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Abstract — Games with purposes beyond entertainment, the 
so-called serious games, have been useful tools in professional 
training, especially in engaging participants. However, their 
evaluation and, also, their adaptable characteristics to different 
scenarios, audiences and contexts remain challenges. This paper 
examines the application of serious games in professional 
training, their results and adaptable ways to achieve certain 
goals. Using the Design Science Research (DSR) methodology, a 
framework was built to develop and evaluate serious games to 
improve user experience, learning outcomes, knowledge 
transfer to work situations, and the application of the skills 
practised in the game in real professional settings. At this stage, 
the investigation presents a framework regarding the 
triangulation of data collected from a systematic literature 
review, focus groups and interviews. Following the DSR 
methodology, the next steps of this investigation, listed at the end 
of the paper, are the demonstration of the framework in serious 
game development and the evaluation and validation of this 
artefact. 

Keywords— Framework, Adaptive, Serious Games, 
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I. INTRODUCTION 
Serious games, also called games with a purpose, are 

games that have purposes beyond entertainment itself. 

These artefacts have been used in various applications, 
such as in education and professional training. 

In professional training, these games are used in areas such 
as the Military [16] [14] [12], Telecommunications [1], 
General businesses [10] [19] [34] [3], Healthcare [37], 
Manufacturing companies [29], Hospitality [26], and Finance 
[21].  

As games, these artefacts should provide fun, cited by [13] 
as one of the most important characteristics of serious games. 
They should also be effective for learning but, as [25] points 
out, although there is empirical evidence on the contribution 
of serious games to learning, more research is still needed on 
their contribution in this matter. 

Currently, serious games have two major challenges 
regarding their use in the teaching-learning process: To have 
their results evaluated in a way that is coherent with learning; 
and to be adaptable to different contexts, audiences, and 
moments of the players. 

Regarding adaptation, to maintain the player's focus on an 
in-game learning task, [24] argue that dynamic game 
adjustment is important to provide both a challenging and fun 

experience and effective learning, to prevent tasks from being 
too easy or difficult.  

Moreover, the lack of adaptability of games can result, as 
[22] pointed out, the loss of efficiency in learning if users 
perceive the game’s dynamics and evolve without achieving 
the learning objectives. This lack may also result in the 
impossibility of repeating the application of the game for the 
same users once they already know its content. 

So, the motivation for this research was to improve the 
teaching-learning process in professional training by using 
serious games efficiently. 

This article is one of the results of an investigation on 
Serious Games, called Influence of adaptability of Serious 
Games on learning outcomes and the application of 
knowledge and skills in professional training, and is related to 
the developed artefact in this investigation. 

To describe the activities carried out in this investigation 
and report on the next activities to be developed, this paper 
first presents the objective and research questions, followed 
by the methodology used in this research and the description 
of the activities carried out so far. The proposed framework is 
described in the next section, with its dimensions and relevant 
aspects. The last section lists the partial conclusions to date 
and the future activities foreseen. 

II. OBJECTIVE AND RESEARCH QUESTIONS 
This investigation objective is to propose a decision 

framework concerning the adaptation of serious game 
elements in the professional training context. That is, a 
framework for improving: 

 The player's experience and involvement in the game; 

 The learning outcomes; 

 The transfer of knowledge to work situations; 

 Application of skills practised in the game in real-life 
scenarios during professional activities. 

To reach this objective, three research questions were 
formulated: 

1. What is the influence of the game elements? 

2. How should the game elements be adapted? 

3. How to classify and organize the game elements to 
adapt and meet the previously established objective? 
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III. METHODOLOGY 
The methodology chosen for this investigation was Design 

Science Research - DSR as it involves the development of an 
artefact and, as pointed out by [11], this methodology has the 
characteristic of investigating how things should be, not how 
things are or behave. 

The process sequence of the model presented by [27] for 
DSR was adopted to conduct this investigation: 

1. Identify the problem and motivate; 

2. Define the objectives of a solution; 

3. Design and development; 

4. Demonstration; 

5. Evaluation; 

6. Communication. 

This model foresees entry points in each of the first four 
stages. In this research, the first entry point was identified, 
focusing on the problem: Verification of the efficiency of 
using serious games in learning in professional training, 
through e-learning. 

The activities developed in each stage of the investigation 
are listed in the following subsections, following this 
methodology. Also, the future activities, planned to be 
developed in the demonstration and evaluation stages, are 
listed. 

A. Identify the problem and motivate 
In the first stage of the DSR, initial exploratory research 

was done and then a systematic literature review was 
conducted. 

From the results of the systematic literature review [28] it 
was possible to confirm the problem initially identified. 

The motivation was to improve the teaching-learning 
process in professional training with the use of serious games 
efficiently. 

B. Define the objectives of a solution 
After the systematic literature review, it was possible to 

confirm the initial research objective, that is, to develop a 
framework for adapting the elements of a serious game, in the 
context of professional training, so that both the user 
experience and the learning outcomes are improved. 

Also, it was possible to define the framework's purposes. 

C. Design and development 
In this stage, four activities were developed:  

1. Development of an initial framework based on the 
literature review; 

2. Data collection in focus groups; 

3. Data collection in interviews with experts; 

4. Development of a revised framework based on the 
triangulation of these three methodologies. 

D. Demonstration 
In the demonstration stage of DSR, the development of a 

serious game and the evaluation of this artefact using the 
developed framework are planned. 

E. Evaluation 
In this step, we intend to evaluate the learning outcomes 

and some engagement indicators, resulting from the 
application of the serious game, developed in the previous 
step, to some professionals. 

It is expected to be possible to identify the influences of 
the adaptation of the serious game on the game results and 
relate these to the dimensions of the framework. 

After evaluating the framework, we plan to act iteratively 
for its improvement, i.e. to modify the framework from the 
evaluation results by refining the sets of dimensions and 
investigating the relationship between them and their 
application options. 

F. Communication 
Regarding the communication stage, some activities have 

been developed to publicize the activities of this research, 
such as the presentation of papers at conferences and the 
submission of papers to journals. 

IV. ACTIVITIES 
Following the activities carried out and their results are 

presented.  

A. Systematic literature review 
After the problem identification, that is the verification of 

the efficiency of using serious games, as a learning initiative, 
in professional training, restricted to e-learning, initial 
exploratory research and then a systematic literature review 
were conducted, according to the protocol provided by [20], 
on adaptive serious games applied to professional training. 

Among the publications analyzed in this literature review, 
there were 7 literature reviews, in distinct areas, 
complementary and relevant to the review in question: 
Effectiveness of instructional games [16]; Practices used in 
serious games research [39]; Engagement in games for 
entertainment [4]; Empirical studies on gamification [15]; 
Evaluation of serious games [6]; Empirical evidence 
of the impacts and outcomes of computer games and serious 
games [5]; Serious games and gamification in professional 
training [21]. 

The systematic literature review’s main results concerning 
the research questions are listed in Table I.  

In this literature review, it was also possible to identify the 
dearth of frameworks relating learning outcomes to 
professional competencies. 

Also, as a result of the literature review, the serious game 
frameworks were analyzed following what [32] stated as the 
operations to classify and describe qualitative data.  

This analysis was composed of 5 steps: Categorization, 
abstraction, comparison, dimensionalization and integration. 

From this analysis, it was possible to identify trends and 
focuses of the existing frameworks, as well as their highlights 
according to the type of framework, whether aimed at 
development or evaluation, and its objective. 

It was also observed the inexistence of explicit dimensions 
for the adaptation and for learning outcomes. 
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TABLE I.  SYSTEMATIC LITERATURE REVIEW MAIN RESULTS 

Review Question Answers found 

1. What is the influence 
of the game elements? 

 Some game elements are quite well 
known (such as time constraints or reward 
structures, points, medals or leaderboard) 
and their influences are described in some 
works, most prominently [18]; 
 There is empirical evidence of the added 
value of some game elements, [25], such as 
the use of text or narration; 
 An influence of games, not just of a 
particular game element, but of games as a 
whole, is engagement, as highlighted by 
[38], where games are related to deep 
engagement: Passion and incorporation. 

2. How should the game 
elements be adapted? 

 Potentially, all game elements can be 
adapted [22]; 
 Some psychological models are used to 
adapt serious games, the main ones being 
Flow (optimal experience, with the loss of 
the notion of time, for example), FBM - 
Fogg Behavior Model (to motivate 
participation in the game, i.e., as an initial 
strategy for the player to reach the flow 
state) and SDT - Self-Determination Theory 
(which relates intrinsic motivation to the 
satisfaction of needs such as competence, 
autonomy and familiarity). 
 Better learning outcomes were identified 
for an adaptive serious game compared to 
the non-adaptive game, but there was no 
difference in engagement [35]. 

3. How to classify and 
organize the game 
elements to adapt and 
meet previously 
established goals? 

 Only [23] framework predicts serious 
game adaptation. In this framework, 
instructors generate scenarios based on 
mission objectives and player performance. 

 

B. Framework purposes 
After the systematic literature review [28], the originally 

proposed objective of the investigation was confirmed and the 
framework purposes were defined: 

• Include learning outcomes as dimensions of the 
framework; 

• Group the dimensions into learning and game; 

• Consider the forms of adaptation in these two groups 
of dimensions; 

• Be used for both development and evaluation of 
adaptive serious games; 

• Be used to improve serious games by comparing the 
framework‘s application at the development stage 
(development team) and the evaluation stage (players). 

C. Design and development activities 
Continuing the research, in the design and development 

phase, an initial framework was proposed, based on the 
systematic literature review. 

Then, data were also collected in focus groups and expert 
interviews, so that the triangulation of these data collection 
methods [7] could be done next, and thus perform the first 
evaluation of the framework, formative and artificial, 
according to the FEDS framework [36]. 

1) Initial proposed framework 
An initial proposal for the framework was developed, 

based on the data collected in the systematic literature review. 

The main aim of this framework is to enable the 
convergence of learning outcomes and participant 
engagement with expected outcomes using the adaptation of 
the serious game. 

Tables II and III show the dimensions of the framework 
and their respective aspects.  

TABLE II.  LEARNING DIMENSIONS 

Dimension Aspects 

Content / Context / 
Framing 

 Content clarity 
 Adequate context 
 Content level 
 Content coverage 

Instructional elements 
 Learning objectives approach  
 Evaluation types 
 Cognitive load and memory usage 

Learning outcomes 

 Objectives' compliance 
 Challenges' alignment 
 Level progression 
 Opportunities to redo tasks 

Learning adaptation 

 Learning curve 
 Feedbacks 
 Evolution/goals 
 Content change 

TABLE III.  GAME DIMENSIONS 

Dimension Aspects 

Game mechanics 

 Interaction types 
 Game elements 
 Reward structures 
 Tasks 

Game environment 

 Aesthetics 
 Audio 
 Immersion 
 Narrative 
 Challenges 

Results 

 Points 
 Choices 
 Levels 
 Rewards 

Game adaptation  Adaptation decisions 
 Game elements change 

 
In these tables, it is possible to identify the purposes of the 

framework by observing the grouping of the dimensions into 
learning and game and adaptation in these two groups of 
dimensions. 

2) Focus groups 
The focus groups were conducted with the participants 

divided into groups of “knowledgeable” and “facilitators”, i.e. 
people who have experience in planning or developing games 
for professional training and people who have already used 
games in their work routines, such as training and 
development's or HR's professionals, respectively. 

Activities and questions of the focus groups were grouped 
in four stages: 

• Initial questions for participants to introduce 
themselves and answer general questions; 

• An interactive activity where participants must 
associate some characteristics to certain aspects of 
serious games. This stage has two parts, which the first 
is an individual map creation and the second a group 
construction; 
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• Individual activity in which each participant answers 
objective questions while observing the group 
answers; 

• Concluding questions about everything that was 
discussed throughout the focus group. 

When comparing the results of the focus groups with the 
initial proposed framework for adaptive serious games in 
professional training, some confirmations and complementary 
items were observed that influenced this artefact’s design. 

3) Interviews with experts 
The interviews were conducted with experts from Portugal 

and Brazil, with experience in developing and applying 
serious games in professional training and education, at 
various levels ranging from teenage education in schools to 
post-graduate studies. 

The standardized open-ended format [33] was used in the 
interviews as it allows interviewees to detail as much as they 
wish and the researcher can use follow-up questions to 
elucidate each topic. 

The interviews confirmed many aspects found in the 
literature review and also pointed out relevant topics to be 
considered in the game aspects of a serious game. 

4) Methodology triangulation 
To complement and validate the approach based on the 

literature review, as [8] recommends, focus groups and expert 
interviews were conducted to triangulate the methodologies 
and then develop a more consistent framework for adaptive 
serious games in the professional training context. 

The triangulation of these three methodologies was 
considered the first evaluation of the framework. This 
evaluation had formative and artificial characteristics, 
according to the Framework for Evaluation in Design Science 
Research - FEDS [36]. It is intended to perform other 
evaluations of the framework during the following stages of 
the research, addressing the Quick & Simple strategy, 
described in FEDS. 

This triangulation, carried out in the design and 
development stage, identified confirmations and complements 
when compared to the initially proposed framework. 

The main contributions identified in this triangulation, 
concerning the first framework version are the confirmations 
in the focus groups and the interviews, and the complementary 
considerations about game development.  

The most significant complements are related to 
approaches to game development and analysis, such as 
considerations of Ian Bogost's procedural rhetoric [2], MDA 
Model - Mechanics, Dynamics and Aesthetics [17], 6/11 
framework [9]: 6 emotions and 11 instincts and the balance 
between the elements of the elemental tetrad [30]. 

After triangulation, the approaches to some aspects of 
some framework dimensions were changed, without, 
however, new dimensions or aspects being identified. 

V. PROPOSED FRAMEWORK 
The framework presented in this paper corresponds to the 

revised framework after its first evaluation, the triangulation 
performed in the design and development stage. 

Each dimension of the framework can be discretized into 
relevant aspects and each aspect into items to be analyzed 
according to the suitability of their application in the serious 
game. 

The items that make up each aspect should reflect the 
existence of this aspect, its possible configurations and its 
influences on the serious game. 

When developing a serious game, it is suggested that the 
technical and personal possibilities and constraints be 
analyzed to determine the items associated with each aspect. 

For the evaluation of a serious game, the items of each 
aspect can be chosen according to the application context of 
the game. 

Thus, the analysis can be performed at three levels of 
detail, from the most specific to the most general: 

• Component items of each relevant aspect of the 
dimension; 

• Relevant aspects of the dimension, if there are 
limitations to answering all the items of an aspect; 

• Dimension as a whole. 

According to the available resources (knowledge or time, 
for example), mixing the depth of analysis for each dimension 
is possible. 

Although initially this framework suggests the items that 
could characterise each aspect, for each application context, 
theme and audience, the items related to the aspects are 
different. 

Descriptions of the dimensions and aspects of the 
framework follow.  

A. Learning dimensions 
The learning dimensions are those related to the elements 

of serious games that concern instruction and learning. They 
are related to the instructional treatment given to the content, 
appropriate to the target audience of the game, observing 
characteristics such as the participant's level of knowledge and 
the interesting and necessary audio-visual resources to 
promote learning. Regarding the learning dimensions, each 
dimension and aspect are described below. 

1) Content/Context/Framing 
The content needs to be appropriate to the objectives of 

the serious game, providing opportunities for understanding. 
It must be appropriate to the target audience, concerning the 
professional context of the students/players and their level of 
knowledge and skills.  

Special attention should be paid to the relevance of the 
topics covered and focus on the expected student outcomes. 
Regarding this dimension, the following aspects should be 
considered: Content clarity, adequate context, content level 
and content coverage. 

2) Instructional elements 
The objectives must be approached clearly, so that it is 

possible to evaluate if they were effectively met, respecting 
the limits of the students concerning their cognitive load and 
the use of their memory. The following aspects should be 
observed: Learning objectives approach, evaluation types, 
and cognitive load and memory usage. 
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3) Learning outcomes 
Every serious game should have a set of expected learning 

outcomes. These outcomes should be aligned to the 
challenges and situations of the game and should be 
measurable throughout the game and also in pre-tests and 
post-tests. To develop or evaluate a serious game, it is 
suggested that the learning outcomes be analyzed concerning: 
Objectives' compliance, challenges' alignment, level 
progression and opportunities to redo tasks. 

4) Learning adaptation 
The learning dimensions can be adapted to provide better 

learning outcomes. According to the student's interactions, 
the learning curve, feedbacks (immediate and delayed) and 
the student's evolution in the game can be adapted, to improve 
learning outcomes. Also, the game content can be changed so 
each player can have better learning opportunities. Regarding 
the ways of adapting the learning dimensions, the relevant 
aspects are: Learning curve, feedbacks, evolution/goals and 
content change. 

B. Game dimensions 
The gameplay dimensions comprise all the game 

mechanics and elements that a serious game may present, such 
as challenges, points, leaderboards, badges, game narrative, 
audios, and scenarios. The dimensions of this field should be 
considered as the ones responsible for the entertainment and 
engagement of the participants in serious games. Following 
are the dimensions, aspects and corresponding items related to 
game dimensions of the Framework for Adaptive Serious 
Games. 

1) Game mechanics 
The mechanics of a serious game can be characterized as 

its general operation, including its rules and relations among 
the game elements. In other words, it comprises all the audio-
visual elements of the game, the way they interact with each 
other forming the game scenarios, besides how players 
interact with the game elements and with other players. 
Regarding game mechanics, the aspects to be analyzed are: 
Interaction types, game elements, reward structures and 
tasks. 

2) Game environment 
Game elements are the components used to present the 

game’s situations and to provide emotions to the players. A 
game can have several elements [31], such as scoreboards or 
challenges. The game elements should create a harmonious 
learning environment and engage players. In this sense, some 
aspects are considered essential: Aesthetics, audio, 
immersion, narrative and challenges. 

3) Results 
Game outcomes are measures of what happens during the 

game and can be used to adapt the game to, for example, keep 
the player in the flow state by balancing the challenges and 
the player's skills and knowledge. The game’s results can be, 
for example, the score achieved by a player, the amounts of 
items collected, the levels completed, and the time to 
overcome some challenges. These outcomes may or may not 
be present in the game and can be configured for various 
states. The most common are points, choices, levels and 
rewards. 

4) Game adaptation 
Adaptation of a game can be either offline, planned during 

game design and development, or online, during gameplay. It 

can be characterized as adaptability through player choices 
and parameterizations or as adaptivity through dynamic 
changes during gameplay. Among the forms a serious game 
can be adapted, the following should be highlighted: 
Adaptation decisions and game elements change. 

VI. CONCLUSIONS AND FUTURE WORK 
From methodologies’ and data’s triangulation, a 

framework for adaptive serious games was proposed with the 
main goal of approximating the game's learning and 
engagement results to the expected results, using the 
adaptation of the serious game. 

The dimensions of this framework are grouped into 
learning and game, corresponding to the main characteristics 
of a serious game.  

This framework provides three levels of analysis, which 
are dimensions, aspects and items, which can be addressed in 
the development and the evaluation of this type of artefact. 

Following the DSR methodology, the next steps in this 
investigation are to apply the proposed framework to develop 
a serious game, apply the framework to evaluate this serious 
game, validate this application, validate the framework by 
applying the developed serious game to players and analyze 
their game results, learning outcomes, and engagement 
indicators, as well as their relationship with the dimensions of 
the proposed framework. 

REFERENCES 
[1] Almeida, P., Pedro, L., Moita, M., Magalhães, R., Santos, A., & 

Moreira, L. (2011). Serious games as an organisational onboarding tool 
for new employees. 6th Iberian Conference on Information Systems 
and Technologies (CISTI 2011), 1–6. 
https://ieeexplore.ieee.org/abstract/document/5974334/ 

[2] Bogost, I. (2008). The rhetoric of video games. MacArthur Foundation 
Digital Media and Learning Initiative. 
http://graysonearle.com/edu/gamepro/readings/bogost_procedural_rhe
toric.pdf 

[3] Boller, S., & Kapp, K. (2017). Play to learn. Alexandria, Virginia: ATD 
Press. 

[4] Boyle, E. A., Connolly, T. M., Hainey, T., & Boyle, J. M. (2012). 
Engagement in digital entertainment games: A systematic review. 
Computers in Human Behavior, 28(3), 771–780. 
https://www.sciencedirect.com/science/article/pii/S074756321100264
0 

[5] Boyle, E. A., Hainey, T., Connolly, T. M., Gray, G., Earp, J., Ott, M., 
Lim, T., Ninaus, M., Ribeiro, C., & Pereira, J. (2016). An update to the 
systematic literature review of empirical evidence of the impacts and 
outcomes of computer games and Serious games. Computers & 
Education, 94, 178–192. 
https://doi.org/10.1016/j.compedu.2015.11.003 

[6] Calderón, A., & Ruiz, M. (2015). A systematic literature review on 
Serious games evaluation: An application to software project 
management. Computers & Education, 87, 396–422. 
https://doi.org/10.1016/j.compedu.2015.07.011 

[7] Coutinho, C. P. (2014). Metodologia de investigação em ciências 
sociais e humanas. 
https://vpn.uab.pt/https/www.google.com/books?hl=pt-
BR&lr=&id=uFmaAwAAQBAJ&oi=fnd&pg=PT3&dq=%22Metodol
ogia+de+investiga%C3%A7%C3%A3o+em+Ci%C3%AAncias+Soci
ais+e+Humanas%22&ots=GheF0Bi_S5&sig=yUNphzd4I5_AgeVxT
FgW33Bt7V0 

[8] Creswell, J. W. (2014). Research Design: Qualitative, Quantitative, and 
Mixed methods Approaches. SAGE Publications, Inc. 4th ed. 

[9] Dillon. (2011). The 6-11 Framework: A new methodology for game 
analysis and design. Proceedings Game-On Asia Conference, 
Singapore. https://www.academia.edu/download/14091846/GameOn-
Asia_02-Dillon.pdf 

Authorized licensed use limited to: b-on: Universidade Aberta. Downloaded on December 30,2024 at 23:51:20 UTC from IEEE Xplore.  Restrictions apply. 



2023 18th Iberian Conference on Information Systems and Technologies (CISTI) 
20 – 23 June 2023, Aveiro, Portugal 
ISBN: 978-989-33-4792-8 

[10] Donovan, L., & Lead, P. (2012). The use of Serious games in the 
corporate sector. A  State of the Art Report. Learnovate Centre 
(December 2012). https://www.learnovatecentre.org/wp-
content/uploads/2013/06/Use_of_Serious_Games_in_the_Corporate_
Sector_PRINT_FINAL.pdf 

[11] Dresch, A., Lacerda, D. P., & José Antonio Valle Antunes Júnior 
(Junico Antunes). (2020). Design Science Research: Método de 
Pesquisa para Avanço da Ciência e Tecnologia. Bookman Editora. 
https://play.google.com/store/books/details?id=M63XDwAAQBAJ 

[12] Engberg-Pedersen, A. (2017). Technologies of Experience: Harun 
Farocki’s Serious games and Military Aesthetics. Boundary 2, 44(4), 
155–178. https://read.dukeupress.edu/boundary-2/article-
abstract/44/4/155/130459 

[13] Ferreira de Almeida, J. L., & dos Santos Machado, L. (2021). Design 
requirements for educational serious games with focus on player 
enjoyment. Entertainment Computing, 38. 
https://doi.org/10.1016/j.entcom.2021.100413 

[14] Greitzer, F. L., Kuchar, O. A., & Huston, K. (2007). Cognitive science 
implications for enhancing training effectiveness in a serious gaming 
context. ACM Journal on Educational Resources in Computing, 7(3), 
2 – es. https://doi.org/10.1145/1281320.1281322 

[15] Hamari, J., Koivisto, J., & Sarsa, H. (2014). Does Gamification Work? 
-- A Literature Review of Empirical Studies on Gamification. 2014 
47th Hawaii International Conference on System Sciences, 3025–3034. 
https://doi.org/10.1109/HICSS.2014.377 

[16] Hays, R. T. (2005). The effectiveness of instructional games: A 
literature review and discussion. 
https://apps.dtic.mil/sti/citations/ADA441935 

[17] Hunicke, R., LeBlanc, M., & Zubek, R. (2004). MDA: A formal 
approach to game design and game research. Proceedings of the AAAI 
Workshop on. https://www.aaai.org/Papers/Workshops/2004/WS-04-
04/WS04-04-001.pdf 

[18] Kapp, K. M. (2012). The gamification of learning and instruction: 
game-based methods and strategies for training and education. John 
Wiley & Sons. https://www.google.com/books?hl=pt-
BR&lr=&id=M2Rb9ZtFxccC&oi=fnd&pg=PR12&dq=%22the+gami
fication+of+learning+and+instruction%22+&ots=JxPkZ69JaM&sig=
AX0JP5Piy1cb-6DupkLFQ6OtrZk 

[19] Kapp, K. M. (2013). The gamification of learning and instruction 
Fieldbook: Ideas into practice. New York, USA: John Wiley&Sons. 
https://books.google.com/books?hl=pt-
BR&lr=&id=cdtnAQAAQBAJ&oi=fnd&pg=PR25&dq=%22The+ga
mification+of+learning+and+instruction%22&ots=lupdfvnVru&sig=
qZYwN6kzW3Mwr1xXJD3oM9dNSss 

[20] Kitchenham, B. (2004). Procedures for performing systematic reviews. 
Keele, UK, Keele University, 33(2004), 1–26. 
https://www.elizabete.com.br/rs/Tutorial_IHC_2012_files/Conceitos_
RevisaoSistematica_kitchenham_2004.pdf 

[21] Larson, K. (2020). Serious games and Gamification in the Corporate 
Training Environment: a Literature Review. TechTrends, 64(2), 319–
328. https://doi.org/10.1007/s11528-019-00446-7 

[22] Lopes, R., & Bidarra, R. (2011). Adaptivity Challenges in Games and 
Simulations: A Survey. IEEE Transactions on Computational 
Intelligence in AI and Games, 3(2), 85–99. 
https://doi.org/10.1109/TCIAIG.2011.2152841 

[23] Luo, L., Yin, H., Cai, W., Lees, M., & Zhou, S. (2013). Interactive 
scenario generation for mission-based virtual training: Interactive 
scenario generation. Computer Animation and Virtual Worlds, 24(3-
4), 345–354. https://doi.org/10.1002/cav.1525 

[24] Martin, S.M., Casey, J.R and Kane, S. (2021). Serious games in 
Personalized Learning – New Models for Design and Performance. 
New York: Routledge. 

[25] Mayer, R. E. (2014). Computer games for learning: An evidence-based 
approach. MIT Press. https://www.google.com/books?hl=pt-
BR&lr=&id=VckIBAAAQBAJ&oi=fnd&pg=PR7&dq=Mayer+2014
+game+review&ots=5xIU86Tf9F&sig=5dQmaQfr4NlEcBWIl8YNH
mJgnHc 

[26] Pabon, L. C. (2016). Training Through Serious games: The 
Relationship Between Travel Agent Engagement, Knowledge of 
Cruise Products and Cruise Sales. FIU Electronic Theses and 
Dissertations, 1-187. https://doi.org/10.25148/etd.FIDC000713 

[27] Peffers, K., Tuunanen, T., Rothenberger, M. A., & Chatterjee, S. 
(2007). A Design Science Research Methodology for Information 

Systems Research. Journal of Management Information Systems, 
24(3), 45–77. https://doi.org/10.2753/MIS0742-1222240302 

[28] Pistono, A. M. A. A., Santos, A. M. P., & Baptista, R. J. V. (2021). A 
Review of Adaptable Serious games Applied to Professional Training. 
Journal of Digital Media & Interaction, 4(11), 60–85. 
https://doi.org/10.34624/jdmi.v4i11.26419 

[29] Riedel, J. C., Feng, Y., Hauge, J. M. B., Hansen, P. K., & Tasuya, S. 
(2015). The adoption and application of Serious games in corporate 
training—The case of manufacturing. 2015 IEEE International 
Conference on Engineering, Technology and Innovation/International 
Technology Management Conference (ICE/ITMC), 1–9. 
https://ieeexplore.ieee.org/abstract/document/7438684/ 

[30] Schell, J. (2020). The Art of Game Design: A Book of Lenses. CRC 
Press (3rd ed.) 

[31] Sillaots, M., Jesmin, T., & Rinde, A. (2016). Survey for mapping game 
elements. Proceedings of the 10th European Conference on Game-
Based Learning ECGBL, 617–626. https:// 
www.researchgate.net/profile/Martin_Sillaots/publication/326837965
_Survey_for_Mapping_Game_Elements/links/5b6830534585158478
7f278f/Survey-for-Mapping-Game-Elements.pdf 

[32] Spiggle, S. (1994). Analysis and Interpretation of Qualitative Data in 
Consumer Research. The Journal of Consumer Research, 21(3), 491–
503. https://doi.org/10.1086/209413 

[33] Turner, D., III. (2014). Qualitative interview design: A practical guide 
for novice investigators. The Qualitative Report. 
https://doi.org/10.46743/2160-3715/2010.1178 

[34] Uskov, A., & Sekar, B. (2014). Serious games, gamification and game 
engines to support framework activities in engineering: Case studies, 
analysis, classifications and outcomes. IEEE International Conference 
on Electro/Information Technology, 618–623. 
https://doi.org/10.1109/EIT.2014.6871836 

[35] van Oostendorp, H., Van der Spek, E. D., & Linssen, J. (2014). 
Adapting the Complexity Level of a Serious Game to the Proficiency 
of Players. EAI Endorsed Trans. Serious Games, 1(2), e5. 
https://research.tue.nl/files/42091477/sg.1.2.e5.pdf 

[36] Venable, J., Pries-Heje, J., & Baskerville, R. (2016). FEDS: a 
Framework for Evaluation in Design Science Research. European 
Journal of Information Systems, 25(1), 77–89. 
https://doi.org/10.1057/ejis.2014.36 

[37] Wattanasoontorn, V., Hernández, R. J. G., & Sbert, M. (2014). Serious 
games for e-Health Care. In Y. Cai & S. L. Goei (Eds.), Simulations, 
Serious games and Their Applications (pp. 127–146). Springer 
Singapore. https://doi.org/10.1007/978-981-4560-32-0_9 

[38] Whitton, N., & Moseley, A. (2014). Deconstructing Engagement: 
Rethinking Involvement in Learning. Simulation and Gaming, 45, 
433–449. https://doi.org/10.1177/1046878114554755 

[39] Wouters, P., van der Spek, E. D., & van Oostendorp, H. (2009). Current 
Practices in Serious Game Research: A Review from a Learning 
Outcomes Perspective. In Games-Based Learning Advancements for 
Multi-Sensory Human-Computer Interfaces: Techniques and Effective 
Practices (pp. 232–250). IGI Global. https://doi.org/10.4018/978-1-
60566-360-9.ch014 

Authorized licensed use limited to: b-on: Universidade Aberta. Downloaded on December 30,2024 at 23:51:20 UTC from IEEE Xplore.  Restrictions apply. 


