org/10.5753/eres.2023.237759
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Integra%C3%A7%C3%A3o+de+atividades+de+programa%C3%A7%C3%A3o+no+ensino+de+teste+de+software+em+um+ambiente+com+elementos+de+jogos&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Integra%C3%A7%C3%A3o+de+atividades+de+programa%C3%A7%C3%A3o+no+ensino+de+teste+de+software+em+um+ambiente+com+elementos+de+jogos&btnG=
https://doi.org/10.1016/j.ijhcs.2022.102818
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Unlock+Me%3A+A+Real-World+Driven+Smartphone+Game+to+Stimulate+COVID-19+Awareness&btnG=
https://doi.org/10.1007/s11948-017-0010-4
https://doi.org/10.1007/s11948-017-0010-4
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Google+Search+as+an+Additional+Source+in+Systematic+Reviews&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Enhancing+awareness+to+flood+risk+through+hands-on+models+and+serious+games&btnG=
https://doi.org/10.1145/1357054.1357282
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Heuristic+evaluation+for+games%3A+usability+principles+for+video+game+design&btnG=
https://doi.org/10.5753/rbie.2020.28.0.436
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=O+livro+do+conhecimento%3A+um+serious+game+educacional+para+aprendizagem+de+ortografia+da+L%C3%ADngua+Portuguesa&btnG=
https://doi.org/10.1145/1328202.1328218
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=It+is+always+a+lot+of+fun%21%3A+exploring+dimensions+of+digital+game+experience+using+focus+group+methodology&btnG=

von Wangenheim et al. RBIE v.33 -2025

Prensky, M. Digital Game-Based Learning. New York: Paragon House, 2007. [GS Search]

Reis, S. C. d., Gazen, Q. S., & Cecchin, R. d. S. (2020). Implementag¢des no Design do Jogo Going
Abroad:descricao de sistemas e avaliagdo inicial do prototipo. Revista Novas Tecnologias na
Educacao, 18(1). https://doi.org/10.22456/1679-1916.105967. [GS Search]

Rodrigues , G. d. S., Rodrigues, L. d. S., Bertagnolli, S. d. C., Schmitt, M. A. R., & Procasko, J.
C. S. R. (2020). The Legend of Creative Learning: proposicdo de um jogo de RPG para
incentivar a aprendizagem criativa. Revista de Educacdo, Ciéncia e Tecnologia, 9(1).
https://doi.org/10.35819/tear.v9.n1.a4044. [GS Search]

Rosa, F. D. (2022). Games to support disruptive technology adoption: the MUST Game use case.
International Journal of Serious Games, 9(2). https://doi.org/10.17083/ijsg.v9i2.492. [GS
Search]

Rosa, F. d., Gloria, A. d. (2020). An Analytical Game for Knowledge Acquisition for Maritime
Behavioral Analysis Systems. Applied Science, 10(2). https://doi.org/10.3390/app10020591.
[GS Search]

Ryan, R.M., Deci, E.L., Grolnik, W.S., & La Guardia, J.G. (2006). The significance of autonomy
and autonomy support in psychological development and psychopathology. In: D. Cicchetti
and D.J. Cohen, Eds. Developmental Psychopathology: Volume One: Theory and Method,
2nd edition, John Wiley & Sons Inc. https://doi.org/10.1002/9780470939383.ch20. [GS
Search]

Sampaio, L. P., & Pereira, C. P. (2022). Jogo Digital Educativo para Auxilio a Criangas com
Autismo. Proc. of the XXXIII Simposio Brasileiro de Informética na Educagdo, Brazil.
https://doi.org/10.5753/sbie.2022.225806. [GS Search]

Santos, A. L., Souza, M. R. A, Figueiredo, E., & Dayrell, M. (2018). Game Elements for Learning
Programming: A Mapping Study. Proc. of the 10th Int. Conf. on Computer Supported
Education, Funchal, Portugal. http://dx.doi.org/10.5220/0006682200890101. [GS Search]

Savi, R. (2011). Avaliagdes de jogos voltados para a disseminacdo de conhecimentos. PhD Thesis,
Graduate Program in Computer Science, Federal University of Santa Catarina, Florianopolis,
Brazil. [GS Search]

Savi, R., Gresse von Wangenheim, C., & Borgatto, A. F. (2011). Um Modelo de Avaliagdo de
Jogos Educacionais na Engenharia de Software. Proc. of the 25th Brazilian Symposium on
Software Engineering, Sdo Paulo, Brazil. [GS Search]

Savi, R., Gresse von Wangenheim, C., Ulbricht, V. R., & Vanzin, T. (2010). Proposta de um
modelo para avalia¢do de jogos educacionais. Revista Novas Tecnologias na Educacdo, 8(3).
https://doi.org/10.22456/1679-1916.18043. [GS Search]

Savi, R., Gresse von Wangenheim, C., Borgatto, A. F., Buglione, L., & Ulbricht, V. R. (2012).
MEEGA — A Model for the Evaluation of Games for Teaching Software Engineering.

Technical Report INCoD, Federal University of Santa Catarina, Floriandpolis, Brazil. [GS
Search]

Schoeffel, P. (2021). XP Enigma -Um Jogo Educacional Nao Digital para Apoio ao Ensino de
Métodos Ageis: Uma Analise Temporal da Motivacio e Aprendizagem. In Proc. of the
Brazilian Symposium on Education in Computing, Porto Alegre, Brazil.
https://doi.org/10.5753/educomp.2021.14481. [GS Search]

Sharma, V., Bhagat, K. K., Huang, H. H., & Chen, N. S. (2022). The design and evaluation of an
AR-based serious game to teach programming. Computers & Graphics, 103(1).
https://doi.org/10.1016/j.cag.2022.01.002. [GS Search]

969



https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Digital+Game-Based+Learning&btnG=
https://doi.org/10.22456/1679-1916.105967
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Implementa%C3%A7%C3%B5es+no+Design+do+Jogo+Going+Abroad%3Adescri%C3%A7%C3%A3o+de+sistemas+e+avalia%C3%A7%C3%A3o+inicial+do+prot%C3%B3tipo&btnG=
https://doi.org/10.35819/tear.v9.n1.a4044
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=The+Legend+of+Creative+Learning%3A+proposi%C3%A7%C3%A3o+de+um+jogo+de+RPG+para+incentivar+a+aprendizagem+criativa&btnG=
https://doi.org/10.17083/ijsg.v9i2.492
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Games+to+support+disruptive+technology+adoption%3A+the+MUST+Game+use+case&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Games+to+support+disruptive+technology+adoption%3A+the+MUST+Game+use+case&btnG=
https://doi.org/10.3390/app10020591
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=An+Analytical+Game+for+Knowledge+Acquisition+for+Maritime+Behavioral+Analysis+Systems&btnG=
https://doi.org/10.1002/9780470939383.ch20
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=The+significance+of+autonomy+and+autonomy+support+in+psychological+development+and+psychopathology&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=The+significance+of+autonomy+and+autonomy+support+in+psychological+development+and+psychopathology&btnG=
https://doi.org/10.5753/sbie.2022.225806
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Jogo+Digital+Educativo+para+Aux%C3%ADlio+%C3%A0+Crian%C3%A7as+com+Autismo&btnG=
http://dx.doi.org/10.5220/0006682200890101
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Game+Elements+for+Learning+Programming%3A+A+Mapping+Study&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Avalia%C3%A7%C3%B5es+de+jogos+voltados+para+a+dissemina%C3%A7%C3%A3o+de+conhecimentos.&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Um+Modelo+de+Avalia%C3%A7%C3%A3o+de+Jogos+Educacionais+na+Engenharia+de+Software&btnG=
https://doi.org/10.22456/1679-1916.18043
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Proposta+de+um+modelo+para+avalia%C3%A7%C3%A3o+de+jogos+educacionais&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=MEEGA+%E2%80%93+A+Model+for+the+Evaluation+of+Games+for+Teaching+Software+Engineering+incod&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=MEEGA+%E2%80%93+A+Model+for+the+Evaluation+of+Games+for+Teaching+Software+Engineering+incod&btnG=
https://doi.org/10.5753/educomp.2021.14481
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=XP+Enigma+-Um+Jogo+Educacional+N%C3%A3o+Digital+para+Apoio+ao+Ensino+de+M%C3%A9todos+%C3%81geis%3A+Uma+An%C3%A1lise+Temporal+da+Motiva%C3%A7%C3%A3o+e+Aprendizagem&btnG=
https://doi.org/10.1016/j.cag.2022.01.002
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=The+design+and+evaluation+of+an+AR-based+serious+game+to+teach+programming&btnG=

von Wangenheim et al. RBIE v.33 -2025

Silva, R. A. d. S., Andrade, R. M. d. C., Aragdo Filho, J. B. B, Santos, I. d. S., Paiva, J. d. O. V.,
& Aragio, B. S. (2020a). Design and Evaluation of a Mobile Application for an Educational
Card Game. Journal of Interactive Systems, 11(1). https://doi.org/10.5753/jis.2020.763. [GS
Search]

Silva, R. C. d. & Fernandes, D. F. R. (2020). Avaliagdo de um Jogo para o Ensino de Geréncia de
Riscos: uma Experiéncia com o Modelo de Avaliagdo MEEGA+. Proc. of Computer on the
Beach,Itajai, Brazil. [GS Search]

Silva, T. R. d., Oliveira, R. G. S. G. d., & Aranha, E. H. d. S. (2022). Desenvolvimento de Jogos
Nao Digitais por Alunos do Ensino Médio: Um Relato de Experiéncia Envolvendo
Arquitetura de Computadores. Proc. of the XXVII Workshop de Informatica na Escola,
Manaus, Brazil. https://doi.org/10.5753/wie.2022.224888. [GS Search]

Silva, J. P., Silveira, 1. F., Kamimura, L., & Barboza, A. T. (2020b). Turing Project: An Open
Educational Game to Teach and Learn Programming Logic. In Proc. 15th Iberian Conference
on Information Systems and Technologies, Seville, Spain.
https://doi.org/10.23919/CISTI49556.2020.9141122. [GS Search]

Sindre, G., & Moody, D. (2003). Evaluating the Effectiveness of Learning Interventions: An
Information Systems Case Study. Proc. 11th European Conference on Information Systems,
Napes, Italy. https://aisel.aisnet.org/ecis2003/80. [GS Search]

Skraparli, G., Akritidis, M., Karavidas, L., & Tsiatsos, T. (2023). Improvement and Evaluation of
Serious Game “Friend Me”. In: Auer, M.E., Pachatz, W., Riilitmann, T. (eds) Learning in the
Age of Digital and Green Transition. Lecture Notes in Networks and Systems, 633, Springer.
https://doi.org/10.1007/978-3-031-26876-2 91. [GS Search]

Sweetser, P., & Wyeth, P. (2005). GameFlow: A model for evaluating player enjoyment in games.
ACM Computer in Entertainment, 3(3). https://doi.org/10.1145/1077246.1077253. [GS
Search]

Takatalo, J., Hiakkinen, J., Kaistinen, J., & Nyman, G. (2010). Presence, Involvement, and Flow
in Digital Games, In: Bernhaupt, R. (Ed.), Evaluating User Experience in Games: Concepts
and Methods. Springer. [GS Search]

Topping, K. J. (2003). Self and Peer Assessment in School and University: Reliability, Validity
and Utility. In: Segers, M. S. R., Dochy, F. J. R. C., & Cascallar, E. C. (Eds.), Optimizing
New Modes of Assessment: In Search of Qualities and Standards, Kluwer Academic
Publishers. https://doi.org/10.1007/0-306-48125-1_4. [GS Search]

Tulha, C. N., Carvalho, M. A. G. d., & Coluci, V. R. (2019). Educational digital game integrated
into a remote laboratory for learning physic concepts. Proc. of 19th IEEE Int. Conference on
Advanced Learning Technologies, Maceio, Brazil.
https://doi.org/10.1109/ICALT.2019.00079. [GS Search]

Tulha, C. N., Carvalho, M. A. G. d., & Coluci, V. R. (2021). Integration of digital games and
remote laboratories with real-time visualization: Conception, Implementation and Evaluation.
Revista Brasileira de Ensino de Fisica, 43. https://doi.org/10.1590/1806-9126-RBEF-2021-
0202. [GS Search]

Tullis, T., & Albert, W. (2008). Measuring the User Experience: Collecting, Analyzing, and
Presenting Usability Metrics. San Francisco: Morgan Kaufmann. [GS Search]

Venigalla, A. S. M., & Chimalakonda, S. (2020). G4D - a treasure hunt game for novice
programmers to learn  debugging. Smart Learning Environment,  7(21).
https://doi.org/10.1186/s40561-020-00129-4. [GS Search]

970



https://doi.org/10.5753/jis.2020.763
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Design+and+Evaluation+of+a+Mobile+Application+for+an+Educational+Card+Game&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Design+and+Evaluation+of+a+Mobile+Application+for+an+Educational+Card+Game&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Avalia%C3%A7%C3%A3o+de+um+Jogo+para+o+Ensino+de+Ger%C3%AAncia+de+Riscos%3A+uma+Experi%C3%AAncia+com+o+Modelo+de+Avalia%C3%A7%C3%A3o+MEEGA%2B.+&btnG=
https://doi.org/10.5753/wie.2022.224888
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Desenvolvimento+de+Jogos+N%C3%A3o+Digitais+por+Alunos+do+Ensino+M%C3%A9dio%3A+Um+Relato+de+Experi%C3%AAncia+Envolvendo+Arquitetura+de+Computadores&btnG=
https://doi.org/10.23919/CISTI49556.2020.9141122
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Turing+Project%3A+An+Open+Educational+Game+to+Teach+and+Learn+Programming+Logic&btnG=
https://aisel.aisnet.org/ecis2003/80
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Evaluating+the+Effectiveness+of+Learning+Interventions%3A+An+Information+Systems+Case+Study&btnG=
https://doi.org/10.1007/978-3-031-26876-2_91
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Improvement+and+Evaluation+of+Serious+Game+%E2%80%9CFriend+Me&btnG=
https://doi.org/10.1145/1077246.1077253
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=GameFlow%3A+A+model+for+evaluating+player+enjoyment+in+games&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=GameFlow%3A+A+model+for+evaluating+player+enjoyment+in+games&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Presence%2C+Involvement%2C+and+Flow+in+Digital+Games%2C&btnG=
https://doi.org/10.1007/0-306-48125-1_4
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Self+and+Peer+Assessment+in+School+and+University%3A+Reliability%2C+Validity+and+Utility&btnG=
https://doi.org/10.1109/ICALT.2019.00079
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Educational+digital+game+integrated+into+a+remote+laboratory+for+learning+physic+concepts&btnG=
https://doi.org/10.1590/1806-9126-RBEF-2021-0202
https://doi.org/10.1590/1806-9126-RBEF-2021-0202
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Integration+of+digital+games+and+remote+laboratories+with+real-time+visualization%3A+Conception%2C+Implementation+and+Evaluation.+Revista+Brasileira+de+Ensino+de+F%C3%ADsica&btnG=
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Measuring+the+User+Experience%3A+Collecting%2C+Analyzing%2C+and+Presenting+Usability+Metrics&btnG=
https://doi.org/10.1186/s40561-020-00129-4
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=G4D+-+a+treasure+hunt+game+for+novice+programmers+to+learn+debugging&btnG=

von Wangenheim et al. RBIE v.33 -2025

Venigalla, A. S. M., Vagavolu, D., & Chimalakonda, S. (2022). SurviveCovid-19 - An
Educational Game to Facilitate Habituation of Social Distancing and Other Health Measures

for Covid-19 Pandemic. International Journal of Human-Computer Interaction, 38.
https://doi.org/10.1080/10447318.2021.2009183. [GS Search]

Vizcaino, A., Garcia, F. O., Menéndez, V. H., Manjavacas, A., Marquez, R., & Molina, M. (2023).
Global Manager: A Serious Game to Help to be aware of the challenges of being a Project

Manager in Global Software Development. ACM Transaction on computing Education,
23(2). https://doi.org/10.1145/359262. [GS Search]

Watson, D., Clark, L. A., & Tellegen, A. (1988). Development and validation of brief measures
of positive and negative affect: the PANAS scales. Journal of Personality and Social
Psychology, 54(6). https://doi.org/10.1037//0022-3514.54.6.1063. [GS Search]

Zarif-Yeganeh et al. (2024). Using Modern Learning Method to Teach Pharmacy Students
Psychopharmacotherapy. Iranian Journal on Public Health, 53(2).
https://doi.org/10.18502/ijph.v53i2.14929. [GS Search]

971


https://doi.org/10.1080/10447318.2021.2009183
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=SurviveCovid-19+-+An+Educational+Game+to+Facilitate+Habituation+of+Social+Distancing+and+Other+Health+Measures+for+Covid-19+Pandemic&btnG=
https://doi.org/10.1145/359262
https://doi.org/10.1037/0022-3514.54.6.1063
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Development+and+validation+of+brief+measures+of+positive+and+negative+affect%3A+the+PANAS+scales&btnG=
https://doi.org/10.18502/ijph.v53i2.14929
https://scholar.google.com.br/scholar?hl=pt-BR&as_sdt=0%2C5&q=Using+Modern+Learning+Method+to+Teach+Pharmacy+Students+Psychopharmacotherap&btnG=

