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Abstract 
This paper presents a case study analyzing which learning cognitive strategies are employed by 
students who play digital games in both in-school and out-of-school learning contexts. As a Case 
Study, it falls within the qualitative research category. The researcher integrated themselves to the 
subjects' learning facility for data-gathering, following all recommended ethical protocols for research 
involving underage subjects. The following data collection instruments were used: research diary, 
questionnaire, and interviews, conducted with teenagers who play digital games during formal 
learning activities. Analysis involved data-crossing and checking our data against existing studies and 
theories, as well as a cartographic production. Data indicates that digital games enhance student usage 
of cognitive strategies and favor competencies and abilities-based learning over formal learning 
contents. 

Keywords: cognitive strategies, digital games, teaching, learning. 
 

Resumo 

Este artigo apresenta um estudo de caso que analisa quais as estratégias cognitivas de aprendizagem 
utilizadas pelos estudantes que jogam jogos digitais tanto em contextos de aprendizagem dentro como 
fora da escola. Como estudo de caso, enquadra-se na categoria de investigação qualitativa. O 
investigador integrou-se na facilidade de aprendizagem das disciplinas para a recolha de dados, 
seguindo todos os protocolos éticos recomendados para a investigação envolvendo disciplinas 
menores de idade. Foram utilizados os seguintes instrumentos de recolha de dados: diário de 
investigação, questionário, e entrevistas, realizadas com adolescentes que jogam jogos digitais durante 
actividades de aprendizagem formal. A análise envolveu o cruzamento de dados e a verificação dos 
nossos dados em relação a estudos e teorias existentes, bem como uma produção cartográfica. Os 
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dados indicam que os jogos digitais melhoram a utilização de estratégias cognitivas pelos estudantes e 
favorecem a aprendizagem baseada em competências e capacidades em detrimento dos conteúdos de 
aprendizagem formal. 

Palavras-Chave: estratégias cognitivas, jogos digitais, ensino, aprendizagem. 
 

Introduction 

Nowadays, most people live in a digital universe. Teachers and students alike are often 

online, as digital media are a constant in the lives of children and young people, at school and 

elsewhere. Electronic games are one of various digital media and technologies routinely 

enjoyed by many (MÜLLER; CRUZ, 2016). Therefore, most children are born into a 

technological world and are progressively immersed in this universe, at once the products and 

the producers of our digital culture (KNAUL et al., 2018).  

According to Lucena (2016), Digital Culture or cyberculture encompass the ways in 

which virtual spaces are used and appropriated by cultural subjects. Pimentel (2017) explains 

that by playing with digital technologies, digital culture children use those cultural artifacts to 

learn. Moreover, as Digital Technologies (DT) progress, the relevance of digital games has 

expanded beyond the sphere of entertainment and they are increasingly used in a variety of 

contexts, including new teaching practices. 

We must regard Digital Game-Based Learning (DGBL) critically and analytically, and 

this involves rethinking our concepts of learning (RAMOS; CRUZ, 2018). Our goal is to 

create diversified teaching strategies, rather than try to shoehorn DT into activities that can be 

developed without them. To that end, we must gain a better understanding of how digital 

games fit into Digital Culture, so that we may be better equipped to deal with them in 

classrooms and other settings (educational or not). 

This study describes the results of an investigation conducted as part of a PIBIC - 

Programa Institucional de Bolsas de Iniciação Científica [Brazil's National Scientific 

Initiation Scholarship Program] research. Our research question was: which cognitive 

strategies are promoted by incorporating digital games to learning contexts, both in-school 

and out-of-school? 

Our main research goal was to analyze which cognitive learning strategies are 

employed by digital game players in both in-school and out-of-school learning contexts. Our 

research objectives were: ascertaining how digital games are used in learning processes that 

take place in educational contexts; understanding how digital games impact the digital culture 
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paradigm shift, and determining how those games enhance the use of cognitive strategies in 

in-school and out-of-school learning contexts. 

This paper presents the results of an empirical research conducted at a language 

school; data were checked against the theoretical framework underlying the research outline 

and development. 

 

Digital games in learning processes at educational settings 

Anastácio and Ramos (2018, p. 160) define digital games as "a composite ludic 

activity that involves a series of actions and decisions limited by rules and by the game's 

universe, which result in a final condition". Such games are increasingly pervasive in 

children's lives, often even before they start school (PIMENTEL, 2017). Games are gradually 

coming to be regarded as pedagogical resources for schoolteachers (RAMOS; CRUZ, 2018). 

The use of digital games in educational contexts yields positive learning results, as 

verified by multiple studies (PEREIRA; CAMPOS, 2016; SILVA; SOUZA, 2016; RAMOS; 

ANASTÁCIO, 2018). It is fair to say that digital resources are widely used in our society. 

Both students and teachers are often online, and therefore DT has affected the ways in which 

we teach and learn (PEREIRA; CAMPOS, 2016).  

Moreover, students "were born into a digital culture that increasingly demands 

interactivity and participation in technology-mediated activities" (ALVES, 2018, p. 04). Thus, 

using digital games in educational contexts acts as a draw for students, given that their interest 

might be piqued by the incorporation of devices and practices that they already use in other 

(more informal) settings. 

Digital games enable teachers to discuss and problematize the many uses of 

technological devices such as tablets and smartphones, so ubiquitous in young peoples' lives 

(RAMOS; ANASTÁCIO, 2018). That is but one possible contribution of digital games to 

learning, considering how technology shapes the world students live in. 

The use of digital games in the classroom has the additional advantage of being a 

refreshing change from regular learning activities. According to Silva and Souza (2016), 

students believe that teachers can facilitate learning by making their classes 'more dynamic', 

that is, less traditional and less centered on lecture-based lessons. Those scholars claim that 

incorporating DT to teaching practices helps students learn in simpler and more effective 

ways. 
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Digital games have a ludical component; Luckesi (2014, p. 19) defines ludicity as "an 

internal state of well-being, joy, and fulfillment achieved by investing energy and time into an 

activity that can and should happen at any moment or stage in every human being's life". This 

is one of the main reasons why digital games are usually well-received by students:  

children's interest in learning may manifest in different ways, many of which 
involve ludic and pleasant experiences. By combining ludicity and motivation, 
games can potentialize learning by small children, who are in constant development 
(RAMOS; ANASTÁCIO, 2018, p. 221). 

Games can make classes lighter, facilitate understanding and increase student interest, 

thus developing learning and thinking skills, aside from promoting curiosity and interest for 

the unknown (PEREIRA; CAMPOS, 2016). 

Pereira et al. (2016) confirm that digital games help develop several competencies, 

such as problem-solving, creating algorithms, understanding mathematical concepts and its 

abstract notation system, and logical-mathematical thinking, aside from promoting learning of 

matters pertaining to various areas, such as economics, politics, ethics, environmental 

sustainability, etc. Therefore, digital games may be used for multidisciplinary, 

interdisciplinary and transdisciplinary learning involving a wide variety of topics, including 

but not limited to the ones listed above.  

Teachers may use existing digital games with their students, and also propose that 

students build their own games. Thus, digital games "may enhance the development of 

knowledges and abilities, interaction, intersubjectivity, autonomous thinking and 

transcendence, furthering a student's critical consciousness (PEREIRA, SILVA, PICONEZ, 

ZIMMER, 2016, p. 02). That is owed to how games demand that students research and learn 

about something, thereby pushing them to search for new information; this process causes 

students to become more knowledgeable and assume more active roles in the production of 

their own knowledge. 

However, we must remember that "it is not enough to employ computational 

resources; instead, they must be fully integrated to teaching practices" (MARINHO; 

STRUCHINER, 2013, p. 09). One must not simply bring digital games into the classroom, for 

the true goal is the student's learning and this requires integrating DT into the school's 

Political Pedagogic Project (PPP), as Silva and Souza (2016) remind us. 

Therefore, despite their many verified contributions to learning, using digital games at 

school is no simple matter. As pointed out by Müller and Cruz (2016), many schools lack the 

required digital resources (technological infrastructure). There are also gaps in teacher 

education and digital literacy; "teachers and students use digital media in their social lives, but 
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at school those resources must be used with educational intent, properly addressed in 

pedagogical projects" (PEREIRA, SILVA, PICONEZ, ZIMMER, 2016, p. 02).  

This calls for action in the initial education and professional development of teachers, 

most of whom have trouble incorporating media into their teaching practices despite using it 

regularly in their personal lives (MÜLLER; CRUZ, 2016). 

In addition, there is a limited number of digital games fit for educational use; many 

have very little pedagogic applicability, while others that are more specifically learning-

oriented lack technical quality, with sub-par interfaces, image quality, playability and 

interactivity (ALVES, 2008). 

 

Cognitive strategies in K-12 education 

Given the ubiquity of DT in today's society, digital media can be used to develop 

learning strategies (SILVA, 2012). These technologies enable us to access vast amounts of 

information, which is often presented in a constant, disordered, and dispersed manner 

(BELUCE, OLIVEIRA, OLIVEIRA, 2018). This veritable informational tangle does not 

ensure that new knowledges are gained or enhanced simply upon being accessed, and thus we 

must employ strategies to ensure learning. Alves (2016) defines learning strategies as actions 

that combine thinking, reason, emotion, intuition, and multidimensional ways to interact with 

information. This means that strategies allow us to deal with uncertainty and to mind ecology 

of action: when an action escapes us, it spreads beyond our control. 

Learning strategies are defined by Silva (2012, p. 24) as "tools employed by learning 

subjects to best store information and retrieve it as efficiently as possible when needed" ; thus, 

they can benefit students' learning experiences at school and elsewhere. 

We must also consider that digital games open up new possibilities in terms of 

teaching and learning, which may allow us to reach people who favor different learning 

modalities, as well as build diverse learning scenarios and engage in learning that is 

interconnected, intersectional, interdependent, unique, and valid for each person, including 

their virtual and in-person relationships with others (ALVES; VIANA; SANTOS, 2017). 

Let us begin by looking at Silva's (2012) classification of learning strategies into 

cognitive and metacognitive ones. Darroz, Trevisan and Rosa (2018, p. 97) define 

metacognitive strategies as those pertaining to "learning how to learn, [...] they are engaged 



6 

EM TEIA – Revista de Educação Matemática e Tecnológica Iberoamericana – vol. 12 - número 4 – 2021 
 Este trabalho está licenciado com uma Licença Creative Commons Atribuição (CC BY) 4.0 Internacional 

when the subject identifies the best way to solve a problem-situation". In Pimentel's (2017) 

words, those strategies are used to manage and control learning contexts. 

This study focuses on cognitive learning strategies, the ones "focused on primary or 

basic learning [...] they can be further classified into rehearsal, production and organization 

strategies"(PIMENTEL, 2017, p. 89). They allow us to perform an initial structuration of 

knowledge and are mostly employed upon first contact with a new topic. According to 

Boruchovitch (2007), cognitive strategies aim at specific learning and employ one or more 

strategies, such as highlighting and note-taking. 

Darroz, Trevisan and Rosa (2018, p. 97) explain that cognitive strategies promote 

knowledge and have to do with performing tasks; they are "among the most commonly used 

strategies when it comes to gaining knowledge through organization and memory. However, 

most students employ those strategies mechanically". In other words, this sort of strategy is 

connected to mechanical learning and seldom promotes reflection about the act of learning in 

itself. The main goal would be storing information. 

Cognitive strategies and their uses in educational contexts are systematized in Table 1.  

 

Table 1 – Cognitive Strategies and their actions 

Strategies Actions 

Rehearsal 

• Repeating keywords out loud 
• Repeating keywords in writing 
• Highlight portions of a text 
• Emphasizing portions of a text 
• Taking notes 

Production 

• Rewriting 
• Summarizing 
• Paraphrasing 
• Taking notes about one's own understanding of the topic 
• Creating rhymes 
• Creating abbreviations 
• Creating keywords 
• Creating analogies 
• Creating questions about a topic 
• Answering questions about a topic 

Organization 
• Proposing categories 
• Creating conceptual networks 
• Making mind-maps or conceptual maps 

Source: Silva (2012) 
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We can infer from Table 1 that cognitive strategies can be implemented using a variety 

of artifacts, DT included. According to Costa (2004, p. 29), "the heart of the matter is not 

technology in itself, but rather how we regard that technology, using it first and foremost as a 

cognitive learning strategy". This claim implies that we must seek to understand DT as 

artifacts whose full integration to classrooms demand that we rethink the social role of 

schools, syllabuses, and teacher education. Pimentel (2017) says that rehearsal strategies 

involve the repetition of keywords (either out loud or in writing), emphasizing key text 

portions, and also note-taking. 

Production strategies include rewriting, summarizing, paraphrasing, taking notes about 

one's personal comprehension of a text, abbreviations, keywords, analogies, as well as 

creating and answering questions about a topic. In other words, while rehearsal strategies 

emphasize repeating newly-learned contents, production strategies function by associating the 

new information to previous knowledge. Organization strategies form categories and create 

conceptual networks and maps, thus structuring the information one intends to learn 

(PIMENTEL, 2017). This is very common in K-12 Education. 

Based upon that, we may infer that "teachers must use different strategies during class, 

creating various possibilities and allowing more students to effectively learn (PIMENTEL, 

2017, p. 88), given that each student responds better to a different learning strategy. For 

students of English as a Foreign Language (as well as other languages), cognitive learning 

strategies can contribute significantly to learning insofar as they lead students to practice – 

performing repetitions, taking notes, creating analogies, etc. 

Pimentel (2017) stresses that schools are engaged in developing cognitive strategies 

and even in incorporating DT into it, but children and teens visibly tend to use DT for more 

than just rehearsal, production, and organization strategies. Our expectation is that by using 

DT as cognitive tools, students will have the opportunity to form and confirm hypotheses and 

in so doing produce their own knowledge (SILVA, 2019). 

 

Methodology 

Our research falls into the qualitative category seen as how we worked with subjective 

aspects, trying to ascertain non-explicit or even unconscious motivations, and seeking to build 

perceptions and understanding about the general nature of the researched topic, with room for 

interpretation. The best fit for our analytical approach and data collection particularities was 

the Case Study (YIN, 2001), combined with Cartography procedures, which enable the 

researcher "to map psycho-social landscapes, to dive into a geography of affects, movement, 
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and intensity" (MARTINES, MACHADO, COLVERO, 2013). In order to draw such maps, 

the researcher has immersed themselves into the field and therefore this investigation has 

yielded more than conclusive results, seen as how the entire process was of the utmost 

relevance.  

Data collection involved students of a language school in the city of (blind review), 

AL, Brazil. First, we tried reaching out to a few (blind review) public schools, but none of 

them met our research requirements. We tried private schools next, to no avail. In the end, a 

language school was the best fit for our research.  

We used three investigative tools: questionnaire, participant observation, and 

interviews, in that order. By integrating ourselves to the subjects' learning context, observing 

and documenting (taking notes), we were able to produce an accurate description of what took 

place, which served as the basis for our analysis. In addition, data tabulation and analysis 

enabled us to describe reality. Data appraisal involved interpretation, sequential analysis, and 

coding. 

The inclusion criteria were: teenagers aged between 12 and 15 who had signed our 

Term of Agreement and whose parents had signed the Free and Informed Consent Term 

(FICT); exclusion criteria were: teenagers who did not attend the language school where the 

research took place and who did not use digital games on a daily basis. 

 

Results and discussion 

Our research subjects were two teenage girls aged 14 and 15, respectively attending 

the final year of Middle School and the second year of High School in the Brazilian system. 

Section 1 of the questionnaire assessed participants' relationships to Digital Culture, 

determining whether they owned and used digital artifacts and social media. 

Both subjects have a computer or notebook and Internet access at home, and one of 

them also mentioned owning a tablet. Only one subject answered about Internet access at her 

school, stating that there was none. The questionnaire also revealed that both teenagers are 

online for an average of 6-10 hours a week. 

Both subjects own smartphones. On the topic of social media, both are active 

Instagram users and only one of them also has Twitter and Facebook accounts. Both have e-

mail accounts and neither keeps a blog. The data are in line with both CGI.br logs and 

Pimentel's (2017) research, allowing us to classify both teenagers as Digital Culture members 

on account of owning digital artifacts and using them in everyday life. 
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Section 2 of the questionnaire employed a Likert scale to identify how the subjects use 

digital artifacts and the Internet as learning strategies. Question 2.1 was about using the 

Internet for school assignments; one subject said she rarely did that, and the other that she 

sometimes did. This indicates that both are still unfamiliar with the learning potential of the 

Internet and digital artifacts; their usage of those technologies is still centered on 

entertainment. 

When asked whether their teachers encouraged students to use Internet resources as 

study tools, both answered affirmatively. They stated that their teachers constantly 

encouraged them to do that, disavowing their answers to Question 2.1. It should be noted that 

when asked whether their teachers encourage the use of digital games as study tools, both 

subjects stated that that never occurs. This is an instance of resistance to incorporate digital 

games to this particular context.  

However, both subjects reported sometimes using their cellphones/smartphones for 

school assignments and tasks, as well as researching topics addressed in the classroom, even 

though one of them had previously stated that she rarely used the Internet as a study tool. 

Conversely, the teenagers declared that they always use the Internet to play online. 

On that topic, both said that while playing they never feel troubled upon realizing that 

they cannot understand the game they are playing. One subject said that when she got stuck 

on a game obstacle, she often tried to look up videos or tutorials online, while the other 

subject said she rarely used those resources. Likewise, one subject stated often talking to other 

people for that end, while the other subject said she sometimes did that. 

When asked whether they share with others new knowledges gained when playing a 

game, one subject answered 'rarely' and the other 'often'. 

In the same questionnaire section, when asked about whether they go over their moves 

and try alternatives upon realizing that they are unable to complete a game level, one subject 

answered 'often', which signals the use of Silva's (2012) production strategies, such as 

analyzing/reviewing moves. 

The other subject answered 'never' to the same question. When asked about whether a 

string of failures at a game causes them to stop playing it and try a new one or engage in 

another activity, they provided similar answers: 'never' and 'rarely'. 

The final question in Section 2 inquired whether they are in the habit of writing down 

discoveries made while they play, and both subjects answered 'never'.  

The last section of the questionnaire comprised questions about their gaming 

experience. Question 3.1 was about the tools and strategies employed to understand a game in 
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a foreign language while playing online. One subject reported using a translator, while the 

other said she tried to infer and interpret. Asked about their experience playing online with 

speakers of other languages, one subject reported using the translator or her previous 

knowledge to communicate, while the other reported managing reasonably well, depending on 

the language spoken by her fellow players. Those answers involve a) rehearsal strategies 

(SILVA, 2012), in that words tend to be used repeatedly in a game and thus to be read/said a 

number of times, and b) production strategies such as analogies, when the subjects associate 

new knowledges to existing ones.  

Lastly, when asked about how did they learn how to play a game, both subjects gave 

similar answers: they reported playing it over and over again, that is, using repetition as a 

cognitive strategy (SILVA, 2012). 

In addition to the questionnaire, we have also interviewed the subjects in order to 

obtain data that might not be obtained by observation and the questionnaire. We began by 

asking the subjects whether they usually played any games. Both answered affirmatively: one 

plays Paladdinos and Minecraft, and the other plays Free Fire. 

Next, we asked whether they believed one can learn things by playing digital games. 

Both teenagers agreed that yes, digital games can help a person learn new languages while 

communicating with other people, even foreigners. According to Bastos and Amorim (2018), 

talking to native speakers is also a cognitive learning strategy in the study of a foreign 

language. This confirms a connection between these strategies and out-of-school learning.  

When asked whether they had ever learned anything while playing games, both 

subjects answered 'new languages'. When asked if they had learned anything else, both said 

'no'. 

When asked about where they usually play, one subject said that she played at home 

and during her English classes, while the other said that she only played at home, even though 

both of them do play during English classes (as seen during participant observation). 

The last question of the interview tried to ascertain whether any of the subjects' 

schoolteachers use digital games during classes. One subject answered affirmatively and 

explained that her English teacher at school uses a school app, while the other subject said 

'no'. 

The interview and the questionnaire were complemented by observation: the 

researcher sat in during the participants' language classes and witnessed them play games 

brought by their teacher, which allowed us to observe them employ certain cognitive 

strategies. Both students used production strategies (analogies): while playing, they associated 
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new information to previous knowledge. Certain class activities and dynamics also involved 

rehearsal strategies, such as repeating keywords (mostly out loud, but also in writing). This 

particular strategy is especially common in foreign language classes, where students are often 

told to repeat words and sentences, and to write them down. 

Our observation has also revealed that the teenagers are more involved, more 

participative, and less absentminded in class when games are used. Digital games seem to 

increase their curiosity and willingness to learn, especially when they lose; that is likely owed 

to how they try to understand what caused them to lose, so that they can avoid repeating the 

same mistake. Thus, any misses in the game caused them to pay greater attention to the 

teacher and to try to recall what they had previously studied about the contents addressed by 

the game. 

We have also observed that the subjects showed greater interest in game topics related 

to their everyday lives. The class often played quizzes in groups, in which the groups scored 

points by answering correctly and before their competitors. In other words, if two groups 

answered the same question correctly, the group that answered first would score more points 

for its shorter response time. When playing these quizzes, the subjects were anxious to answer 

soon and were sad and upset when they missed a question or were not the first group to 

answer it.  

 

Conclusion 

The bibliographical review has taught us that DT developments have impacts on 

teaching and learning. Nowadays, it is possible to employ learning strategies via digital 

media. Using these teaching-learning strategies can be helpful to students, as confirmed by 

our research. 

The collected data have also confirmed our research objectives, especially regarding 

how digital games are used in learning processes at educational contexts - in this case, to 

begin a class, to introduce and reinforce contents, and to confirm learning. Therefore, the use 

of digital games in educational contexts produces verifiable changes in the digital culture 

paradigm as these contexts adapt to DT developments and to better serve their students, who 

are constantly immersed in a digital world.  

The research objective centered on whether cognitive strategies in both in-school and 

out-of-school learning contexts could be bolstered with the use of digital games was also 

confirmed. Although the research subjects did not seem aware of it, their testimonies allowed 
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us to ascertain that using digital games (at school or not) does help them learn and that the 

games are indeed used as learning strategies, even if that is not deliberate on their part. 

The greatest difficulties met during our research were related to data-gathering. Our 

initial plan was to study public school students in their final year of Middle School whose 

teachers used digital games in class; however, we were unable to find any public schools that 

met those criteria. Next, we tried contacting private schools in hopes of finding any that used 

digital games in class, but once more came up empty. That led us to adapt our plans and 

collect our data at an English as a Foreign Language school, searching for a class with 

students aged between 12 and 15 (the average age for students in the final year of Middle 

School).  

This meant that only part of the students at the class indicated by the school 

coordinator met our research criteria. Moreover, the class had only a small number of students 

and not all of them matched the age of our target demographic. Lastly, the greatest obstacle 

involved the Term of Agreement and the Term of Free and Informed Consent: some students 

forgot to bring in their signed terms, and some parents did not allow their children to 

participate in the study. 

In view of the aforementioned difficulties, we believe that further research must be 

done on the subject. For instance, we should be looking into why teachers do not use digital 

games in class, even though it would bolster learning, as verified in this study and described 

by many scholars. That could contribute to promoting autonomous thinking and new ways of 

producing knowledge drawing from the experiences of multisensory, multidimensional 

subjects interacting with virtual and/or real environments (ALVES). Here is an open 

invitation to rethink our teaching and learning actions and strategies. 
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