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Abstract

The paper presents a review of literature resources that studied the effects of
digital games on students’ learning and intelligence. The research included 5,740
scientific papers from 11 electronic repositories that presented various evidence
of multidimensional impact of digital games on students. Categorization and
application of multiple qualitative criteria identified 36 representative papers
that presented empirical evidence. Various indicators and benchmarks used in
papers were analysed, taking into account the methodological limitations. The
results confirm the complex relations between digital games andlearning styles
and multiple intelligences on which the recommendations and questions for future
research are created.
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Introduction

Digital games started taking primacy in home entertainment industry in the
1970s, thus changing the traditional structures of human play and leisure activities.
Technological development, new hardware solutions and faster communication
enable continuous enhancement and improvement of computer games that eventually
permeate the lives of many generations. Computer and video games have become an
indispensable part of children’s and adolescents’ lives and play an important role in
youth culture (Dorman, 1997). Games can now be played anywhere and anytime, as
a technology-rich environment is overloaded with laptops, smartphones, mobile and
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home gaming consoles, desktop computers and other digital devices. Internal motivation
that young people have towards digital games can be combined with educational
content and objectives that Prensky (2003) named digital game-based learning.

The authors’ attitude is that the impact of digital games on the lives of generations of
students who currently are (or will be) in schools should not be marginalized. On the
contrary, playing modern visually/auditorily/kinesthetically-enhanced digital games
certainly affects the perceptual, cognitive, affective and psychomotor characteristics of
players, thus directly leading to adaptation of students’learning styles and intelligence
modalities.

The aim of the research is a systematic review of literary resources of empirical
evidence on the effect of digital games on learning styles and multiple intelligences.
The analysis can provide useful information to teachers in various areas and levels
of education and researchers in the fields of educational psychology, pedagogy,
technology-enhanced learning and game-based learning (GBL). The research used the
elements of systematic mapping method that includes the search of literary resources
in order to assess the scope and quality of published papers (e.g. empirical research) in
a particular area of interest (Petersen et al., 2008). Using the above mentionedmethod
enabled the aggregation and categorization of papers and the review of area of interest.
In order to apply the method successfully, first we defined the research questions. After
searching through relevant repositories, the selected papers were analysed and if the
defined criteria were met, the information was gathered and afterwards the results
were synthesized.

The rest of the paper is organized as follows. The following section presents
previous research categorizations on digital games, learning style models and multiple
intelligences. We further describe the research methodology, selection criteria
development and data analysis framework. Results are then presented, followed
bydiscussion and concluding remarks.

Previous Research Categorizations

Although it is intuitively clear that playing digital games can have numerous
positive effects, the analysis of literature presented lack of coherent and systematic
research in this domain, which is an obstacle for understanding its impact on learning
and creating empirically proven proposals for efficient utilization of this potential.
Contemporary education experts pay attention to the possibilities of implementing
learning styles and multiple intelligences psychological theories in the classroom,
which, in addition to the obvious impact of digital games on students’ lives, focused
our research on exploring the potential correlation between digital games, learning
styles and multiple intelligences.

In order to perform the qualitative analysis, a review of previously established
and generally accepted categorizations of digital games, learning styles and multiple
intelligences is created and presented further.
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Digital Games

Digital games have two unique characteristics: transmediality and enframing.
Transmediality is reflected in the phenomenon that games can be played through
various media (Juul, 2011). Development of technology accounts for the fact that
modern digital games are narrowing the gap between the virtual and the real world
so that players are increasingly being placed in a position to physically interact with
virtual characters and environments. The term enframing is related to the digital
nature of computer games. According to Heidegger and Lovitt (1977), the influence of
modern technology on human play is the enframing of the features and characteristics
of the virtual world created by a game designer.

Initial investigations of the impact that digital games have on students mostly dealt
with the psychological and emotional effects, often through analyses of the negative
aspects of playing and the relation of “violent” games and aggressive behaviour. It is
not difficult to find a relationship between playing video games and violent behaviour,
if desired. Griftiths and Hunt (1995) concluded that 98.7% of adolescents play video
games to some extent, with the fact that boys play more, and more often choose a
violent game. In their meta-analysis, Anderson and Bushman (2001) suggest that
playing violent digital games arouses aggressive thoughts, behaviour, and physiological
arousal. Despite the intensive debate amongst experts, research of the relationship
between violent games and aggressive behaviour has produced mixed results. For
example, Anderson and Dill (2000) argued that they experimentally proved the link
between games and aggressive behaviour, but when Ferguson et al. (2008) attempted
to replicate the findings using a standardized procedure in their study, they failed.
Moreover, the only correlation that they could prove was related to the connection
of domestic violence with violent games and aggressive behaviour. In addition to
aggression, researchers have studied the problems and inability to regulate the amount
of time students spend playing (Ogletree & Drake, 2007), and relation between playing
digital games and social isolation (Griffiths & Davies, 2002).

Despite the initial negative connotation, the interest in studying the positive effects
of playing computer games was soon developed. Ferguson (2007) examined positive
and negative effects of playing digital games in his meta-analysis and concluded that
playing is related to improving visual/spatial skills. However, the question of why
games generated this effect remained for future research.

The obvious motivation factor and the assumption that video game players can
develop useful skills induced De Freitas (2006) to observe computer games as a new
and attractive learning method. Using educational computer games can be effective
only if elements such as goals, competitions, challenges and fantasy positively influence
the motivation to learn. Motivation is related to the initiation, intensity and duration
of certain behaviour. It can be observed as the dyad of intrinsic (developed from
the students’ interest in acquiring knowledge or mastering the skill) and extrinsic
(based on the goal or grade achievement or the avoidance of penalty) motivation.
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Although at first glance attractive, using games in the classroom environment does
not always motivate students. For example, if the difficulty level is too high, the
student’s frustration increases, which reduces the level of confidence (Seery et al.,
2004). Successful playing involves the transition to a higher level and mastering the
new competences, resulting in a better player performance. In addition, a sense of
enjoyment in learning through games reduces anxiety.

Digital games can generally be integrated into the educational process in three ways
(Sung et al., 2011; Wang & Wu, 2009):

o Using games instead of traditional exercises to motivate students to devote extra
effort in the tasks realization, which presents the teacher with the opportunity
to monitor student performance in real time (Foss & Eikaas, 2006; Sindre et al.,
2009);

o Playing while learning in the classroom to improve motivation and student
engagement (Wang et al., 2007, 2008);

o Modifying or creating digital games by students in order to acquire skills in the
field of computer science (El-Nasr & Smith, 2006). This process is called game
development-based learning, and is used with the aim of utilization of students’
enthusiasm to play.

After an initial interest in the use of commercial-off-the-shelf (COTS) games in the
classroom, the focus shifted towards learning based on games specifically developed
for education (e.g. GBL). Rodrigues and Carvalho (2013) emphasized the strategies
of using popular commercial games (e.g. Angry Birds in the course of physics) but
did not present the implementation of the analysed concepts. Bopp (2007) stated that
the narration in games can motivate students positively. It is useful in the learning
environment and provides an opportunity for reflection, evaluation, illustration and
example provision (Kelleher et al., 2007; Malone, 1981). Contemporary educational
theories support the concept of active, experiential, problem learning, combined with
synchronous feedback (Boyle et al., 2011), which is easily accomplished using digital
games. Experts are also interested in research on “serious games” (SG) designed to
influence the behaviour and attitudes, mainly in education, health care, marketing etc.

Research has mainly focused on the diverse manner of application of digital
games in the learning process, usually in the cognitive domain. Authors’ stance is
that the evaluation of any learning environment (formal, non-formal or informal)
must take into account the qualitative aspects, such as the influence on students’
attitudes, experiences, learning styles and intelligences. The basic principle of a
meaningful education is that all students can learn if given proper personalized
conditions (Robinson, 2009).Ke (2009) states that the literature on computer games in
learning and teaching is incoherent although it is obvious that gaming accounts fora
multitude of positive outcomes. A lack of organization is considered to be an obstacle
in understanding effects of digital games, development of more effective games, and
creation of instruction for the “best” use of games in education.
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Various digital games categorizations have been proposed by many researchers.
When creating the model, the digital game must be first set up in the appropriate
framework, bearing in mind if it was developed for entertainment, learning or as a
serious game. COTS games have been primarily developed for entertainment and
recreation, while learning and behavioural adaptation are the basic goals of GBL
and SG, as presented in Figure 1. Corti (2006) states that the terms GBL and SG are
sometimes considered to be synonymous, although SG are developed for far wider
use in the areas of business, industry, marketing, health care, etc., not only education
(Sawyer & Smith, 2008).

Figure 1 Digital games types and planned purpose

Computer game genre is identified within the established entertaining games
classification, which provides a useful way of identifying similarities between the
games. Although there is no generally accepted game genre taxonomy, Herz (1997)
created one of the first systematizations similar to that used in the video game industry:

o Action (based on the reaction, typical shooter and platform games);

« Adventures (solving logic problems in order to progress through the virtual
world);

o Fighting games;

o Puzzle (e.g. Tetris);

* Role-playing games (RPG);

o Simulation;

« Sport;

o Strategy.

Although these genres are relevant to COTS games, the systematization
implementation is unclear in GBL and SG. Modern technologies, such as mobile
games, online games, virtual worlds and alternate reality games expanded the ways of
playing, the media and the platforms on which the game is played. This requires the
adaptation of Herz’s systematization and its extension with animated tutorials, online
games, mobile games, virtual reality, N/A.

In addition to the categorization, it is useful to contemplate on how the dimensions
in which games influence students can be classified. Probably the most important
classification is the one based on a relationship between digital gameplay and learning
outcomes and the acquired behaviour. The fact that digital games are extremely
popular speak in favour of the opinion that positive emotional experiences can be
observed as the desired gaming outcome, even though the understanding of the sense
of “enjoyment” in playing games has not been sufficiently investigated.
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Digital games are increasingly being studied in the context of learning, so several
models have been developed to identify the different learning outcomes achieved by
playing:

o Garris et al. (2002) created a distinction between gaining skills (psychomotor and
technical), and cognitive (declarative, procedural and strategic knowledge) and
affective (attitudes, beliefs and emotional influence) achievements;

o O’Neil et al. (2005) identified five groups of cognitive requirements that are
met while playing: understanding the content, problem solving, collaboration,
communication and self-regulation;

» Wouters et al. (2009) proposed a model based on four types of accomplishments
that can be achieved by playing: gaining cognitive knowledge and skills,
psychomotor and communication skills, and positive attitudes.

As contemporary understanding of effective learning takes into account the fact that
a multitude of variables influence academic success, Connolly et al. (2008) proposed
a broader model of educational games evaluation that, besides monitoring player
performance, included motivational variables (interest and commitment) and personal
perception and attitudes.

The authors’ stance is that the analysis of digital games effects on students must
embrace affective/motivational factors and influence on the learning style or multiple
intelligence profile, besides the evaluation of its influence on the players’ knowledge
and skills.

Learning Style Models

The learning style concept is based on the idea that students have various preferences
towards learning, and approach it differently. The specific instructional environment
may not suit all students alike (Reigeluth, 1996). For example, some students prefer
active group discussion, while others want to read on their own. These differences
are generally recognized as learning styles and researchers are constantly identifying,
classifying and articulating them in order to achieve positive impact on the process
of learning. Various learning styles can be observed as a consequence of the different
ways of information processing (Felder, 1996), as students learn more efficiently
if instruction is in accordance with their individual learning style (Rasmussen &
Davidson-Shivers, 1998).

The study of various learning styles confirmed that students learn in many
ways (Murphy, 1992; Spalter et al., 2000). This position is critical in engaging all
students, especially underachievers and those without continuous formal education.
Chorianopoulos et al. (2014) stated that playing video games provided students
with “mental exercise” and that the structure of activities integrated in video games
developed a multitude of cognitive abilities, which further emphasizes the need to
design meaningful and playful applications. Moreover, the appearance of SG has
enabled wider acceptance of student-centred learning model and other adaptations
of educational practices.
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Park et al. (2012) stated that Piaget (1976) and Kolb’s (2014) theory described
the learning process through four stages of cognitive development and learning
mechanisms necessary for a complete understanding and application of the concepts.
Both support the experiential learning concept, and observe students as active explorers
of knowledge. According to Sharda (2007), a learning style is a consistent model of
information acquisition and assimilation by students in order to gain knowledge. As
learning styles are in close correlation with personality types, a multitude of models
for styles description and classification were developed over the years, and some of
the widely recognized were proposed by Jung (2014), Myers and Myers (2010), and
Kolb et al. (2014). Although there are many models, probably the most frequently
cited ones are these:

o Dunn and Dunn (1978) learning style model that describes five components of
stimuli and elements that influence the learning process:

o environmental (sound, light, temperature, design),

o emotional (motivation, responsibility, task persistence, structure),

o sociological (self, pair, peers, team, adult, varied),

o physiological (perceptual, intake, mobility, time of day), and

o psychological (analytic - global, reflective — impulsive);

Felder and Silverman’s (1988) theory that classifies students on four scales:

oactive (discussing, applying, explaining) / reflective (thinking quietly),

o sensing (learning facts) / intuitive (discovering possibilities and relationships),

ovisual (see pictures, diagrams, flow charts, etc.) / verbal (written and spoken
words), and

o sequential (gain understanding in linear steps) / global (learn in large jumps);

Kolb’s (2014) theory that proposes four learning styles based on the levels in which

students engage:

o diverging (feeling and watching),

oassimilating (thinking and watching),

o converging (thinking and doing), and

oaccommodating (feeling and doing);

Honey and Mumford’s (2000) model which classifies students in four styles:

oreflector (observes and reflects),

otheorist (understands underlying reasons, concepts and relationships),

o pragmatist (likes to try things to see if they work), and

oactivist (prefers doing and experiencing); and

Fleming’s (2006) VARK model which identifies four learning styles:

ovisual (prefers the use of diagrams, charts and symbols),

oauditory (best understands new content through listening and speaking),

oread & write (learns best through words),

ovkinesthetic (hands-on learners, tactile activities).

Differentiation of learning styles has been confirmed by many studies, leading
towards the need to adopt various approaches to educational process (Chwif &
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Barretto, 2003). It should be emphasized that the learning styles of young “virtual”
generations vary from the previous ones, as they are far more oriented towards the
visually presented information, interaction and problem solving (Pasin & Giroux,
2011; Proserpio & Gioia, 2007).

Cognitive assessment can be performed in various ways. Identification and
evaluation of learning styles have been explored for decades, based on various models
and inventories (Weaver et al.,2013). Psychometrics is a scientific field concerned with
the creation and evaluation of valid psychological tests (Hoffman, 2002). Researchers
emphasized three basic problems in instrument development: imprecision of learning
style definition, weaknesses in the reliability and validity, and difficult identification of
the relevant instruction environment characteristics. In the context of digital games,
the effective strategy for most learning styles is practical and active learning (Bailey
& Forbes, 2005; Qiu & Riesbeck, 2004; Roschelle et al., 2007).

It should be noted that learning style theories have been challenged by a small
group of researchers. For example, Felder (1993) concluded that visual images were
an adequate learning aid to students who preferred a visual learning style. However,
Grissom et al. (2003) challenged this model, as they did not prove the correlation
between responses to visual stimuli and the identified visual learning style, although
they intuitively anticipate it, and note that some alternative appropriate models of
learning style identification would probably present more favourable results.

It is important to emphasize that learning styles do not represent a static trait.
Students can prefer different learning styles depending on the context and motivation.

Theory of Multiple Intelligences

Gardner’s theory of multiple intelligences (Gardner, 1993) is considered as one
of the key discoveries of educational psychology of the late 20th century. Gardner
defines intelligence as the person’s ability to successfully respond to the demands of
the new situation or event and their capacity to learn from previous experiences. The
theory of multiple intelligences (MI) is based on evolutionary biology, neuroscience,
psychometrics and psychological research.

Thanks to its individualized approach and practical application in teaching, the
theory of multiple intelligences has prompted enthusiasm in various educational
circles. Researchers quickly recognized the advantages of identifying intelligences in
multiple areas unlike the previously unified intelligence quotient (IQ).

The profiles of intelligences and their basic description defined by the MI theory
are (Gardner, 1993):

o Verbal/linguistic - represents the primary mean of communication amongst
humans. It is reflected in symbolic thinking, language, reading, writing;

« Logical/mathematical - is used for data processing, pattern recognition, working
with numbers, geometric shapes;
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o Visual/spatial — navigation, map making, visual arts, architecture, perspective;

« Bodily/kinesthetic - reflects the precise self-body motion control, non-verbal
emotion expression, dance, fine hand-eye coordination;

Musical/rhythmic - recognition and use of rhythmic and tonal patterns,
recognition of sound, speech and musical instruments. It is used to interpret and
create music;

o Natural - recognizing patterns in nature, classification of objects and types of
wildlife;

Interpersonal - the possibility of cooperation in small groups, communication
with other people, a person’s ability to recognize other people’s intentions, moods,

motivation, non-verbal signs;
Intrapersonal - recognizing one’s own abilities, capacities, feelings andemotional
reactions, self-reflection, and intuition.

The evidence of existence of a theoretical ninth (existential) intelligence has not
been clearly established (Moran et al., 2006), so it will not be considered.

The MI theory facilitates the understanding of the students’ mindset and helps
us exploit it better with the aim of increasing learning efficiency, understand and
respect individual differences among students, but also it serves as a diagnostic
tool in directing further education (Booth & O’Brien, 2008). Computers, digital
technology and games in the classroom create a natural environment for the practical
implementation of the MI theory and adaptation of the teaching practice towards
student-centred learning. Software developments and the era of the digital media
have made the operationalization of individualized learning much more practical, and
computers and digital games integration in the learning environment have created a
potential to further enhance teaching by activating multiple intelligences.

Multiple intelligences profile can estimate students’ personal intellectual
dispositions. Difficulties in measuring the attitudes, skills and character are rooted in
a complicated procedure of quantifying these qualities in order to carry out the data
analysis. Assessment tools for profiling multiple intelligences have been developed
by several researchers (Armstrong, 2000; Kagan & Kagan, 1998; Silver et al., 2000).
Intelligences can be assessed by portfolios, written reports, tests, self-evaluation, project
performance, etc. However, although traditional pen-and-paper tests apparently
intensify verbal/linguistic and logical/mathematical intelligences, a general research
standpoint is that it is not currently possible to develop a unique alternative method
for multiple intelligences evaluation. The educational community highlights Shearer’s
(2004) Multiple Intelligences Developmental Assessment Scales (MIDAS) as the
instrument of the highest quality. Developed over the last two decades, it has constantly
been refined by a combination of rational and empirical methodologies, and has
proved to be valid and very reliable. MIDAS assesses MI performance through self-
identification of individual capabilities and aspirations.
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Research on the Effects of Digital Games on Learning Styles and
Multiple Intelligences

A literature review was designed with the aim to collect, classify and analyse the
results of empirical research focused on the relationship between digital games and
learning styles or multiple intelligences, thus to empirically confirm the optimism
on potential specific applications of digital games in the educational process. The
analysis is based on the methodology and the results of previous similar research
in the area of SG, GBL and COTS games application in education (Connolly et al.,
2008, 2012; Kirriemuir & McFarlane, 2004; Wu & Wang, 2012). For the purpose of the
literature review, a multidimensional framework for the digital games categorization
and application hasbeen developed.

Methodology

The analysis of previous empirical research was carried out on a number of specific
steps that were modelled on the systematic review methodology (Higgins & Green,
2008; Khan et al., 2001):

« review protocol development,

« data collection,

« selection criteria identification,

« data selection,

o data analysis (categorization and qualitative analysis),
o results synthesis,

« evaluation/conclusion.

Protocol Development and Data Collection

A protocol for literature review was developed in accordance with the guidelines
and procedures of the Campbell Systematic Reviews (Petticrew & Roberts, 2008) and
Cochrane Handbook for Systematic Reviews and Interventions (Higgins & Green,
2008). Considering these procedures, we determined the aim of the research, search
and data collection strategies, selection criteria and methods of analysis.

In order to implement the research, data collection was completed in July 2015. The
analysis was carried out on a sample of papers gathered from 11 available electronic
databases relevant to the fields of education, information technology, computer
science, and social sciences: ACM Digital Library (http://dl.acm.org/), Cambridge
Journals Online (http://journals.cambridge.org/), Elsevier/ScienceDirect (http://
www.sciencedirect.com/), ERIC (http://eric.ed.gov/), Oxford Journals (http://www.
oxfordjournals.org/en/), Emerald (http://www.emeraldinsight.com/), IEEE Xplore
Digital Library (http://ieeexplore.ieee.org/Xplore/), Wiley Online Library (http://
onlinelibrary.wiley.com/), Springer/Kluwer (http://link.springer.com/), Sage Journals
(http://online.sagepub.com/), and Ingenta Connect (http://www.ingentaconnect.com/).

The repository (e-database) selection criteria were restricted by the availability of
full-text paper access to the authors.
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Criteria Identification and Paper Selection

In line with the area of interest, we used the search terms: “game”, “learning style”
and “multiple intelligences”. Query results were further filtered with the aim of
focusing on the effects of digital games in education, as we took into account papers
which mentioned only the following terms: “digital”, “video”, “game-based”, “serious”,

3 (e

“MMO’;, “commercial’, “COTS”, “online’, “outcome’, “skill’, “evaluation”, “impact’, “effect”,
“education’, “behaviour”, “attitude”, “engagement’”, “motivation” and “affect”.

Terms for digital (video, serious, commercial, online, education, etc.) games effects
on learning styles or multiple intelligences were derived from consideration of terms
used for outcomes, impact, and effects as well as skills, behaviour, motivation, attitudes
and affect:

(game OR “learning style” OR “multiple intelligences”) AND (digital OR video OR
serious OR commercial OR online OR education OR MMO OR COTS) AND (“game-
based” OR outcome OR skill OR evaluation OR impact OR effect OR behaviour OR
attitude OR engagement OR motivation OR affect).

To consider a paper in the analysis, a certain qualitative criteria had to be fulfilled:

o existence of research on the effect of digital games on learning styles or multiple
intelligences;

o published in the last 15 years (from January 2000 to June 2015);

o can be downloaded as full-text and includes an abstract;

o it is written in the English language.

Using these criteria, a total of 5,740 papers were identified and selected for further
analysis.

Data Analysis

In order to ensure the quality of criteria application on the selected sample, a
typology was established according to the scheme which has been recognized, accepted
and repeatedly successfully applied (Dempsey et al., 1993, 1996; Wu & Wang, 2012).
The typology was adapted in order to synthesize the results and further discuss the
relationships between digital games and learning styles or intelligences; hence we
defined five types of papers:

« research (systematic empirical examination of digital games effects aimed at
explaining, predicting, or controlling certain phenomena and variables related to
learning styles or multiple intelligences);

« theoretical presentation (explanation of basic concepts, aspects, or indirect
outcomes of using digital games in education);

o review paper (synthesis of articles by defined methodology that generally or
specifically examined the relationships between digital games and learning styles
or multiple intelligences);

« discussion (experience or opinion essay with no empirical evidence);

« development (design or development of digital games or projects in correlation
to learning styles or intelligences).
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The authors first assessed the retrieved titles and abstracts according to relevance.
The selected papers were further independently evaluated in order to reduce bias. The
categorization of the selected papers was carried out on several criteria:

o Type of article: research, theoretical presentation, review paper, discussion,
development;

o The computer game primary paradigm: commercial (e.g. COTS), educational (e.g.
GBL), applied (e.g. SG), massively multiplayer online (MMO);

o Genre (according to the extended Herz’s systematization);

o Field of application: in general, science, engineering, mathematics, language, health,
history;

« Platform: PC, gaming console, mobile device, online;

« Relation to learning style or multiple intelligences;

o The form of empirical research: descriptive (survey, case-study), correlation (case-
control study), quasi-experimental, experimental, literature review, meta-analysis;

« Empirical sample size;

» Empirical data collection and analysis: research objectives, methodology, results;

« Citation.

In order to additionally assess the papers, a qualitative analysis of four defined
categories was performed, resulting in a grade range 1-10. Partial grade categories are:
o Type of research:
o 1 - descriptive (theory, discussion, development)
o 2 - correlation (review paper)
o 3 - quasi-experimental
o 4 - experimental
o 5 - literature review, meta-analysis
 Adequate methodology and analysis (0 - no, 1 - yes)
o Sample quality - representativeness (0 — low, 1 - medium, 2 - high)
o Relevancy to this research (0 - low, 1 - medium, 2 - high).

As one of the authors had the methodological expertise in writingliterature reviews,
in just a few cases of unclear/problematic estimate two highly referenced educational
experts in the field of educational psychology were additionally consulted.

Results

The tendency of the number of papers published by the year and repository
is presented in Figure 2. The representative structure is the result of the applied
qualitative criteria. The obvious increased interest of researchers over the last ten years
makes this issue topical. One of the reasons for this tendency is certainly the influx
of students who are growing up in a culture permeated by digital games in which the
focus has shifted from the potentially negative effects to the positive aspects, such as
social integration, various skills improvement, and intensification of using games in
education. Also, one should not forget that younger teachers grew up in the similar
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cultural milieu, so the use of digital games in the learning process comes naturally to
them. The authors’ stance is that this phenomenon should be interpreted as another
sign of the impact that digital games have on students’ learning styles, intelligences,
and indirectly the teaching practice.
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Figure 2 Tendency of the number of papers selected for the analysis by the year and repository

An overview of the number of papers selected from the defined repositories is
presented in Table 1. As can be observed, 74% of the sample was originally located in
three repositories: Elsevier/ScienceDirect (N=1653), Wiley Online Library (N=1650)
and Springer/Kluwer (N=918).

A total of 5,740 papers were selected querying the available 11 repositories in line
with the defined criteria. Fox example, a relatively common case of rejection were the
papers related to the game theory and the economics.

Categorization and the defined quality criteria application reduced the sample to
36 papers. The rejected papers often did not explore the effects of digital, but physical
games and activities. Posters, presentations, and tutorials were also rejected, as they
did not provide detailed description of the research, which made the evaluation of
methodology or results practically impossible.

Each paper that met the specific quality criteria was additionally evaluated in the
qualitative analysis. The papers were initially grouped in five defined types: research
(N=19), theoretical presentation (N=4), review paper (N=2), discussion (N=4), and
development (N=7). In analogy to the results of similar analyses (Hays, 2005), the
number of papers in the review, discussion and theoretical presentation categories
was small, which can be explained by the fact that the application of digital games in
education is a relatively new domain of educational practice.
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Table 1
The number of papers by repositories

Papers selected Papers that met the

Repository for the analysis quality criteria

ACM Digital Library 168 4
Cambridge Journals Online 144 1

Elsevier/ScienceDirect 1,653 1
Oxford Journals 28 0
Emerald 306 0
ERIC 72 5
Wiley Online Library 1,650 7
Springer/Kluwer 918 1

Sage Journals 357 3
IngentaConnect 7 0
IEEE Xplore 437 4
Total 5,740 36

The qualitative analysis grades distribution is presented in Table 2 and Figure 3.
Mean grade value for the selected 36 papers is 5.44 (standard deviation=2.466), while
the modal rating is 5, which indicates that the papers graded 5 or more are considered
methodologically relevant and in this case provide “stronger” evidence.

Table 2
The number of papers by grades

Valid Frequency Valid Percent Cumulative Percent
1 2 5.6 5.6
2 3 8.3 13.9
3 4 11.1 25.0
4 4 11.1 36.1
5 6 16.7 52.8
6 3 8.3 61.1
7 5 13.9 75.0
8 5 13.9 88.9
9 3 8.3 97.2
10 1 2.8 100

Total 36 100

The results of the structure analysis of representative sample are presented in Table 3.
Most of the papers presented research on educational games implementation (66.7%),
SG application was explored in five papers (13.9%), COTS games were in the focus of
four papers (11.1%), while the MMO application was analysed in three papers. Papers
concerning the game genre, puzzles, simulations, and RPGs were mostly represented
(58.3%). Educational games were most often puzzles (25%), following RPGs (20.8%)
and simulations (12.5%).
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Figure 3. The histogram of paper grades

Table 3
Structure of the research by the game genre (papers graded 5 or more in parentheses)
Game genre Paradigm
= £
Research g s - 5 8 Total
§ § ¢ = g » g 2 o
g 2 2 & & & £ 8 & 3§ =
Survey 000 00 1(0 00O 1(1) 00O 1(1) 00 22 10 0 3(2
Case-study (M 1 1) 1() 00 20 22 2(2) 6@ 0( 0 8(6)
Case-control study 00 0( 0 o0 1(1) 0 0@ o0 1(1) 0 0 11N
Quasi-experimental  0(0) 0(0) 2(2 2(1) 0() 0( 0() 0( 33 00 10 43
Experimental 000 1(1 1(1) 33 3(3) 00 10 0@ 76 1(1) 1(1) 98
Literature Review 00 0( 1(1) 0( o0 0@ 1(1) 1(1) 1) 0() o0 2(2
Meta-analysis 0(0) 0(0 0( 0() 0(@ o0 1(1) 0 1(1) 0 o0() (1)
N/A 00 0() 1(0 o0( 3( 0@© 40 10 30 30 10 8(0
Total 1) 22 7(5) 6() 8() 20 10(5 4(3) 24018 5(1) 3(1) 36(23)

The researchers mainly implemented games on the PC platform (80.6%) for general/
universal purposes (58.3%), often for simulation and puzzle genres (in total 47.1%).
The papers most often explored learning styles, mainly for general application (55.2%),
while 13.9% of papers investigated the effects of games on multiple intelligences. The
structure of games application in the selected papers is presented in Table 4.

The main objective of this paper is to review and analyse research on the effects
of digital games on learning styles and multiple intelligence. The number of
papers dealing with this issue which meet rigorous criteria is obviously small. The
experimental and case study research methods were most commonly used (50%). A
large number of papers on effects of digital games that did not qualify for the analysis
were focused on motivation, cognitive achievements and outcomes.
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Table 4
Game genre and application (papers graded 5 or more in parentheses)

Application Model
(] -
2 £ z £
Game genre - o 'é g :‘%‘, g . o s " Total
3 é £ 2 oy 2 S < € £ §
QL s c kS © S
$ ¥ § 2 s =2 £ = 3 28
Action 1(1) 00 0( 0() 0( 0@ 0() 0( 0@ 1) 1(1)
Adventure 1M 00 1(1) 0(0 0 0 00 00 22 00 2
Puzzle 2 1) 00 00 3@ 11 00 00 53 2@ 706
RPG 2(1) 4@ 00 00 00 00 00 00 6 00 5(5)
Simulation 3() 0@ 1(M 10 0@ 1(1) 2 1(1) 64 10 8(5
Strategy 200 0(0 0() 0( 00 0 0@ 00 20 0@ 2(0
N/A 10(5) 0(0) 0() 0( 0( 0 0( 10 85 10 10(5)
Total 21100 5(6) 2 100 3Q 202 2@ 20) 2919 5(3) 36(23)
Discussion

A systematic review is focused on the analysis of the body of empirical research on
the relations between digital games and learning styles or multiple intelligences. The
query of the repositories identified a large number of papers related to using games in
education. Further analysis confirmed the authors’ stance that the interest in exploring
the effects of digital games on students (and learning in general) has increased in
the last decade. However, the papers mainly presented theoretical considerations
and discussions on using games that did not concern learning styles or multiple
intelligences, nor were supported by the adequate empirical evidence, thus these
were excluded from the review. Criteria analysis identified 36 papers, by which the
doubt in a small set of empirical evidence was justified. Representative papers varied
in research objectives, theoretical framework and methodology, as a consequence of
interdisciplinarity and different authors’ interest in studying digital games.

As the meta-analysis did not prove to be the adequate method due to a variety of
samples, environments, and research methodologies, the review is presented in the
narrative form.

Digital games development and the analysis of learning style influence have
been presented in seven selected papers. Hwang et al. (2015) developed RPG to
assess the achievements and the motivation by quasi-experiment on a sample of 87
Taiwanese elementary school students, aged 12. They concluded that 48 students
in the experimental group achieved significantly better results and were positively
motivated due to the contextual GBL approach and the active learning style. The result
is in accordance with Lee & Butler’s (2003) attitude that authentic activities are the
base of problem-solving context. Erhel & Jamet (2013) pointed that while playing the
contextual educational computer games, students with primary active learning style
achieved better performance than those with prominent reflective style. Boctor (2013)
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used the active learning strategy and developed the “Nursopardy” association game
for medical high school students with the aim to evaluate its effectiveness in teaching.
The learning styles of 39 students were first examined, and the design of the game was
then adapted to the results. Students’ attitudes were assessed after playing the game.
The majority of students considered the game useful in new knowledge acquisition
and as a supplement lecture material. Soflano et al. (2015a) developed adaptive RPG
for learning SQL based on Felder and Silverman’s (1988) learning style model. The
research sample consisted of 120 students. Results show that GBL enhanced the
students’ achievement and motivation, but that there was no influence on efficiency
depending on learning styles. Giles (2015) developed the game named “Mystery at the
Library” in accordance with the learning styles with the intent to inform engineering
students about the potentials of the university library. A sample of 44 students was
interviewed, and it was concluded that the students positively reacted to the game
and were positively motivated. Leach & Sugarman (2005) also demonstrated the
positive influence of jeopardy-style educational games on the library instruction and
motivation. They developed the game at Georgia State University. Hwang et al. (2012)
created a personalized RPG based on the results of the Felder-Silverman learning
style questionnaire (1988). A group of 46 elementary school students participated
in the research within the natural science course. They concluded that the students
that played the game adapted to their learning style demonstrated significantly better
achievement and positive motivation. Cheng & Chen (2008) used the online gaming
platform as the support for learning the natural sciences elementary school subjects.
The research was realized as the quasi-experiment on two fifth grade classes. The
results demonstrated no statistically significant advantage of using the online GBL
approach, but students and parents presented the positive attitude and confidence in
this system of education.

Higher graded representative papers on developing games in relation to the learning
styles have been published in the last three years, which can be explicated as a sign of
maturity and a clear and accepted theoretical basis, hence the researchers are gradually
starting to practically implement previously limited experimental findings.

The research on effects of digital games on learning styles was presented in 19
selected representative papers. Chwif & Barretto (2003) created the taxonomy
for the games in operational management and presented the models of practical
implementations in relation to the students’ learning styles. They concluded that the
created didactical model of simulation is an effective instructional technique. Ahmet
et al. (2011) explored the possibility of using Nintendo Wii sensors in combination
with video games for the purpose of creating the tools for studying the basic concepts
in physics. The learning style of 18 Swedish elementary school students was assessed
by the questionnaire based on Dunn and Dunn (1978) model. The creation of digital
interactive environment successfully enhanced the cooperation between students
and made learning more interesting and fun. Sylvén and Sundqvist (2012) explored
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the relations between playing computer games and learning English on the sample
of 86 Swedish elementary school students, aged 11-12. They noticed the direct
correlation between the time spent playing and the language test results, and that the
boys performed better than the girls. Feldman et al. (2014) used the “Equilibrium”
game for assessing the adoption of abstract concepts and creative complex problem
solving. They concluded that the perception style was successfully determined by the
Equilibrium computer game and the Index of learning styles questionnaire on the
sample of 63 computer science students, with the precision of 85.1%. Soflano et al.
(2015b) identified the learning style adaptation while playing the created educational
computer game on the sample of 60 students. Before the experiment, participants
completed the Felder-Silverman learning style questionnaire (1988) with the aim
of determining the preferred learning style, and the interaction with the game was
analysed while playing to repeat the learning style identification. The research
demonstrated that the learning style adapted while the game was being played if it
meant that the goal would be reached faster. Snyder et al. (2009) performed the analysis
of the virtual reality simulator training on 36 medical students, and concluded that the
simulation did not show statistically significant advantages compared to the traditional
methods of teaching. Malekian et al. (2012) investigated the effects of educational
games on spatial intelligence by quasi-experiments on the sample of 40 high school
students. This proved the existence of the correlation between spatial intelligence
and the complementary educational images. Lynch et al. (2008) investigated the
influence of the web-based game on the learning styles and achievements on the
sample of 300 US students. They concluded that the results of the experiment did
not present statistically significant correlation between gameplay and learning styles.
Bekebrede et al. (2011) explored the effects of playing 23 digital games on a sample
of 1,607 Dutch students and confirmed the existence of the relation between learning
style and gameplay, primarily through the promotion of active and collaborative
learning. Corbeil and Laveault (2008) evaluated the validity of using digital games in
history teaching on a sample of 65 students. They stated that the effects of the games
were on average as effective as traditional lectures, and that the simulations benefit
mostly students that needed help in constructing concrete operational thinking. They
concluded that playing positively motivated students who preferred the sensory-
motor learning style. Arora and Saxena Arora (2015) presented the interdisciplinary
experimental laboratory game “SC-Mark” created for marketing and management
training. Total of 161 students participated in the experiment during two semesters.
Experimental gameplay and the simulations have proven to make an effective training
environment for realistic business situations. Ku et al. (2014) developed the system
for learning Chinese language idioms by playing a computer game. On a sample of
56 Taiwanese elementary school students they determined that the students with the
identified active and visual learning style performed significantly better. Dempsey
et al. (2002) tested the influence of different game genres on a sample of 40 adult
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respondents aged 18 to 52. They observed that the simulations and arcade games had
markedly different effects on the population depending on gender, as the females
were less motivated and considered arcade games as aggressive. Based on the Kolb’s
(2014) questionnaire, a high percentage of female respondents were accommodators
and divergers, while the male respondents were mainly convergers and assimilators.
Van Deventer and White (2002) examined seven teenage expert video game players,
aged 10-11. They concluded that the “advanced” players demonstrated active search
for new information, better assessment of the unknown situations, information
categorization, and critical thinking skills. Hwang et al. (2013) explored the students’
perception in selecting the most valuable education system from the perspective of
learning styles based on the Felder-Silverman model. They analysed the performance
of 288 students, and determined that there are no differences in selecting educational
games based on genre, nor on learning style, but that it is commonly performed by
intuition or personal preference. Kellner and Weilenbacher (2012) integrated the
learning style test in educational game. On a sample of 28 adolescents aged 12-13, they
determined that it is possible to successfully perform this integration using Vester’s
(1991) test. Hwang et al. (2008) examined the effects of playing Second Life MMO
game (Molka-Danielsen & Deutschmann, 2009) on the students’ spatial perception
and learning style. The sample consisted of 73 Korean students, aged 20-22. They
concluded that this activity was more effective on a group of students with the abstract
conceptualization style.

Representative papers that researched the influence of the digital games on learning
styles are diverse in terms of methodology, learning styles model or game genre. Most
selected papers (87.5%) proved the existence of the correlation between playing digital
games and learning styles.

The implementation of the digital games in relation to the learning style or
intelligences was discussed in four selected papers. Igbal et al. (2010) used the Second
Life MMO game as a platform for adult education in the context of language learning.
They pointed out that their adaptive learning model was created in line with the theory
of multiple intelligences with the aim to bridge the differences between the learning
approaches and technology. The learning materials were presented in accordance with
the students’ multiple intelligences profile, thus providing a wide range of opportunities
for participation in informal education and learning experience improvement.
Gosalia et al. (2015) applied the “MathMazing” game based on the gesticulation
for teaching arithmetic in elementary school. They concluded that the effective
and practical teaching was realized, leading to the improvement of the learning
retention. Li et al. (2012) analysed the educational games theory and its relation to
the multiple intelligences. They elaborated on the effects of educational games on the
development of logical/mathematical intelligence and the strategies of intelligences
development. In their literature analysis, Bennett et al. (2008) demonstrated the lack
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of empirical evidence that the new student generations and digital game players
possess sophisticated technological skills and have specific learning styles, so that
the traditional education system cannot adequately meet the needs of these students.

Four papers focused on the theoretical basis of the digital games application
in accordance with the learning styles or multiple intelligences. Howard (2005)
suggested strategies for the development of communicational skills and the inclusive
environment, taking into account the learning styles, interactive games, and
collaborative learning. Kapp (2007) discussed the informal methods of transferring
knowledge to the players and their application in the organizations. Bellotti et al.
(2010) developed the visual toolkit with the aim of presenting quality contextualized
information in the virtual world in line with the learning styles, so that the students
can benefit most while playing digital games. Gonzélez et al. (2007) developed the
platform in order to increase the interaction and the social communication amongst
children in the context of special education. The concept is based on the personally
designed pictograms through which the children can associate grammatical structures
with their ideas while having fun. They concluded that playing digital games can help
achieve better spatial coordination, concentration, and motivation.

Two representative review papers have been identified. A systematic review by
Blakely et al. (2009) stands out, as they performed the analysis of the research on
using educational games in health sciences in the period 1980-2008. Having identified
1,829 papers, they presented a detailed analysis of the 16 selected papers that met the
selection criteria. They concluded that playing games can support certain learning
styles, but failed to support the claim by presenting the adequate empirical research.
Ypsilanti et al. (2014) explored the factors of using SG as a mean of informal learning.
The results presented a very small number of examples of the implementation and
research on the effectiveness of using SG as the teaching method.

The overview of the selected representative papers is presented in the Appendix.
The results of the analysis show that the researchers often used case studies and
experiments. Although the COTS and MMO games are widespread and students
usually play only these games, a surprisingly small number of papers have analysed
their effects on learning or personality. The general conclusion is that playing digital
games usually leads to the improvement of students’ cognitive abilities and skills.
Students with the active and visual learning style can gain more by playing digital
games, as can students with higher logical/mathematical, visual/spatial or bodily/
kinesthetic intelligence. We observe that the research has mostly been geared towards
PC games, usually simulations and puzzles, probably because their use in education
has been established longer than on other platforms. The relevant weakness of many
research papers concerns the design and the applied methods, as the samples are often
not sufficiently representative, so the observed effects could be due to the differences
between respondents, not the result of intervention.
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Limitations

A systematic review has been created with certain limitations, such as search
terms, available repositories, and the defined time-frame in which the papers were
published. Nevertheless, the papers that have met the criteria and qualitative analysis
requirements can be considered a valid sample of empirical evidence on the effects
of digital games on learning styles and multiple intelligences. The review excluded
the papers solely based on theory or speculation.

Conclusions

The multi-criteria analysis of research on the relations between digital games and
learning styles or multiple intelligences provided a framework for the organization
of the results and the identification of the positive effects or difficulties. Although
the systematic literature review presented some empirical evidence, the need for
additional research is evident. Qualitative research would help better understanding
and the identification of methods for more efficient implementation of digital games
in education, specifically in using the potential of the learning styles and multiple
intelligences psychological theories.

In order to implement the digital game-based learning model as a valid addition
to the modern education, it is necessary to constantly evaluate its new forms and the
influence on the learning process, characteristics and styles. Although the concept
of multiple intelligences has barely begun the transformation from a theoretical
framework to practical application, many teachers are already unconsciously working
in accordance with it. The introduction of appropriate digital games, guiding students
and planning the activities adapted to the learning styles or multiple intelligences can
present them with the opportunity for a better and more efficient adoption of new
knowledge and skills.

Although a systematic review expanded understanding of categorization and
identification of digital games effect on learning styles and intelligences, certain
questions for future research should be posed:

« Should the implementation of digital games in education influence learning styles,
or should the games be created/adapted to the learning styles?

« Should the focus of the application of digital games in line with multiple
intelligences be easier knowledge acquisition, perceptual/cognitive skills
development, positive affective/motivational outcome or behavioural change?

Traditional instructional framework presents an emotional, social and cognitive
experience in which teachers use their knowledge, voice or movement to address
students with the information and questions. Giannakos and Vlamos (2013) stated
that humour can lead students to get more involved in educational process and makes
the atmosphere in the classroom enjoyable.

The authors do not expect (nor predict) that digital games can replace traditional,
blended, electronic or distance learning, but emphasize the importance of using
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various tools in teaching and learning practice outside the conventional framework
to successfully span the spectrum of learning styles and intelligences.
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Pregled literature o empirijskim
istrazivanjima o utjecaju
digitalnih igara na stilove ucenja i
visestruke inteligencije

Sazetak

U radu se daje pregled literature koja prikazuje rezultate istraZivanja o utjecaju
digitalnih igara na ucenje i inteligencije ucenika. IstraZivanje je obuhvatilo 5740
znanstvenih radova iz 11 elektronickih repozitorija, a koji su pruzili raznolike
dokaze o viSedimenzionalnom utjecaju digitalnih igara na ucenike. Kategorizacijom
i primjenom viSestrukih kvalitativnih kriterija pronadeno je 36 odgovarajucih
radova koji su sadrzavali empirijske dokaze. U radovima su analizirani raznovrsni
indikatori i referentne tocke, uzimajuéi u obzir metodoloska ogranicenja. Rezultati
potvrduju kompleksne veze izmedu digitalnih igara i stilova ulenja, kao i viSestrukih
inteligencija, na temelju kojih se stvaraju preporuke i pitanja za buduca
istraZivanja.

Kljucne rijeci: digitalne igre; pregled literature; stil ucenja; viSestruke inteligencije.

Uvod

Digitalne igre pocele su zauzimati vodeée mjesto u zabavnoj industriji u
sedamdesetim godinama proslog stoljeca i tako promijenile tradicionalne oblike
igranja, kao i slobodno vrijeme. Tehnoloski napredak, nova hardverska rjesenja i
brza komunikacija omogudili su razradu i pobolj$anje ra¢unalnih igara koje sada
proZimaju Zivote mnogih generacija. Ra¢unalne i videoigre postale su nezaobilazne u
Zivotu djece i adolescenata i imaju vaznu ulogu u kulturi mladih (Dorman, 1997). Igre
se sada mogu igrati bilo gdje i bilo kada, jer je tehnoloski bogato okruzenje prepuno
prijenosnih ra¢unala, pametnih telefona, mobilnih i ku¢nih igracih konzola, stolnih
racunala, kao i drugih digitalnih naprava. Unutarnja motivacija koju mladi imaju za
igranje digitalnih igara moze se kombinirati s edukativnim sadrzajima i ciljevima koje
je Prensky (2003) nazvao u¢enjem utemeljenim na didakti¢kim digitalnim igrama.

Stav je autora da se utjecaj digitalnih igara na Zivote generacija u¢enika koji ve¢
jesu (ili ¢e biti) u $kolskom sustavu ne smije marginalizirati. Cak naprotiv, igranje
modernih digitalnih igara s vizualnim/auditivnim/kinestetickim sadrZajima zasigurno
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utjece na perceptivne, kognitivne, afektivne i psihomotoricke karakteristike igraca i
tako izravno vodi prilagodbi stilovima ucenja i tipu inteligencije ucenika.

Cilj je istrazivanja usustavljen pregled literature koja sadrzi empirijske dokaze o
utjecaju digitalnih igara na stilove ucenja i videstruke inteligencije. Analiza moze dati
korisne informacije nastavnicima iz razli¢itih podrudja i razina obrazovanja, kao i
stru¢njacima koji se bave istrazivackim radom u podruéju psihologije, pedagogije,
ucenja utemeljenog na tehnologiji i u¢enja utemeljenog na igranju digitalnih igara.
U istrazivanju su se koristili elementi metode sustavnog mapiranja koja obuhvaca
pretraZivanje izvora literature kako bi se procijenio opseg i kvaliteta objavljenih radova
(npr. empirijskih istrazivanja) u odredenom interesnom podrudju (Petersen i sur.,
2008). Koritenje spomenutom metodom omogucilo je prikupljanje i kategorizaciju
radova i pregled literature u interesnom podrucju. Kako bismo uspjesno primijenili
metodu, najprije smo definirali pitanja istrazivanja. Nakon pretraZivanja relevantnih
repozitorija, odabrani su radovi analizirani i, ako odgovaraju definiranim kriterijima,
informacije se prikupljaju, a zatim se rezultati usustavljuju.

Ostatak rada organiziran je na sljedeci nacin. Sljedece poglavlje prikazuje prijasnju
kategorizaciju istrazivackih radova o digitalnim igrama, stilovima ucenja i videstrukim
inteligencijama. Dalje opisujemo metodologiju istraZivanja, razradu kriterija odabira
i okvir analize podataka. Zatim su prikazani rezultati, pa slijedi rasprava i zakljucak.

Prijasnja kategorizacija istrazivackih radova

Tako je intuitivno jasno da igranje digitalnih igara moZe imati brojne pozitivne
udinke, analiza literature je pokazala nedostatak koherentnih i sustavnih istrazivanja
u toj domeni, §to predstavlja prepreku razumijevanju utjecaja koji digitalne igre
imaju na ucenje. Ta ¢injenica takoder otezava i stvaranje empirijski dokazanih
prijedloga za ucinkovito iskori$tavanje potencijala digitalnih igara. Stru¢njaci u
podrudju suvremenog obrazovanja poklanjaju paznju moguénostima implementacije
psihologijskih teorija o stilovima ucenja i vi$estrukim inteligencijama u nastavi, to je,
uz ocigledan utjecaj digitalnih igara na Zivote ucenika, nase istrazivanje usmjerilo na
ispitivanje potencijalne korelacije izmedu digitalnih igara, stilova ucenja i visestrukih
inteligencija.

Kako bi se mogla provesti kvalitativna analiza, izraden je i u daljnjem tekstu prikazan
pregled ranije postavljenih i opéeprihvacenih kategorizacija digitalnih igara, stilova
ucenja i viSestrukih inteligencija.

Digitalne igre

Digitalne igre imaju dvije jedinstvene karakteristike: transmedijalnost i enframing
(uokvirivanje). Transmedijalnost se odrazava u fenomenu da se igre mogu igrati
putem razli¢itih medija (Juul, 2011). Tehnologki je razvoj razlog zbog kojeg moderne
digitalne igre smanjuju jaz izmedu virtualnog i stvarnog svijeta, pa se tako igraci sve
vie stavljaju u situacije da mogu do¢i u fizicki dodir s virtualnim likovima i okolinom.
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Termin enframing odnosi se na digitalno obiljeZje ra¢unalnih igara. Prema Heideggeru
i Lovittu (1977), utjecaj moderne tehnologije na oblik igara jest uokvirivanje obiljezja
i karakteristika virtualnog svijeta koji je stvorio dizajner igre.

Prijasnja istrazivanja utjecaja digitalnih igara na uc¢enike uglavnom su bila
usredotocena na psihologki i emocionalni utjecaj, ¢esto analizom negativnog uc¢inka
igranja i veze izmedu nasilnih igara i agresivnog ponasanja. Nije te$ko nadi vezu
izmedu igranja videoigara i nasilnog ponasanja, ako to zelimo. Griffiths i Hunt (1995)
su zakljucili da 98,7% adolescenata u odredenoj mjeri igra videoigre, s tim da djecaci
vi$e i ¢e$c¢e odabiru nasilne igre. U svojoj metaanalizi Anderson i Bushman (2001)
navode da igranje nasilnih igara pobuduje agresivne misli, ponaanje i fiziolosko
uzbudenje. Usprkos Zestokoj debati medu stru¢njacima, istraZivanja provedena o
vezi izmedu nasilnih igara i agresivnog ponasanja donijela su raznolike rezultate. Na
primjer, Anderson i Dill (2000) tvrde da su eksperimentalno dokazali vezu izmedu
igara i agresivnog ponasanja, no kada su Ferguson i suradnici (2008) pokusali ponoviti
takvo istrazivanje primjenom standardiziranog postupka, nisu uspjeli dobiti iste
rezultate. Stovie, jedina veza koju su mogli dokazati bila je ona koja povezuje nasilje
u obitelji s nasilnim igrama i agresivnim ponasanjem. Osim agresijom u istrazivanjima
se proucavaju i problemi i nemoguénost kontroliranja vremena koje u¢enici provedu
igrajudi igrice (Ogletree i Drake, 2007), kao i veza izmedu igranja digitalnih igara i
drustvene izoliranosti (Griffiths i Davies, 2002).

Usprkos negativnim konotacijama na samom pocetku, uskoro je pokazan interes
za istraZivanje pozitivnog utjecaja igranja digitalnih igara. Ferguson (2007) je u svojoj
metaanalizi ispitivao pozitivne i negativne utjecaje igranja digitalnih igara i zaklju¢io
da se igranje mozZe povezati s pobolj$anjem vizualnih/prostornih vjestina. Medutim,
razlog zbog kojeg digitalne igre do toga dovode bit ¢e ispitan u nekim budué¢im
istraZivanjima.

Otigledan motivacijski faktor i pretpostavka da djeca koja igraju videoigrice mogu
razviti neke korisne vjestine, naveli su De Freitasa (2006) na promatranje ra¢unalnih
igara kao nove i privlatne metode udenja. Koristenje edukativnih ra¢unalnih igara
moze biti u¢inkovito samo ako ciljevi, natjecanje, izazovi i masta pozitivno utjecu na
motivaciju za u¢enje. Motivacija je povezana s pocetkom, intenzitetom i trajanjem
odredenog ponasanja. MoZe se promatrati kao spoj intrinzi¢ne motivacije (koja se
razvija iz interesa u¢enika za usvajanje znanja ili ovladavanje vjestinom) i ekstrinzi¢ne
motivacije (koja se temelji na cilju, postizanju ocjene ili izbjegavanju kazne). Iako se na
prvi pogled ¢ini atraktivnim, koristenje igara u nastavnom procesu ne djeluje uvijek
motivirajuce na ucenike. Na primjer, ako je stupanj tezine igre previsok, kod u¢enika
¢e porasti frustracija, §to ¢e smanjiti razinu njihova samopouzdanja (Seery i sur., 2004).
Uspje$no igranje igara ukljucuje prijelaz na vide i teZe razine, kao i ovladavanje novim
kompetencijama, §to rezultira ve¢im uspjehom igraca. K tomu, osje¢aj uzivanja u
udenju putem igre smanjuje razinu anksioznosti.

Digitalne igre mogu se op¢enito integrirati u obrazovni proces na tri nac¢ina (Sung
i sur. 2011; Wang i Wu, 2009):
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o Koristenjem igara umjesto tradicionalnih oblika zadataka ucenike se motivira na
ulaganje dodatnog truda u rje$avanje zadataka, $to nastavniku daje moguc¢nost
da nadzire rad ucenika u stvarnom vremenu (Foss i Eikaas, 2006; Sindre i sur.,
2009);

o Utenjem putem igre povecava se motivacija i sudjelovanje u¢enika u nastavnom
procesu (Wang i sur., 2007, 2008);

o Pruzanjem mogucénosti u¢enicima da modificiraju ili izrade digitalne igre kako bi
usvojili vjestine u podrucju racunalne znanosti (El-Nasr i Smith, 2006). Taj proces
naziva se u¢enjem utemeljenim na izradi igara, a koristi se kako bi se postigao
udenicki entuzijazam za igranje.

Nakon pocetnog interesa za koristenje gotovih komercijalnih igara u nastavi (engl.
COTS), interes se prebacio na ucenje utemeljeno na igrama koje su posebno izradene
za obrazovne svrhe. Rodrigues i Carvalho (2013) su naglasili vaznost strategija
kori$tenja popularnih komercijalnih igara (npr. Angry Birds u nastavi fizike), no nisu
prikazali primjenu analiziranih pojmova. Bopp (2007) smatra da pripovijedanje u
igrama moze pozitivno utjecati na motivaciju ucenika. Ono je korisno u okruZzenju
u kojem se ucenje odvija i pruza mogucénosti za refleksiju, evaluaciju, ilustriranje ili
davanje primjera (Kelleher i sur., 2007; Malone, 1981). Suvremene teorije obrazovanja
podrzavaju pojam aktivnog, iskustvenog i problemskog u¢enja u kombinaciji s
istodobnom povratnom informacijom (Boyle i sur., 2011), §to se sve mozZe ostvariti
primjenom digitalnih igara. Stru¢njaci su takoder zainteresirani za istrazivanja
0 ,0zbiljnim igrama” koje se izraduju kako bi se utjecalo na ponasanje i stavove,
uglavnom u podruéju obrazovanja, zdravstva, marketinga itd.

Istrazivanja su uglavnom bila usmjerena na razlicite nacine primjene digitalnih
igara u procesu ucenja, uglavnom u vezi s kognitivnom domenom. Stav je autora da
evaluacija bilo kojeg okruzenja u kojemu se odvija u¢enje (formalno, neformalno
i informalno) mora uzeti u obzir kvalitativne aspekte, poput utjecaja na stavove,
iskustva, stilove u¢enja i inteligencije uc¢enika. Osnovni princip smislenog obrazovanja
je da svi uéenici mogu uditi ako im se pruze odgovarajuéi individualizirani uvjeti
(Robinson, 2009). Ke (2009) smatra da je literatura o ra¢unalnim igrama u ucenju i
poucavanju neuskladena, iako je o¢igledno da igranje vodi prema mnostvu pozitivnih
ishoda. Nedostatak organiziranosti smatra se preprekom za razumijevanje utjecaja
digitalnih igara, za izradu u¢inkovitijih igara i za kreiranje modela nastave koja se
»hajbolje” koristi igrama u obrazovnom procesu.

Mnogi stru¢njaci predlozili su razli¢ite kategorizacije digitalnih igara. Kada se
izraduje model kategorizacije, digitalna igra mora se najprije postaviti u odgovarajuci
okvir, uzimajudi u obzir je li izradena za zabavu, ucenje ili kao ozbiljna igra. Gotove
komercijalne igre ponajprije su izradene za zabavu i odmor, a ucenje i prilagodba
ponasanja glavni su ciljevi igara koje su posebno izradene za obrazovne svrhe ili
ozbiljnih igara, kako se moZe vidjeti u prikazu 1. Corti (2006) navodi da se igre koje su
posebno izradene za obrazovne svrhe i ozbiljne igre ponekad smatraju istozna¢nicama,
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iako su ozbiljne igre izradene za $iru upotrebu u poslovnom podruéju, industriji,
marketingu, zdravstvu itd., a ne samo u obrazovanju (Sawyer i Smith, 2008).

Prikaz 1

Zanr ratunalne igre odreduje se u sklopu utvrdene klasifikacije zabavnih igara,
$§to omogucava koristan nacin prepoznavanja sli¢nosti izmedu igara. Iako ne postoji
opceprihvacena taksonomija Zanrova digitalnih igara, Herz (1997) je izradio jednu od
prvih sistematizacija, sli¢nu onoj koja se koristi u industriji videoigara:

o akcijske igre (temelje se na reagiranju; to su tipi¢ne igre pucanja i platformske
igre)

o pustolovne igre (rjeSavanje logi¢nih problema kako bi se napredovalo u virtualnom
svijetu)

o borbene igre

o slagalice (npr. tetris)

o igranje uloga

« simulacije

o sportske igre

o strategijske igre.

Iako su ti zanrovi relevantni za gotove komercijalne igre, sistematizacija po
Zanrovima nije potpuno jasna kada se radi o igrama koje su posebno izradene za
obrazovne svrhe ili o ozbiljnim igrama. Moderne tehnologije poput mobilnih igara,
online igara, virtualnih svjetova i igara s alternativnom stvarno$¢u proéirile su nacine
igranja, kao i medije i platforme na kojima se igre igraju. Upravo to zahtijeva adaptaciju
Herzove sistematizacije Zanrova i njezino proSirenje s animiranim tutorijalima, online
igrama, mobilnim igrama, virtualnom stvarno$¢u i kategorijom ostalo.

Uz kategorizaciju bi bilo korisno uzeti u obzir kako se mogu klasificirati dimenzije
utjecaja igara na ucenike. Vjerojatno je najvaznija klasifikacija ona koja se temelji na
vezi izmedu igranja digitalnih igara i ishoda uéenja i usvojenog ponasanja. Cinjenica
da su digitalne igre jako popularne, ide u prilog misljenju da se mogu primijetiti
pozitivna emocionalna iskustva kao poZeljan ishod igranja, iako se shvacanje osjecaja
»Uuzivanja’ u igranju igara jo$ nije dovoljno ispitalo.

Digitalne se igre sve vi$e proucavaju u kontekstu ucenja, pa je do sada izradeno
nekoliko modela za prepoznavanje razli¢itih ishoda ucenja koji su rezultat igranja:

o Garris i sur. (2002) su uo¢ili razliku izmedu usvajanja vjestina (psihomotoric¢kih i
tehnickih) i kognitivnih (deklarativnih, proceduralnih i strategijskih) i afektivnih
(stavovi, uvjerenja i emocionalni utjecaj) postignuca;

o O’Neill i sur. (2005) su prepoznali pet grupa kognitivnih uvjeta koji nisu
zadovoljeni tijekom igranja: razumijevanje sadrZaja, rjeSavanje problema, suradnja,
komunikacija i samoregulacija;

« Wouters i sur. (2009) su predlozili model koji se temelji na cetiri vrste postignuca
koja se mogu ostvariti igranjem: usvajanje kognitivnih znanja i vje$tina, usvajanje
psihomotorickih i komunikacijskih vjestina i pozitivnih stavova.
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Kako suvremeno shvacanje uc¢inkovitog ucenja uzima u obzir ¢injenicu da mnoge
varijable utje¢u na akademski uspjeh, Connolly i sur. (2008) su predlozili $iri
model evaluacije edukativnih igara koji, osim nadziranja uspjeha igraca, uklju¢uje i
motivacijske varijable (interes i predanost) i osobna opaZanja i stavove.

Stav je autora da analiza utjecaja digitalnih igara na ucenike mora uzeti u obzir
afektivne/motivacijske faktore i utjecaj na stil u¢enja ili profil vi$estrukih inteligencija,
uz evaluaciju utjecaja igara na znanje i vjestine ucenika.

Modeli stilova ucenja

Koncept stilova u¢enja temelji se na ideji da ucenici imaju razlicite stavove prema
ucdenju pa mu pristupaju na drugacije nacine. Odredeno okruZenje u kojem se odvija
nastavni proces mozda ne odgovara svim uéenicima (Reigeluth, 1996). Na primjer,
nekim ucenicima vi$e odgovara Zustra grupna rasprava, a drugi viSe vole Citati
samostalno. Takve razlike obi¢no se nazivaju stilovima ucenja, a stru¢njaci ih neprestano
prepoznaju, klasificiraju i artikuliraju kako bi postigli pozitivan utjecaj na proces ucenja.
Razliditi stilovi u¢enja mogu se promatrati kao posljedica razli¢itih na¢ina obrade
informacija (Felder, 1996), jer ucenici ucinkovitije uce ako je nastava organizirana u
skladu s njihovim individualnim stilom uéenja (Rasmussen i Davidson-Shivers, 1998).

Istrazivanja razlic¢itih stilova ucenja potvrdila su da ucenici u¢e na mnoge
nacine (Murphy, 1992; Spalter i sur., 2000). Ta je ¢injenica od presudne vaznosti za
ukljudivanje svih u¢enika u nastavni proces, pogotovo onih ¢iji je akademski uspjeh
ispod prosjeka i onih bez kontinuiranog formalnog obrazovanja. Chorianopoulos i
suradnici (2014) tvrde da je igranje videoigara za ucenike predstavljalo ,,mentalnu
vjezbu” i da je struktura aktivnosti uklju¢enih u videoigre razvila kod ucenika
kognitivne sposobnosti koje dalje naglasavaju potrebu izrade smislenih i zabavnih
aplikacija. Stovise, dolazak ozbiljnih igara omogucio je sve vecée prihvac¢anje modela
ucenja usmjerenog na ucenika, kao i druge prilagodbe nastavne prakse.

Park i suradnici (2012) smatraju da teorije Piageta (1976) i Kolba (2014) opisuju
proces ucenja tijekom Cetiri faze kognitivnog razvoja i mehanizama ucenja koji su
neophodni za potpuno razumijevanje i primjenu pojmova. Obojica podrzavaju pojam
iskustvenog ucenja i smatraju da su ucenici aktivni istrazivaci znanja. Prema Shardi
(2007), stil u¢enja je konzistentan model usvajanja i asimilacije informacija od u¢enika
kako bi stekli znanje. Kako su stilovi u¢enja tijesno povezani s tipovima osobnosti,
tijekom godina su izradeni mnogobrojni modeli za njihovo opisivanje i klasifikaciju,
a neke od najpoznatijih izradili su Jung (2014), Myers i Myers (2010), Kolb i suradnici
(2014). Iako postoje mnogi modeli, vjerojatno su najée$ée spomenuti upravo ovi:

o Model koji su izradili Dunn i Dunn (1978), a koji opisuje pet komponenti

podrazaja i elemente koji utje¢u na proces ucenja:

o one koji dolaze iz okoline (zvuk, svjetlost, temperatura, dizajn)

o emocionalne (motivacija, odgovornost, ustrajanje u rje$avanju zadataka,
struktura)
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o socioloske (samostalnost, rad u paru, vr$njaci, tim, odrasle osobe, raznolikost)
o fizioloske (perceptivnost, upijanje, mobilnost, doba dana) i
o psiholoske (analiti¢nost - globalnost, reflektivnost — impulzivnost);

o Teorija Feldera i Silvermana (1988) koja svrstava ucenike u Cetiri kategorije:
o aktivne (vole rasprave, primjenu, obja$njenja) / reflektivne (tiho razmigljaju)
o osjetilne (uce ¢injenice) / intuitivne (otkrivaju moguénosti i veze)
o vizualne (vide slike, dijagrame, dijagrame toka itd.) / verbalne (prate pisanu i
usmenu rijec) i
o sekvencijalne (razumijevaju preko linearnih koraka) / globalne (uce velikim
koracima);

o Kolbova teorija koja navodi Cetiri stila u¢enja utemeljena na stupnjevima
o angaziranosti u¢enika:
o divergentan (osje¢anje i gledanje)
o asimilirajudi (razmisljanje i gledanje)
o konvergentan (razmisljanje i djelovanje) i
o akomodirajudi (osjecanje i djelovanje);
« Honeyev i Mumfordov model (2000) koji dijeli studente u skupine s obzirom na
Cetiri stila:
o reflektor (promatra i refleksivno razmislja)
o teoretic¢ar (razumije sve razloge u pozadini, pojmove i veze)
o pragmatist (voli isprobavati stvari kako bi vidio funkcioniraju li) i
o aktivist (voli djelovati i iskusiti), i
o Flemingov (2006) VARK model koji razlikuje Cetiri stila u¢enja:
o vizualni (vi$e se vole koristiti dijagramima, tablicama i simbolima)
o auditivni (najbolje razumiju nove sadrzaje putem slusanja i govorenja)
o (itanje i pisanje (najbolje uce posredstvom rijeci)
o kinesteti¢ki (najbolje uce preko prakti¢nog rada, taktilnih aktivnosti).

Razlicitosti stilova ucenja potvrdene su u mnogim studijama, vode¢i prema potrebi
da se usvoje razli¢iti nastavni procesi (Chwif i Baretto, 2003). Trebalo bi naglasiti da se
stilovi u¢enja mladih ,,virtualnih” generacija razlikuju od onih prija$njih generacija, jer
su puno vi$e orijentirani na vizualno prezentirane informacije, interakciju i rje$avanje
problema (Pasin i Giroux, 2011; Proserpio i Gioia, 2007).

Kognitivna procjena moZe se provesti na razli¢ite na¢ine. Prepoznavanje i evaluacija
stilova udenja istrazivala se stolje¢ima, primjenom razli¢itih modela i popisa (Weaver
i sur., 2013). Psihometrija je znanstveno podrudje koje se bavi izradom i evaluacijom
valjanih psihologkih testova (Hoffman, 2002). Stru¢njaci su naglasili tri osnovna
problema u izradi instrumenata: nepreciznost definiranja stila uéenja, problemi s
pouzdano$cu i valjanosti, oteZano prepoznavanje vaznih karakteristika okruZenja u
kojem se odvija nastavni proces. U kontekstu digitalnih igara uc¢inkovita strategija
kod vecine stilova ucenja jest prakti¢no i aktivno ucenje (Bailey i Forbes, 2005; Qiu i
Riesbeck, 2004; Roschelle i sur., 2007).
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Trebalo bi spomenuti da se teorijama o stilovima ucenja suprotstavila mala skupina
istrazivaca. Na primjer, Felder (1993) je zakljucio da su vizualni prikazi adekvatno
pomagalo u procesu ucenja za ucenike kojima vi$e odgovara vizualni stil ucenja.
Medutim, Grissom i suradnici (2003) nisu prihvatili taj model jer nisu uspjeli dokazati
korelaciju izmedu odgovora na vizualne podrazaje i prepoznatog vizualnog stila
ucenja, iako je intuitivno oc¢ekuju te navode da bi neki odgovarajudi alternativni modeli
prepoznavanja stilova ucenja vjerojatno doveli do povoljnijih rezultata.

Vazno je naglasiti da stilovi u¢enja ne predstavljaju stati¢nu osobinu. Uéenicima vise
odgovaraju razliciti stilovi ucenja, ovisno o kontekstu i motivaciji.

Teorija visestrukih inteligencija

Gardnerova teorija viSestrukih inteligencija (Gardner, 1993) smatra se jednim
od klju¢nih otkri¢a psihologije odgoja i obrazovanja kasnog dvadesetog stoljeca.
Gardner definira inteligenciju kao sposobnost pojedinca da uspje$no odgovori na
zahtjeve koje postavlja neka nova situacija ili dogadaj i njegovu sposobnost da uci iz
prijasnjih iskustava. Teorija vi$estrukih inteligencija temelji se na evolucijskog biologiji,
neuroznanosti, psihometriji i istrazivanjima u podrucju psihologije.

Zahvaljujudi svojem individualiziranom pristupu i prakti¢noj primjeni u nastavi,
teorija vi$estrukih inteligencija izazvala je entuzijazam u raznim obrazovnim
krugovima. Istrazivaci su ubrzo uodili prednosti prepoznavanja inteligencija
u mnogobrojnim podruéjima, za razliku od prije opéeprihvaéenog kvocijenta
inteligencije.

Profili inteligencija i njihov opis prema teoriji visestrukih inteligencija (Gardner,
1993) su sljedeci:

« Verbalna/lingvisticka - predstavlja primarno sredstvo komunikacije izmedu ljudi.

Odrazava se u simboli¢kom razmisljanju, jeziku, ¢itanju, pisanju;

o Logicka/matemati¢ka - koristi se za obradu podataka, prepoznavanje uzoraka,

rad s brojevima i geometrijskim oblicima;

o Vizualna/prostorna - snalaZenje u prostoru, izrada karata, likovna umjetnost,

arhitektura, perspektiva;

« Tjelesna/kinesteticka — odrazava se u preciznoj kontroli pokreta vlastitog tijela,

neverbalnom izrazavanju emocija, plesu, finoj koordinaciji oka i ruke;

+ Glazbena/ritmicka - prepoznavanje i koritenje ritmickih i zvu¢nih uzoraka,

prepoznavanje zvuka, govora i glazbenih instrumenata. Koristi se u interpretaciji
i stvaranju glazbe;

o Prirodoslovna - prepoznavanje uzoraka u prirodi, klasificiranje vrsta i oblika

biljnog i Zivotinjskog svijeta;

o Interpersonalna - sposobnost suradivanja u malim skupinama, komunikacija s

drugim ljudima, sposobnost prepoznavanja namjera, raspoloZenja, motivacije i
neverbalnih znakova drugih ljudi;
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o Intrapersonalna - prepoznavanje vlastitih sposobnosti, mogu¢nosti, osje¢aja i
emocionalnih reakcija, samorefleksija i intuicija.

Dokazi za postojanje devete (egzistencijalne) inteligencije jo$ nisu jasno objasnjeni
(Moran i sur., 2006), pa se ona ovdje nece razmatrati.

Teorija vi$estrukih inteligencija olak$ava razumijevanje razli¢itih na¢ina razmisljanja
ucenika i pomaze nam da ga bolje iskoristimo s ciljem povec¢anja u¢inkovitosti ucenja,
kao i razumijemo i postujemo individualne razlike medu u¢enicima. Takoder nam
sluzi i kao dijagnosti¢ko sredstvo za usmjeravanje daljnjeg obrazovanja (Booth i
O’Brien, 2008). Racunala, digitalna tehnologija i igre u razredu stvaraju prirodno
okruzZenje za prakti¢nu primjenu teorije viSestrukih inteligencija i za prilagodbu
nastavne prakse u¢enju usmjerenom na ucenika. Razvoj ra¢unalnih programa i doba
digitalnih medija u¢inili su operacionalizaciju individualiziranog u¢enja prakti¢nijom,
a ukljucivanje racunala i digitalnih igara u okruZenje za ucenje stvorili su potencijal
za daljnji napredak nastavnog procesa aktiviranjem viestrukih inteligencija.

Profil viestrukih inteligencija moze procijeniti osobne intelektualne predispozicije
ulenika. Poteskoce u mjerenju stavova, vjestina i karakternih osobina proizlaze iz
kompliciranog postupka za kvantificiranje tih istih kvaliteta kako bi se provela
analiza podataka. Alate za odredivanje profila viSestrukih inteligencija izradilo je
nekoliko istraziva¢a (Armstrong, 2000; Kagan i Kagan, 1998; Silver i sur. 2000).
Inteligencije se mogu procjenjivati s pomocu portfolija, pisanih izvje$ca, testova,
samoevaluacije, uspje$nosti u radu na projektima itd. Medutim, iako tradicionalni
testovi (papir i olovka) ocigledno intenziviraju verbalnu/lingvisticku i logicku/
matematicku inteligenciju, opce je istrazivacko stajaliSte da trenutno nije moguce
izraditi jedinstvenu alternativhu metodu za evaluaciju vi$estrukih inteligencija.
Obrazovna zajednica istice Shearerove (2004) Skale za procjenu razvoja viSestrukih
inteligencija kao najkvalitetniji instrument. Izraden tijekom protekla dva desetljeca
taj je instrument neprestano doradivan u kombinaciji racionalne i empirijske
metodologije te se pokazao valjanim i vrlo pouzdanim. Skala procjenjuje uspjesnost
visestrukih inteligencija putem samoprepoznavanja vlastitih sposobnosti i teznji.

Istrazivanje utjecaja digitalnih igara na stilove ucenja i visestruke

inteligencije

Pregled literature osmisljen je s ciljem prikupljanja, klasificiranja i analize rezultata
empirijskih istraZivanja usmjerenih na veze izmedu digitalnih igara i stilova uéenja
ili vi$estrukih inteligencija, kako bi se empirijski mogao potvrditi optimizam zbog
potencijalne specifi¢ne primjene digitalnih igara u obrazovnom procesu. Analiza se
temelji na metodologiji i rezultatima prijasnjih sli¢nih istrazivanja u podrudju primjene
ozbiljnih igara, gotovih komercijalnih igara i igara posebno izradenih za obrazovne
svrhe u nastavnom procesu (Connolly i sur., 2008, 2012; Kirriemuir i McFarlane, 2004;
Wu i Wang, 2012). S ciljem pregleda literature izraden je vi§edimenzionalni okvir za
kategorizaciju i primjenu digitalnih igara.
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Metodologija

Analiza prija$njih empirijskih istrazivanja provedena je na brojnim specifi¢nim
koracima koji su izradeni na temelju metodologije sustavnog pregledavanja literature
(Higgins i Green, 2008; Khan i sur., 2001):

o izrada protokola pregledavanja literature

o prikupljanje podataka

o odredivanje kriterija za odabir

o odabir podataka

o analiza podataka (kategorizacija i kvalitativna analiza)

o evaluacija/zakljucak.

Izrada protokola i prikupljanje podataka

Izraden je protokol za pregledavanje literature u skladu sa smjernicama i
postupcima Campbellova sustavnog pregledavanja literature (Petticrew i Roberts,
2000) i Cochraneovim Priru¢nikom za sustavno pregledavanje literature i intervencije
(Higgins i Green, 2008). Razmatrajudi te postupke, odredili smo cilj istrazivanja,
strategije pretrazivanja i prikupljanja podataka, kriterije odabira i metode analize.

Kako bismo proveli istrazivanje, prikupljanje podataka zavr$eno je u srpnju
2015. godine. Analiza je provedena na uzorku radova prikupljenih iz 11 dostupnih
elektronic¢kih baza podataka koje su relevantne za podrudja obrazovanja,
informacijskih tehnologija, ra¢cunalnih znanosti i drugih znanosti: ACM Digital
Library (http://dl.acm.org/), Cambridge Journals Online (http://journals.cambridge.
org/), Elsevier/ScienceDirect (http://www.sciencedirect.com/), ERIC (http://eric.
ed.gov/), Oxford Journals (http://www.oxfordjournals.org/en/), Emerald (http://www.
emeraldinsight.com/), IEEE Xplore Digital Library (http://ieeexplore.ieee.org/Xplore/),
Wiley Online Library (http://onlinelibrary.wiley.com/), Springer/Kluwer (http://link.
springer.com/), Sage Journals (http://online.sagepub.com/), IngentaConnect (http://
www.ingentaconnect.com/).

Kriteriji odabira repozitorija (elektroni¢ke baze podataka) bili su ograniéeni
dostupnos¢u kompletnih radova u tim bazama.

Kriteriji prepoznavanja i odabir radova

U skladu s interesnim podruc¢jem koristili smo se sljede¢im terminima: ”game”,
“learning style” i "multiple intelligences”. Rezultati dobiveni upitom dalje su filtrirani
s ciljem usmjeravanja na utjecaj digitalnih igara u obrazovanju, jer smo uzeli u obzir
radove koji su sadrzavali samo ove termine: ,digital’, ,video’, ,game-based”, ,serious”,
»>MMO?, ,,commercial”, ,,COTS, ,online”, voutcome”, ,,skill’, ,evaluation”, ,,impact’,
»effect”, ,education”, ,behaviour’, ,,attitude’, ,engagement”, ,motivation” i ,affect”.

Termini povezani s utjecajem digitalnih igara (video, ozbiljne, komercijalne,
online, obrazovanje itd.) na stilove ucenja ili viSestruke inteligencije uzeti su nakon
razmatranja termina koji se koriste za ishode, utjecaj, u¢inak, vjestine, ponasanje,

motivaciju, stavove i dojmove:
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(game OR "learning style” OR “multiple intelligences”) AND (digital OR video OR
serious OR commercial OR online OR education OR MMO OR COTS) AND (”game-
based” OR outcome OR skill OR evaluation OR impact OR effect OR behavior OR
attitude OR engagement OR motivation OR affect)

Kako bi se rad uopée mogao razmatrati u analizi, morao je ispuniti odredene
kvalitativne kriterije:

« unjemu se moralo raditi o istraZivanju utjecaja digitalnih igara na stilove u¢enja

ili viSestruke inteligencije

 morao je biti objavljen u posljednjih 15 godina (od sije¢nja 2000. do lipnja 2015.)

» mogao se s interneta skinuti kao potpuni tekst i morao je sadrzavati sazetak

« napisan je na engleskom jeziku.

Primjenom tih kriterija prepoznato je i za daljnju analizu odabrano 5740 radova.

Analiza podataka

Kako bi se osigurala kvaliteta primjene kriterija na odabrani uzorak, izradena je
tipologija prema priznatoj, prihvacenoj i uspje$no primjenjivanoj shemi (Dempsey
i sur., 1993, 1996; Wu i Wang, 2012). Tipologija je prilagodena kako bi se rezultati
mogli usustaviti i kako bi se dalje moglo raspravljati o vezama izmedu digitalnih igara
i stilova uéenja ili visestrukih inteligencija. Stoga smo definirali pet tipova radova:

o istrazivanje (sustavno empirijsko ispitivanje utjecaja digitalnih igara s ciljem
objas$njavanja, predvidanja ili kontroliranja odredenih fenomena i varijabli
vezanih uz stilove uéenja ili viestruke inteligencije);

o teorijski prikaz (obja$njenje osnovnih pojmova, aspekata ili indirektnih ishoda
koristenja digitalnih igara u obrazovanju);

o pregledni rad (sinteza radova prema definiranoj metodologiji koji opcenito ili
specifi¢no ispituju veze izmedu digitalnih igara i stilova ucenja ili viSestrukih
inteligencija);

o rasprava (esej u kojemu se iznosi iskustvo ili stav bez empirijskih dokaza);

o rad u kojem se prikazuje razvojni projekt (dizajn ili razvoj digitalnih igara ili
projekata u skladu sa stilovima ucenja ili inteligencijama).

Autori su najprije pregledali i procijenili dobivene naslove i sazetke prema kriteriju
vaznosti. Odabrani radovi dalje su neovisno evaluirani kako bi se smanjio subjektivni
utjecaj. Kategorizacija odabranih radova provedena je na temelju nekoliko kriterija:

o vrsta rada: istraZivanje, teorijski prikaz, pregledni rad, rasprava, rad u kojem se
prikazuje razvojni projekt;

o primarna paradigma rac¢unalne igre: gotova komercijalna igra, edukativna,
primijenjena, masivna mrezna online igra uloga;

o Zanr (prema prosirenoj Herzovoj sistematizaciji);

o podrudje primjene: opce, u znanosti, inZenjerstvu, matematici, jezicima, zdravstvu,
povijesti;
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o platforma: racunalo, igra¢a konzola, mobilni telefon, online;

o veza sa stilom ucenja ili vi§estrukim inteligencijama;

o oblik empirijskog istrazivanja: deskriptivno (anketa, analiza slucaja), korelacijsko
(istrazivanje parova), kvazieksperimentalno, eksperimentalno, pregled literature,
metaanaliza;

« empirijska veli¢ina uzorka;

o prikupljanje i analiza empirijskih podataka: ciljevi istrazivanja, metodologija,
rezultati;

o reference.

Kako bi se dodatno procijenili radovi, provedena je kvalitativna analiza etiriju
definiranih kategorija te je dobiven raspon ocjena od 1 do 10. Kategorije parcijalne
ocjene su:

o Tip istrazivanja:

o 1 - deskriptivno (teorija, rasprava, razvojni projekt )
o 2 - korelacijsko (pregledni rad)

o 3 - kvazi-eksperimentalno

o 4 - eksperimentalno

o 5 - pregled literature, metaanaliza;

o Adekvatna metodologija i analiza (0 - ne, 1 - da)
o Kvaliteta uzorka - reprezentativnost (0 - niska, 1 — srednja, 2 - visoka)
« Relevantnost za ovo istrazivanje (0 - niska, 1 - srednja, 2 - visoka).

Kako je jedan od autora stru¢njak za metodologiju pisanja preglednih radova, u
samo dva slucaja nejasne/problemati¢ne procjene rada morala su se konzultirati dva
renomirana stru¢njaka u podruéju psihologije odgoja i obrazovanja.

Rezultati

Tendencija porasta broja radova objavljenih s obzirom na godinu i repozitorij moze
se vidjeti u prikazu 2. Reprezentativna struktura rezultat je primjene kvalitativnih
kriterija. Oc¢igledno povecan interes istrazivaca tijekom posljednjih deset godina
pokazuje da je to pitanje vrlo aktualno. Jedan od razloga za takvu tendenciju svakako
je dolazak ucenika koji odrastaju u kulturi prozetoj digitalnim igrama u kojoj se fokus
s potencijalno negativnog utjecaja digitalnih igara prebacio na pozitivne utjecaje,
kao $to su drustvena integracija, pobolj$anje razli¢itih vjestina i poveéano koristenje
igara u obrazovanju. Takoder, trebalo bi imati na umu da su mladi nastavnici odrasli
u sliénom kulturnom miljeu, pa je upotreba digitalnih igara u nastavnom procesu
njima potpuno normalna. Stav autora je da bi taj fenomen trebalo interpretirati kao
jos$ jedan oblik utjecaja digitalnih igara na stilove u¢enja u¢enika, njihove inteligencije,
a indirektno i na nastavnu praksu.

Prikaz 2
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Pregled broja radova odabranih iz definiranih repozitorija prikazan je u tablici 1.
Kao $to se mozZe primijetiti, 74% uzorka bilo je prvobitno pohranjeno u sljedeéa tri
repozitorija: Elsevier/ScienceDirect (N=1653), Wiley Online Library (N=1650) i
Springer/Kluwer (N=918).

Pretragom po upitima 11 dostupnih repozitorija, ukupno je odabrano 5740 radova, u
skladu s definiranim kriterijima. Na primjer, prili¢no ¢est razlog neprihvacanja radova
bio je da su predmet njihova proucavanja teorija igranja ili ekonomija.

Kategorizacija i primjena definiranih kvalitativnih kriterija smanjila je uzorak na
36 radova. Odbaceni radovi Cesto nisu ispitivali utjecaj digitalnih igara, nego tjelesne
igre i aktivnosti. Posteri, prezentacije i tutorijali takoder su ¢esto bili odbaceni jer nisu
davali detaljan opis istrazivanja, $to je prakticki onemogucilo evaluaciju metodologije
ili rezultata.

Tablica 1

Svaki rad koji je odgovarao odredenim kvalitativnim kriterijima dodatno
je procijenjen putem kvalitativne analize. Radovi su najprije bili grupirani u pet
definiranih tipova: istrazivanje (N=19), teorijski prikaz (N=4), pregledni rad
(N=2), rasprava (N=4), rad u kojem se prikazuje razvojni projekt (N=7). U skladu
s rezultatima sli¢nih analiza (Hays, 2005) broj radova u kategorijama pregledni rad,
rasprava i teorijski prikaz bio je malen, §to se moZe objasniti ¢injenicom da je primjena
digitalnih igara u obrazovanju jo$ uvijek relativino nova domena obrazovne prakse.

Distribucija ocjena dobivena kvalitativnom analizom prikazana je u tablici 3 i
prikazu 3. Srednja vrijednost ocjene za odabranih 36 radova je 5,44 (standardna
devijacija = 2,466), a ocjena modela je 5, $to ukazuje na ¢injenicu da se radovi koji su
ocijenjeni ocjenom 5 ili viSom ocjenom smatraju metodologki relevantnijim i u ovom
slu¢aju pruzaju ,,ja¢e” dokaze.

Tablica 2
Prikaz 3

Rezultati strukturne analize reprezentativnog uzorka prikazani su u tablici 3. Ve¢ina
radova prikazala je istrazivanja o primjeni edukativnih igara (66,7%), primjena
ozbiljnih igara ispitivala se u pet radova (13,9%), gotove komercijalne igre bile su tema
Cetiri rada (11,1%), a primjena masivne mreZne online igre uloga bila je analizirana
u tri rada. Radovi koji su ispitivali Zanrove igara, slagalice, simulacije i igre uloga bili
su najbrojniji (58,3%). Najcesc¢e edukativne igre bile su slagalice (25%), igre uloga
(20,8%) i simulacije (12,5%).

Tablica 3

Istrazivadi su uglavnom igrali igre na ra¢unalnoj platformi (80,6%) s opéom/
univerzalnom svrhom (58,3%), Cesto za simulacije ili slagalice(47,1%). Radovi su
najcesce ispitivali stilove ucenja, uglavnom za op¢u primjenu (55,2%), a u 13,9%
radova istrazivao se utjecaj igara na viSestruke inteligencije. Struktura primjene igara
u odabranim radovima prikazana je u t 4.
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Tablica 4

Glavni cilj ovog rada jest prikazati i analizirati istraZivanja o utjecaju digitalnih igara
na stilove ucenja i vi$estruke inteligencije. Broj radova koji se bavi tim temama, a koji
su zadovoljili stroge kriterije, ocito je vrlo malen. Eksperimentalna istrazivanja i analize
slucaja bile su najc¢e$¢e metode (50%). Velik broj radova o utjecaju digitalnih igara
koji nisu odgovarali uvjetima za analizu bio je fokusiran na motivaciju, kognitivna
postignuca i ishode.

Rasprava

Sistemati¢an pregled usmjeren je na analizu istraZivanja o vezi izmedu digitalnih
igara i stilova ucenja ili visestrukih inteligencija. Upiti koji su se koristili za pretrazivanje
repozitorija otkrili su velik broj radova u kojima se istrazuje upotreba igara u
obrazovanju. Daljnja analiza potvrdila je stav autora da je interes za ispitivanje utjecaja
digitalnih igara na udenike (i u¢enje opcenito) u posljednjem desetlje¢u porastao.
Medutim, radovi su uglavnom prikazivali teorijska razmatranja i rasprave o upotrebi
igara koje nisu bile povezane sa stilovima ucenja ili vi§estrukim inteligencijama, niti
su imale uporiste u odgovaraju¢im empirijskim dokazima, pa su stoga iskljucene iz
analize. Analiza provedena primjenom kriterija otkrila je 36 radova, ¢ime je potvrdena
sumnja u postojanje malog broja empirijskih dokaza. Reprezentativni radovi varirali
su s obzirom na ciljeve istrazivanja, teorijski okvir i metodologiju, $to je posljedica
interdisciplinarnosti i interesa raznih autora za prouc¢avanje digitalnih igara.

Kako se pokazalo da metaanaliza nije odgovaraju¢a metoda zbog raznolikih uzoraka,
okruzja i metodologije istrazivanja, pregled je napisan u narativnom obliku.

Razvoj digitalnih igara i analiza utjecaja stilova ucenja prikazani su u sedam
odabranih radova. Hwang i suradnici (2015) izradili su igru uloga kako bi
procijenili postignuca i motivaciju primjenom kvazieksperimenta na uzorku od 87
dvanaestogodi$njih u¢enika osnovne $kole na Tajvanu. Zakljudili su da je 48 u¢enika
iz eksperimentalne skupine postiglo znatno bolje rezultate i da su bili pozitivno
motivirani zbog kontekstualnog pristupa koji se koristio igrama namijenjenim za
obrazovne svrhe i aktivni stil u¢enja. Rezultat je u skladu sa stavom Leeja i Butlera
(2003) da su autenti¢ne aktivnosti osnova za rje$avanje problemskih situacija. Erhel
i Jamet (2013) istaknuli su da za vrijeme igranja kontekstualne edukativne ra¢unalne
igre ucenici ¢iji je stil ucenja uglavnom aktivan ostvaruju bolje rezultate od onih ¢iji
je stil u¢enja uglavnom reflektivan. Boctor (2013) se koristio strategijom aktivnog
ucenja i osmislio igru asocijacije ,Nursopardy” za u¢enike srednje medicinske $kole,
kako bi procijenio njezinu u¢inkovitost u nastavi. Najprije su kod 39 ucenika ispitani
stilovi ucenja, a tada je nacrt igre prilagoden dobivenim rezultatima. Nakon $to
su ucenici odigrali igru, ispitani su njihovi stavovi. Vecina ih je smatrala da je igra
korisna za usvajanje novog znanja i kao dodatni nastavni materijal. Soflano i suradnici
(2015a) izradili su prilagodljivu igru uloga za ucenje strukturiranog upitnog jezika
(SQL) utemeljenu na Felder-Silvermanovu (1988) modelu stilova u¢enja. Uzorak

557



Aleksic¢ and Ivanovic: A Literature Review of Empirical Research on the Effects of Digital Games on Learning ...

u istrazivanju sastojao se od 120 ucenika. Rezultati su pokazali da igre izradene za
obrazovne svrhe povecavaju stupanj motivacije i postignuca ucenika, ali nije utvrden
utjecaj na uc¢inkovitost igranja povezan sa stilom uéenja. Giles (2015) je izradio igru
»Misterij u knjiznici” u skladu sa stilovima uéenja i s namjerom upoznavanja studenata
strojarstva s potencijalom sveuciliSne knjiZnice. Intervjuirana su 44 studenta te je
zakljuceno da su studenti pozitivno reagirali na igru i da su bili pozitivno motivirani.
Leach i Sugarman (2005) takoder su pokazali pozitivan utjecaj edukativnih igara u stilu
igre ,Jeopardy” na nastavu u knjiZnici i na motivaciju. Igru su izradili na Drzavnom
sveucili$tu u Georgiji. Hwang i suradnici (2012) izradili su individualiziranu igru
uloga na osnovi rezultata dobivenih primjenom upitnika izradenog prema Felder-
Silvermanovu modelu stilova uéenja (1988). Skupina od 46 ucenika osnovne $kole
sudjelovala je u istrazivanju u sklopu nastave prirodoslovnih predmeta. Zaklju¢eno
je da su ucenici koji su igrali igre prilagodene svojem stilu u¢enja pokazali znatno
bolja postignuca i pozitivou motivaciju. Cheng i Chen (2008) koristili su se online
platformom za ucenje kao podrskom pri u¢enju prirodoslovnih predmeta u osnovnoj
$koli. Istrazivanje je provedeno kao kvazieksperiment s dva peta razreda. Rezultati
nisu pokazali znac¢ajnu prednost koristenja online edukativnih igara, ali su ucenici i
roditelji pokazali pozitivan stav i povjerenje u takav sustav obrazovanja.
Reprezentativni radovi ocijenjeni visokim ocjenama koji su prezentirali razvoj i
izradu igara u vezi sa stilovima ucenja bili su objavljeni u posljednje tri godine, §to se
moZe objasniti kao znak zrelosti i jasne i prihvacene teorijske osnove. Stoga istrazivaci
postupno pocinju prakti¢no provoditi prije ograni¢ene eksperimentalne spoznaje.
IstraZivanja o utjecaju digitalnih igara na stilove ucenja prikazana su u 19 odabranih
reprezentativnih radova. Chwif i Barretto (2003) izradili su taksonomiju za igre
u operacijskom menadzmentu i prikazali modele prakti¢ne primjene u skladu sa
stilovima ucenja u¢enika. Zaklju¢ili su da je izradeni didakticki model simulacije
uc¢inkovita nastavna tehnika. Ahmet i suradnici (2011) ispitali su mogucénosti
upotrebe Nintendo Wii senzora u kombinaciji s videoigrama kako bi izradili alate za
proucdavanje osnovnih pojmova u fizici. Stilovi u¢enja 18 ucenika $vedske osnovne
$kole ispitani su primjenom upitnika izradenog po modelu Dunna i Dunna (1978).
Izrada interaktivnog digitalnog okruzZenja bila je uspjesna i poboljsala je suradnju
(2012) ispitivali su vezu izmedu igranja ra¢unalnih igara i u¢enja engleskog jezika na
uzorku od 86 ucenika Svedske osnovne $kole u dobi od 11 do 12 godina. Primijetili
su izravnu korelaciju izmedu vremena koje su ucenici proveli igrajudi i rezultata
ostvarenog na testu iz engleskog jezika, kao i to da su djecaci imali bolje rezultate
od djevojcica. Feldman i suradnici (2014) upotrebljavali su igru ,,Equilibrium”
kako bi procijenili usvajanje apstraktnih pojmova i kreativno rjesavanje slozenih
problema. Zakljucili su da se perceptivni stil mogao uspje$no odrediti s pomocéu
ra¢unalne igre ,,Equilibrium” i upitnika izradenog prema Indeksu stilova u¢enja
na uzorku od 63 studenta ra¢unalne znanosti, s precizno$¢u od 85,1%. Soflano i
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suradnici (2015b) su na uzorku od 60 u¢enika uo¢ili prilagodbu stila u¢enja za vrijeme
igranja edukativne racunalne igre. Prije eksperimenta sudionici su ispunili upitnik
izraden prema Felder-Silvermanovu modelu stilova u¢enja (1988) kako bi se utvrdio
prevladavajudi stil ucenja, a tijekom igranja analizirala se interakcija s igrom kako
bi se ponovno provelo utvrdivanje stila ucenja. Istrazivanje je pokazalo da se stil
ucenja prilagodava tijekom igranja igrice ako to znaci da ¢e se cilj brze ostvariti.
Snyder i suradnici (2009) proveli su analizu nastave s pomocu simulacije virtualne
stvarnosti na 36 studenata medicine te zaklju¢ili da simulacija nije pokazala statisticki
znacajne prednosti u usporedbi s tradicionalnim nastavnim metodama. Malekian
i suradnici (2012) ispitivali su utjecaj edukativnih igara na prostornu inteligenciju
primjenom kvazieksperimenata na uzorku od 40 srednjoskolaca, te dokazali postojanje
korelacije izmedu prostorne inteligencije i komplementarnih edukativnih prikaza.
Lynch i suradnici (2008) ispitivali su utjecaj igara koje se igraju na web-pregledniku
na stilove ucenja i postignuca na uzorku od 300 ucenika u SAD-u. Zakljuc¢ili su da
rezultati eksperimenta nisu pokazali statisticki znacajnu korelaciju izmedu igranja
igara i stilova uéenja. Bekebrede i suradnici (2011) istrazivali su utjecaj igranja 23
digitalne igre na uzorku od 1607 ucenika u Nizozemskoj i potvrdili postojanje veze
izmedu stila u¢enja i igranja igre, uglavnom putem promicanja aktivnog i suradnickog
udenja. Corbeil i Laveault (2008) su procijenili valjanost upotrebe digitalnih igara u
nastavi povijesti na uzorku od 65 ucenika. Naveli su da je utjecaj igara u prosjeku bio
jednako ucinkovit kao i tradicionalna predavanja te da su simulacije bile korisnije
ucenicima kojima je bila potrebna pomo¢ u razvijanju konkretnog operativnog nacina
razmisljanja. Zakljucili su da je igranje pozitivno motiviralo ucenike kojima je vise
odgovarao senzorno-motoricki stil u¢enja. Arora i Saxena Arora (2015) prikazali su
interdisciplinarnu eksperimentalnu igru ,,SC-Mark” izradenu za obuku u podrucju
marketinga i menadZmenta. U eksperimentu je ukupno sudjelovao 161 student tijekom
dva semestra. Pokazalo se da su eksperimentalno igranje igre i simulacije u¢inkovito
okruZzenje za nastavu i ucenje o realistiénim situacijama u poslovnom svijetu. Ku i
suradnici (2014) izradili su sustav za u¢enje idioma u kineskom jeziku putem igranja
racunalnih igara. Na uzorku od 56 osnovnoskolaca na Tajvanu dosli su do spoznaje
kako su ucenici kod kojih je prepoznat aktivan i vizualan stil u¢enja ostvarili znatno
bolje rezultate. Dempsey i suradnici (2002) testirali su utjecaj razli¢itih Zanrova igara na
uzorku od 40 odraslih ispitanika u dobi izmedu 18 i 52 godine. Uoceno je da simulacije
i arkadne igre imaju daleko drugaciji utjecaj na populaciju s obzirom na spol, jer su
ispitanice bile manje motivirane za igru i arkadne su igre smatrale agresivnima. Na
temelju Kolbova upitnika (2014) ispitanice su u visokom postotku bile akomodatori
i divergatori, a ispitanici su muskog spola uglavnom bili konvergatori i asimilatori.
VanDeventer i White (2002) proveli su istrazivanje na sedam stru¢njaka u igranju
videoigara tinejdzerske dobi (10 - 11 godina). Zaklju¢ili su da su ,,napredni” igraci
bili jako dobri u aktivnom traZenju novih informacija, bolje su procijenili nepoznate
situacije, kategorizirali su informacije i pokazali vjestine kritickog misljenja. Hwang i
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suradnici (2013) istrazivali su mi$ljenja u¢enika o odabiru najpogodnijeg obrazovnog
sustava s obzirom na stilove u¢enja prema Felder-Silvermanovu modelu. Analizirali
su rezultate 288 ucenika i zakljucili da ne postoje razlike u odabiru edukativnih igara
s obzirom na Zanr ili stil u¢enja, ali da se do rezultata obi¢no dolazi intuicijom ili
osobnom sklono$¢u. Kellner i Weifienbacher (2012) integrirali su test o stilovima
ucenja u edukativnu igru. Na uzorku od 28 adolescenata u dobi od 12 do 13 godina
utvrdili su da je moguce provesti takvu integraciju primjenom Vesterova (1991) testa.
Hwang i suradnici (2008) ispitivali su utjecaj igranja masivne mreZne online igre uloga
»Second Life” (Molka-Danielsen i Deutschmann, 2009) na prostorne percepcije i stil
ucenja ucenika. Uzorak je obuhvatio 73 ucenika u Koreji u dobi od 20 do 22 godine.
Zakljueno je da je takva aktivnost puno ucinkovitija u skupini u¢enika s apstraktnim
konceptualnim stilom.

Reprezentativni radovi koji su se bavili istrazivanjem utjecaja digitalnih igara na
stilove ucenja razlikovali su se s obzirom na metodologiju, model stilova ucenja ili
Zanr igara. Ve¢ina odabranih radova (87,5%) dokazala je postojanje korelacije izmedu
igranja digitalnih igara i stilova ucenja.

Primjena digitalnih igara s obzirom na stil u¢enja ili inteligenciju bila je temom
Cetiriju odabranih radova. Igbal i suradnici (2010) koristili su se masivnom mreznom
online igrom uloga ,,Second Life” kao platformom za obrazovanje odraslih u kontekstu
ucenja jezika. Istaknuli su da je njihov prilagodljiv model u¢enja bio izraden u skladu
s teorijom videstrukih inteligencija s ciljem premos¢ivanja razlika izmedu pristupa
ucenju i tehnologije. Materijali za ucenje prikazani su u skladu s profilom viestrukih
inteligencija ucenika, $to je pruzilo mnogobrojne moguénosti za sudjelovanje u
neformalnom obrazovanju i pobolj$anje iskustva u¢enja. Gosalia i suradnici (2015)
primijenili su igru ,MathMazing” utemeljenu na gestikulaciji za ucenje aritmetike u
osnovnoj $koli. Zakljucili su da je takva prakti¢na nastava bila u¢inkovita te je dovela do
veceg stupnja zadrzanog znanja. Li i suradnici (2012) analizirali su teoriju edukativnih
igara i njezinu vezu s vi$estrukim inteligencijama. Dali su detaljan opis utjecaja
edukativnih igara na razvoj logicke/matematicke inteligencije i strategije razvoja
inteligencija. U analizi postojece literature Bennet i suradnici (2008) su pokazali
nedostatak empirijskih dokaza da nove generacije ucenika i igraci digitalnih igara
imaju sofisticirane tehnoloske vjestine i poseban stil u¢enja, pa stoga tradicionalni
obrazovni sustav ne moze na odgovaraju¢i na¢in zadovoljiti potrebe tih u¢enika.

Tema Cetiriju radova bila je teorijska podloga primjene digitalnih igara u skladu
sa stilovima ucenja ili viSestrukim inteligencijama. Howard (2005) je predlozio
strategije za razvoj komunikacijskih vjestina i inkluzivnog okruzenja, uzimajuéi u
obzir stilove ucenja, interaktivne igre i suradnicko ucenje. Kapp (2007) je razmatrao
neformalne metode prijenosa znanja na igrace i njihovu primjenu u organizacijama.
Bellotti i suradnici (2010) izradili su vizualne alate s ciljem prezentiranja kvalitetnih
kontekstualnih informacija u virtualnom svijetu u skladu sa stilovima ucenja, kako
bi udenici mogli maksimalno iskoristiti igranje igara. Gonzalez i suradnici (2007)
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izradili su platformu kako bi povecali stupanj interakcije i drustvenu komunikaciju
medu djecom u kontekstu obrazovanja djece s posebnim potrebama. Koncept se
temelji na osobno dizajniranim piktogramima putem kojih djeca mogu povezivati
gramaticke strukture sa svojim idejama, istodobno se zabavljaju¢i. Zakljuc¢ili su da
igranje digitalnih igara moze pomo¢i u ostvarenju bolje prostorne koordinacije,
koncentracije i motivacije.

Uocena su i dva reprezentativna pregledna rada. Posebno se isti¢e sustavan prikaz
Blakelyja i suradnika (2009), jer su oni proveli analizu istraZivanja o primjeni
edukativnih igara u zdravstvu od 1980. do 2008. godine. Odabravsi 1829 radova,
napravili su detaljnu analizu 16 odabranih radova koji su odgovarali kriterijima
odabira. Zakljud¢ili su da primjena igara moze odgovarati pojedinim stilovima
ucenja, no nisu uspjeli poduprijeti tu tvrdnju adekvatnim empirijskim istrazivanjem.
Ypsilanti i suradnici (2014) ispitivali su ¢imbenike igranja ozbiljnih igara kao sredstva
neformalnog ucenja. Rezultati su pokazali jako malen broj primjera njihove primjene
i istrazivanja o u¢inkovitosti primjene ozbiljnih igara kao nastavne metode.

Pregled odabranih reprezentativnih radova prikazan je u Dodatku. Rezultati analize
pokazuju da su se istrazivaci ¢esto koristili analizama slucaja i eksperimenata. Iako se
gotove komercijalne igre i masivne mrezne online igre uloga uvelike koriste i uc¢enici
obi¢no igraju samo takve igre, iznenadujuce je malen broj radova analizirao njihov
utjecaj na ucenje ili osobnost. Op¢i je zakljuc¢ak da igranje digitalnih igara obi¢no
vodi pobolj$anju kognitivnih sposobnosti i vjestina uc¢enika. Ulenici s aktivnim i
vizualnim stilom uenja mogu imati veliku korist od igranja digitalnih igara, isto
kao i uenici s visoko razvijenom logi¢kom/matemati¢kom, vizualno/prostornom ili
tjelesno/kinestetickom inteligencijom. Opazili smo da su istrazivanja uglavnom bila
usmjerena na racunalne igre, obi¢no simulacije i slagalice, vjerojatno zato $to njihova
upotreba u obrazovanju postoji duze nego ostale platforme. Velika slabost mnogih
istrazivackih radova povezana je s dizajnom i primijenjenim metodama, jer uzorci
Cesto nisu dovoljno reprezentativni, pa se do opazenih utjecaja igara moglo do¢i zbog
razlika medu ispitanicima, a ne zbog intervencije.

Ogranicenja

Sustavan pregled izraden je s odredenim ogranicenjima, kao $to su termini koji su
se koristili u pretrazivanju, dostupni repozitoriji i definirani vremenski okvir unutar
kojega su radovi objavljeni. Ipak, radovi koji su udovoljili kriterijima i zahtjevima
kvalitativne analize mogu se smatrati valjanim uzorkom empirijskih dokaza o utjecaju
digitalnih igara na stilove u¢enja i videstruke inteligencije. Pregled je isklju¢io radove
koji su se temeljili samo na teoriji ili nagadanjima.

Zakljucci
Visekriterijska analiza istraZivanja o vezi izmedu digitalnih igara i stilova ucenja
ili visestrukih inteligencija rezultirala je izradom okvira za organizaciju rezultata i
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prepoznavanje pozitivnih utjecaja ili teskoca. Iako je usustavljen pregled literature
pruzio neke empirijske dokaze, postoji o¢ita potreba za daljnjim istraZivanjima.
Kvalitativno istraZivanje pomoglo bi boljem shvacanju i prepoznavanju metoda
za ucinkovitiju primjenu digitalnih igara u obrazovanju, posebno u iskoristavanju
potencijala psihologijskih teorija o stilovima ucenja i viestrukim inteligencijama.

Kako bi se primijenio model u¢enja utemeljen na digitalnim igrama kao valjan
dodatak modernom obrazovanju, neophodno je kontinuirano procjenjivati njegove
oblike i utjecaj na procese i stilove ucenja i njihove karakteristike. Iako je pojam
viSestrukih inteligencija tek zapoceo svoju transformaciju od teorijskog okvira prema
prakti¢noj primjeni, mnogi nastavnici ve¢ nesvjesno rade u skladu s njim. Uvodenje
odgovarajucih digitalnih igara, davanje smjernica u¢enicima i planiranje aktivnosti
prilagodenih stilovima ucenja ili viSestrukim inteligencijama moze im pruziti priliku
za bolje i u¢inkovitije usvajanje novih znanja i vjestina.

TIako je sustavan prikaz prosirio razumijevanje kategorizacije i prepoznavanja
utjecaja digitalnih igara na stilove ucenja i inteligencije, postavljaju se i odredena
pitanja za bududa istrazivanja:

o Treba li primjena digitalnih igara u obrazovanju utjecati na stilove ucenja ili bi

igre trebale biti izradene u skladu sa stilovima ucenja i njima prilagodene?

o Treba li fokus primjene digitalnih igara u skladu s viSestrukim inteligencijama

biti lakse usvajanje znanja, razvoj perceptualnih/kognitivnih vjestina, pozitivni
afektivni/motivacijski ishodi ili promjena ponasanja?

Tradicionalni nastavni okvir predstavlja emocionalno, drustveno i kognitivno
iskustvo u kojem se nastavnici koriste svojim znanjem, glasom ili pokretima kako bi
ucenicima dali informacije ili im postavili pitanja. Giannakos i Vlamos (2013) naveli
su da humor moze doprinijeti ve¢oj angaziranosti u¢enika u nastavnom procesu i
atmosferu u razredu ¢ini ugodnom.

Autori ne oc¢ekuju (niti predvidaju) da ¢e digitalne igre zamijeniti tradicionalno,
mjeSovito ili u¢enje na daljinu i e-ucenje, nego naglasavaju vaznost primjene razli¢itih
alata u nastavi i u¢enju koji ne pripadaju tradicionalnom nastavnom okviru, kako bi
ih uspjes$no povezali sa spektrom stilova ucenja i inteligencija.

562



