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gathered substantial amount of research attention during the last decade, research 
literature examining the use and adoption of game-related information systems is 
scattered and we still lack clear understanding on the topic. 

To address this gap, this work conducted comprehensive meta-analysis that pooled 
altogether 43 studies from quantitative research literature investigating motivations 
for playing games. This meta-analysis synthesizes correlations between different 
variables for establishing more accurate estimates and tests several models for 
explaining use intention of games using structural equation modelling approach. 
Additionally, analysis for use acceptance of different nature of games is conducted. 

The results reveal that investigating use of games in general can be highly 
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of games. Finally, ease of use of games does make us enjoy games more, enhances 
attitude towards using games and ease players to achieve optimal experience in 
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Chapter 1 

Introduction 

This study provides an overview to research of game usage behavior as well as 
synthesizes these previous quantitative study findings to discover large scale results 
for motivations to play games. Data of this mathematical review therefore consists 
of existing study articles and their reported measures for correlations between 
variables. These are combined using meta-analytic approach, which is a statistical 
review method for calculating more accurate effect size estimate of multiple study 
results. Additionally, this meta-analysis includes moderator analysis of game type 
in which it is examined whether some factors in analysis predict game usage 
differently in certain type of games. This study finally proposes several models to 
explain use behavior of games and tests them using meta-analysis data and 
structural equation modelling. 

This introduction chapter first motivates this study, then states the research problem 
and objectives, acknowledges necessary scope limitations and finally, briefly 
describes the structure of this thesis. 

1.1 Motivation 

During the last decade games have become an established vein of entertainment, 
consumer culture, and essentially a common part of people’s daily lives (Mäyrä & 
Ermi, 2014; Yi, 2004). In the United States alone 59% of the population plays 
computer games while revenues of the computer games industry exceed US $15 
billion (ESA, 2014). Games are no longer played only on personal computers and 
game consoles but also rapidly increased processing power of mobile devices has 
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introduced new aspect for playing. The increased popularity has also introduced 
new purposes of games as well as wide selection of games for different gaming 
needs (Hamari & Tuunanen, 2014; Kallio, et al., 2011; Yee, 2006; Yee, 2007).  
Moreover, games are also increasingly used as tools for achieving different 
utilitarian purposes (e.g. serious games, educational games, simulation games, and 
games-for-purpose) (Hamari, 2013; Hamari & Koivisto, 2014; Hamari, et al., 2014; 
Hamari, et al., 2014; Hamari & Koivisto, 2014; Huotari & Hamari, 2012; 
McGonigal, 2011). There is no doubt that once so small revenues of games and 
rarity of players has emerged into business of billions and significant part of 
people’s leisure activity. 

Games are versatile type of information systems and fascinating for academic 
interest. While playing is commonly held as hedonic leisure time activity of pre-
adolescent males, modern IT development has introduced variety games for 
different audiences (Greenberg, et al., 2010; Griffiths, et al., 2003; Griffiths, et al., 
2004; Hartmann & Klimmt, 2006; Ijsselsteijn, et al., 2007; Jansz, et al., 2010; 
Koivisto & Hamari, 2014; Williams, et al., 2008; Williams, et al., 2009; Yee, 2006) 
and enabled games to be utilized for variety of purposes. Therefore, games present 
themselves as interesting case in information systems not just because of the 
widening applicability in different areas but also for theoretical interest in how we 
understand them. While the thought of using some games for enjoyable virtual 
experiences is not completely unfounded, games are too often seen as serving only 
this single purpose. Instead, it should be reasonable to believe that games divide 
into variety of types according to the function and motivations of why people use 
them. For these reasons, we cannot solely assume games to be played for only 
hedonic reasons and need more knowledge on how games can be seen as 
information systems. 

Understanding why people use games is also a practical issue for game businesses. 
Traditionally games have been sold physically, for example on optical disks, 
allowing access to the product for single upfront price. However, games are 
increasingly developed and maintained like continually accessible services as well 
as published online (DFC Intelligence, 2007; 2011). This shift has implied many 
new challenges to business models, game design and marketing of games. 
Furthermore, cost efficiency for publishing online has significantly increased the 
number of firms developing games, since especially small companies are now able 
to distribute their games digitally with little cost. The growth in practitioners on the 
field has led to a tough competition not only for potential users, but also for product 
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visibility in corresponding online application stores. Both increased competition 
and efficiency of publishing online has introduced new business models (Hamari & 
Järvinen, 2011; Hamari & Lehdonvirta, 2010). In one of the most emerged model 
the game itself is now offered for free to the customers (Alha, et al., 2014; Lin & 
Sun, 2011), but include different in-game purchases that typically accelerate player 
progress. In fact, today most online games are “free-to-play” (Hamari & 
Lehdonvirta, 2010; Paavilainen, et al., 2013) and those which still rely on older 
business models are increasingly converting their business models towards this 
approach. However, while it seems that players tend to try and play these “free” 
games more frequently, only 2% from registered users convert into buying 
customers (Forbes, 2013). Nevertheless, independent of how games are financed, 
understanding why people use them is essential for practitioners. 

1.2 Problem statement 

In summary, due to the last decade of increasing divergence, impact and 
significance of games as information systems, understanding the nature of games 
and why people use them has become especially timely. Even though the topic has 
attracted substantial scholarly interest during the last decade, the current body of 
literature seems scattered and amorphous. In order to acquire a comprehensive view 
to the multitude of factors explaining why people play or use games, a summary of 
the respective research literature is required. 

Therefore to address this interesting research problem, a twofold objective is 
defined for this study. First is to provide an overview to the quantitative study field 
of motivations for using games. This is achieved by inspecting characteristics of 
studies such as game types, sample sizes, used theoretical frameworks and 
distribution of articles in the analyzed literature. The overview provides sufficient 
view to alignment of research and necessary background for latter part of this 
analysis. Second objective is to mathematically synthesize previous research 
findings using meta-analytic approach and discover large scale results on 
motivations and reasons for using games. Since we cannot solely assume all games 
to be played for same reasons, moderating effect of game type on meta-analysis 
results was also examined. 
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1.3 Scope 

This study reviews studies that quantitatively measure the effects of different 
predictive factors on game usage related variables. Specifically, this study revealed 
that these variables divided into usage intentions (intention or motivation to use 
games in future), loyalty (intention to play again and preferences toward specific 
game) and actual use behavior (time spent playing or frequency of using games). 
While the most important criteria for inclusion was that a study must contain some 
of these variables, additional conditions were set for systematic inclusion procedure 
as described more in depth in Chapter 3. As this review consists of two main parts, 
both have some scope limitations. 

The literature overview part is limited only to viewing superficial but describing 
characteristics (e.g. frequently used methods) of studies and not to deeply inspect 
the details. While these characteristics are mainly chosen by their describing ability 
of research literature, they are also required to enable latter meta-analysis (e.g. 
sample sizes, game types and correlations). Therefore the scope of this overview 
could as well considered to provide sufficient background and data for actual 
analysis. 

Instead, the actual meta-analysis part is required to have more specified focus. Since 
meta-analysis is mathematical method for synthesizing previous research findings, 
this study focuses only on quantitative research literature. However, due to massive 
study field, the scope has to be further limited. Because meta-analysis is also a 
statistical method where more findings tend to provide more accurate estimates, it 
is justified to limit the analysis into most frequently studied causal relationships 
between variables. On the other hand, it is not desired to limit the scope more than 
necessary and suppressing important findings with too strict thresholds should be 
avoided. Therefore, appropriate threshold of study frequency is set to at least four 
studies in main meta-analysis. This results in manageable amount of different 
causal paths and also does not cut out important findings. However, in moderator 
analysis, where data is divided into subgroups and effects between these are 
compared, same frequency is insufficient for reliable results. Therefore separate 
threshold of at least three studies is set for each game category in moderator 
analysis. 
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1.4 Structure of the thesis 

First in Chapter 2, essential background information of meta-analysis as method, 
moderator analysis as a concept and discovered varying game types is shared as 
well as two most relevant theoretical frameworks are introduced. After background 
chapter, more specific method decisions and steps in meta-analysis procedure are 
reported in Chapter 3. This chapter mostly focuses on initial steps and different 
decisions in the process while Chapter 4 reports results of this analysis. First, 
descriptive findings in the literature including characteristics of studies, frequencies 
of theories and game types are revealed and then the actual correlation meta-
analysis results are shown. This chapter also contains moderator analysis, in which 
the effect of game type on meta-analysis results is investigated. The results chapter 
ends in structural equation modelling analysis. Finally in Chapter 5, the results are 
discussed as well as some limitations are acknowledged. Additionally, full 
references of studies in this analysis as well as structural equation modelling input 
correlation matrixes are available in appendix, right after the bibliography. 
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Chapter 2 

Background 

This chapter provides essential background for this study. First, it introduces meta-
analysis as method and compares it with traditional narrative review approach. 
Then, concept of moderator analysis is described in this analysis. After that, 
different game types in analysis are briefly described. Finally, two most important 
and frequent theories are introduced as well as the role of structural equation 
modeling is described. 

2.1 Meta-analysis 

Reviewing the past research can be divided into two main approaches: 1) traditional 
qualitative, also known as narrative method, in which practically the conclusions of 
reviewed studies are summarized using words and 2) meta-analysis, which is the 
mathematical and quantitative approach and where the effect sizes of the reviewed 
studies are combined using calculations (Ellis, 2010). The narrative approach is 
found insufficient when synthesizing findings from contradictory results, especially 
for large number of studies (Hunter & Schmidt, 2004), whereas the meta-analytic 
approach provides more comprehensive results with estimates for effect size, 
different metrics for its reliability and information about different kind of biases. 
Moreover, meta-analysis does not suffer from increased complexity in 
interpretation with large amount of studies as the narrative approach does. Instead, 
increasing number of studies will provide more reliable results. As the limitations 
of traditional narrative review are acknowledged, it is reasoned to employ a meta-
analysis in this study. 
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More specifically, meta-analysis is a mathematical and statistical method for 
combining results of the previous studies that address the similar research problem 
(or their data/results of which can be used to address the similar research problem) 
(Glass, 1981). There are two main approaches for mathematical meta-analysis 
(Hunter & Schmidt, 2004; Ellis, 2010): one developed by Hunter and Schmidt 
(Hunter & Schmidt, 2000; Schmidt & Hunter, 1977) and the other by Hedges and 
his colleagues (Hedges, 1981; Hedges, 1992; Hedges & Olkin, 1985; Hedges & 
Vevea, 1998). The approach of Hedges et al. z-transforms the raw correlations 
before combining the effects and uses weights of n – 3, instead of original sample 
size n, for each study. In contrast, the method by Hunter and Schmidt uses 
untransformed correlations and the original sample size of each study. However, 
analysis with this approach should modify the weights to take into account and 
correct the study specific faults such as measurement reliability while the 
calculation with Hedges et al. random effect model uses the between-studies 
variance (Ellis, 2010). The two approaches will likely produce slightly different 
mean effect sizes and intervals but it is difficult to say which one is better overall 
and the differences are minor (Ellis, 2010). For example, Field (2005) ended up 
with contradictory results with study of Hall & Brannick (2002) while both were 
comparing the two methods in similar conditions using Monte Carlo simulations. 
However, Johnson et al. (1995) compared extensively different meta-analytic 
approaches and concluded that Hunter & Schmidt method produces differing results 
as well as suggested that choosing it over Hedges et al. should be justified. Although 
Schmidt & Hunter (1999) later argued that this difference was caused by use of an 
inappropriate formula for error correction, the method by Hedges et al. seemed 
more confident and it was chosen as an approach for this analysis. 

2.2 Moderator analysis 

Moderators often consider variables that explain high variation in data analysis 
results. For example, ones of the most commonly used moderators are gender and 
country in quantitative research. In wide context of games, it is reasoned to assume 
game type as moderator since variety of games are likely played for different 
reasons. In this meta-analysis, moderator analysis specifically implies of splitting 
data into two subgroups by game type, conducting separate calculations for each 
subgroup and comparing difference between effects.  
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Difference between the two effect means was examined with Q-test, which tests 
homogeneity and significance of variance between groups (Borenstein, et al., 
2009). This approach requires decision on whether to assume true between-studies 
variance to be same or to estimate separate within group variances. For test 
computations with random effects model, true between-studies variance was 
assumed to be same for both subgroups. This was primarily because relatively low 
number of studies for other game category in this analysis did not allow estimating 
separate variances for each group with reasonable accuracy and secondarily, we did 
not have any reason to assume different variances. 

2.3 Game types 

This review expectedly revealed variety of game types examined by the studies. 
Clear majority did not specify titles of actual games and instead reported which type 
of games were concerned. Fortunately, most studies reported type of games with 
reasonable accuracy for constructing game type groups in moderator analysis of 
this study. This study finally ended up with two game categories, hedonic and 
utilitarian games. While the various game types in this analysis would have allowed 
constructing several game categories, low frequencies of studies in other 
combinations would not have allowed sufficient moderator analysis. 

Most popular category was online games. A game falls into this category when 
playing it requires internet connection. While online games is undeniably rather 
wide concept, it however usually denotes games that have rather fast and 
competitive nature and users play against or co-operatively with other players. 
Therefore, online games represent one of the most stereotypical type of games and 
is too often perceived as synonym of games in general. Therefore online games are 
of hedonic nature in this analysis. 

Moreover, rather popular subcategory of online games was massively multiplayer 
online games (MMO) in which large amount of players interact with each other in 
same massive virtual world. MMO games often include role-playing elements, 
large amount of content, immersive world with own virtual economy and 
challenges that require teamwork and are impossible to complete alone. While 
MMO games emphasize working together and exploration more than in traditional 
online games, they are rather similar in the end and share hedonic type. 
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Not all games are of hedonic nature and some are especially designed for utilitarian 
purposes. These games usually have highly distinct nature compared to traditional 
games of hedonic purposes. Most popular game for useful outcomes was 
educational games, which are primarily used to enhance learning progress of 
children. The literature review also revealed some studies with simulation and 
serious games, which similarly share useful outcome expectations as educational 
games does. In a way, simulation and serious games in this review are like 
educational games but usually for more mature audience and scope widened outside 
basic school subjects. Therefore it is reasonable to group educational, simulation 
and serious games under utilitarian games category in moderator analysis. 

One rapidly increasingly popular game type is mobile games. This category holds 
all games that are played on mobile devices, often on mobile phones but also on 
tablets. Special aspect of mobile games is that they can be played on move or 
travelling and their casual nature allows playing in relatively short bursts of time. 
Also today, clear majority of smart phones include touch screen input, which differs 
from gamepads and traditional computer input devices. Moreover, prices and 
budgets of mobile games are generally significantly less than of other games, which 
is typically seen in lack of content and depth when compared to computer or console 
games. All mobile games examined in the reviewed studies are designed for leisure 
and entertainment and therefore are categorized as hedonic games. 

Similarly sharing rather casual nature but not restricted only to mobile devices, is 
type of social network games (SNG). They are all games that can be played in social 
network services such as Facebook. These games typically have simplistic 
interactions and graphics and usually getting help from social network friends is 
beneficial. Majority, if not all, social network games are free-to-play and often do 
not allow playing for longer periods without small payments. SNGs are also 
primarily designed for entertainment. 

The literature review also revealed a couple of less frequent game types such as 
human computation (HC) games. Similar to utilitarian games, these have utilitarian 
purpose but they are not meant to be useful for the users. Instead, use of these games 
should progress towards utilitarian goal set by developers in an entertaining way 
for the users. There was also a study examining use and effect of violent games, 
which are especially restricted from immature audiences due to their content. 
Finally and unfortunately, there was some studies that were not reporting even game 
type they were examining forcing to be coded as general type of games. 
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2.4 Theories 

Literature review revealed two most centric theoretical frameworks in study of 
game usage. These theories are related and therefore share some common variables. 
Also, core of research based on these partly explains why the quantitative research 
literature is mostly focused on measuring mostly behavioral intention to play 
games. Since the results of this analysis are heavily based on established theoretical 
foundation of reviewed studies, it is reasoned to briefly introduce structure of these 
models in this subsection. 

2.4.1 Theory of reasoned action 

First but relatively less frequently used of the theories was theory of reasoned action 
(TRA) (Ajzen & Fishbein, 1980). It is widely adopted theory for studying and 
explaining human behavior in variety of research areas. According to TRA 
(represented in Figure 1), actual behavior is determined by intention for such 
behavior. Behavioral intention in turn is explained by attitude toward behavior and 
subjective norms (which in short is a perception on how much other important 
people approve the behavior). While TRA was rather rarely used as main theoretical 
background for studies, it was instead frequently used together with other theories 
in study of game usage. 

 

 

Figure 1: Theory of reasoned action (TRA) from Davis et al., (1989). 
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2.4.2 Technology acceptance model 

The literature review revealed that clearly the most frequent theoretical framework 
was technology acceptance model (TAM) proposed by Davis et al. (1989). It is one 
of the most widely adopted extensions of previously introduced theory of reasoned 
action and used for studying user acceptance of information systems. TAM was 
specifically designed for explaining utilitarian information system acceptance and 
therefore the popularity in context of games (which are often perceived as extremely 
hedonic information systems) is interesting. 

In the original technology acceptance model (in Figure 2) system use is determined 
by intention for use, similar than in theory of reasoned action. Also again, intention 
is affected by attitude toward using the system. However, instead of TRAs 
subjective norms, intention is now explained with perceived usefulness of system 
use together with attitude. TAM also suggests that attitude toward system use is 
determined by perceived usefulness and perceived ease of use. Moreover, 
usefulness is affected by ease of use while these both are explained with external 
variables such as elements in user interface and interaction devices. 

  

 

Figure 2: Technology acceptance model (TAM) from Davis et al., (1989). 
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2.5 Structural equation modelling 

Although the meta-analysis of correlations provides necessary information of 
standardized zero-order relationship between two variables, it however does not 
take into account the presence of other variables. Structural equation modelling is 
powerful statistical method for quantitative data analysis and used widely in 
investigating human behavior. Similar to regression analysis, this method uses 
several independent variables to predict dependent variable simultaneously taking 
into account the dependency between the independent variables. However, unlike 
simple regression analysis, structural equation modelling allows modeling of more 
extensive multistep models, such as the technology acceptance model introduced 
above.  

While structural equation modelling in the topic is widely used to evaluate 
questionnaire data, it can also perform its calculations using pooled correlation 
matrix. Therefore, this study uses the upcoming results from correlation meta-
analysis to construct correlation matrixes for input to structural equation modelling. 
Finally, two model structures based technology acceptance model are tested using 
the correlation data. 
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Chapter 3 

Procedure 

This chapter reports the steps in the meta-analysis process (visualized in Figure 3). 
The procedure began by gathering the empirical studies on game usage which was 
implemented with systematic search with comprehensive combination of keywords 
as well as with determination of clear inclusion criteria for the studies. After the 
elimination of unsuitable search hits, selected details were coded from the 
remaining set of valid studies. Then, descriptive characteristics such as game types, 
theoretical foundations and popularity of causal paths were analyzed. This was 
required for providing background for next step, the meta-analysis. Finally, the 
effect of game type on meta-analysis results was inspected in moderator analysis. 

This chapter especially focuses on initial steps in process while analysis results are 
provided in next chapter. In particular, literature search and source of data are 
discussed fist in this chapter. Then, the inclusion step and criteria are covered in 
depth. After that, Coding process including identification and combination of 
variables with similar definitions as well as some data modifications is reported. 
Finally, methods for interpreting meta-analysis results and addressing publication 
bias are reported at the end of this chapter. 

 

 

Figure 3: Work flow diagram of the analysis. 
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3.1 Sources of data 

Quite naturally, the analysis procedure was started by a literature search. The search 
procedure was undertaken in Scopus database (September 2014) which is the 
largest abstract and citation database of scholarly literature (Elsevier B.V, 2014). 
Scopus is also the most relevant repository for studies within the disciplines where 
literature on why people adopt and use different technologies is being published. 
Moreover Scopus also includes, for example, the AIS, ACM, IEEE and Science 
Direct libraries among many others. 

The literature search in Scopus were conducted using the following string which 
consists of three main parts: 1) use-related keywords, 2) game-related keywords 
and 3) subject area specifications. As can be seen from the search string, papers 
whose subject areas are specified exclusively as natural or medical sciences were 
excluded from search results as these areas led to hundreds of false positives. Since 
the topic of this analysis is usage of virtual games, it is reasonable to believe that 
possible relevant papers classified as natural or medical sciences should also have 
been classified as having some more clearly relevant subject area. The search was 
targeted to the meta-data of papers (title, abstract and keywords) rather than the 
entire text. This search resulted in 784 entries. 

 TITLE-ABS-KEY(("why do people play" OR "why people play" OR "why do people 
use" OR "why people use" OR "use continuance" OR "continued use" OR "continue 
using" OR adoption OR acceptance OR "technology adoption" OR "technology 
acceptance" OR "use intention" OR "intention" OR loyalty) AND (mmo* OR "video 
game" OR "online game" OR "on-line game" OR "mobile game" OR "social 
network game" OR "serious game" OR "simulation game" OR "virtual game" OR 
"social game" OR "exergame" OR "computer game" OR "console game" OR 
"arcade game" OR "facebook game" OR "casual game" OR "digital game" OR 
"educational game" OR "first person shooter" OR "multiplayer game")) AND 
(LIMIT-TO(SUBJAREA, "COMP") OR LIMIT-TO(SUBJAREA, "SOCI") OR 
LIMIT-TO(SUBJAREA, "ENGI") OR LIMIT-TO(SUBJAREA, "BUSI") OR LIMIT-
TO(SUBJAREA, "PSYC") OR LIMIT-TO(SUBJAREA, "ARTS") OR LIMIT-
TO(SUBJAREA, "DECI") OR LIMIT-TO(SUBJAREA, "ECON")) AND NOT 
DOCTYPE(CR). 
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3.2 Inclusion criteria 

Six inclusion criteria were used to assess the mass of research (748 entries) found 
by the literature search. This step is visualized in Figure 4, where horizontal arrows 
represent number of remaining articles after each step of inclusion and vertical 
arrows represent omitted search results. The inclusion procedure resulted in 43 
valid research articles for meta-analysis. 

 

Figure 4: Inclusion process of search hits. 

 

First, the studies were simply inspected whether they were duplicates. Six research 
articles were omitted for sharing same results or data with already included more 
recent and extended versions of these papers. 

Second, 40 entries were found to be full proceedings, entire books or extended 
abstracts and naturally were therefore omitted. In order to account the 
overestimation possibly being caused by published journal articles, conference 
proceedings were not excluded from the search results (Rosenthal, 1979). 

Thirdly, every entry was inspected for whether they were accessible or did exist at 
all. This category includes entries with broken links and that could not be found via 
other methods, documents that were not accessible for Aalto-university institutional 
users as well as articles that were written in unreadable foreign language. While 
Scopus allows searching with original language of documents, search results were 
assumed to be in English without using this functionality. Nevertheless, the written 
language was an issue in only a couple of articles. Overall for inaccessibility, 14 
entries were omitted. 
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Fourthly, the entries were inspected whether their topic or research question was 
concerning usage of games. Quite inevitably, this was clearly the largest omission 
category with 442 rejected search hits. In practice, any paper that was about 
adoption, technology acceptance, use, play, loyalty and continued use in context of 
games satisfied this inclusion criteria. Some of these search hits were found because 
their topic related to techniques used also in games, they were about virtual worlds 
or their abstract otherwise included games while the topic itself did not. Also large 
portion of these exclusions were simply not measuring any of the use related 
variables. For example, some studies were measuring intentions for different 
activities, such as buying intentions of digital content or intentions to participate in 
online communities with some measuring other related concept like attitude or 
something completely unrelated. 

Fifth, the remaining entries were inspected whether they included a quantitative 
empirical study. On this basis, 191 entries were omitted since the mathematical 
meta-analysis requires actual measures from empirical studies with similar research 
problem. 

Clearly most of the quantitative studies on this topic were using structural equation 
modeling as data analysis method to model relationships between variables. With 
this technique, convergent and discriminant validity of the variables should be 
satisfied. In short, variables should not correlate with others more than they 
correlate with themselves. Therefore it seems like a standardized way for structural 
equation modeling studies to report correlation matrix to ensure this validity. Since 
the data of this study is based on reported correlations, studies were required to have 
reported correlation matrix in their papers. However, 48 studies were omitted for 
not reporting valid correlation matrix. Quite alarmingly, most of these were not 
addressing convergent and discriminant validity at all and therefore also were not 
reporting any correlation matrixes. While most of these omitted search hits were 
expectedly suspicious conference papers, surprisingly many journal articles were 
also concerned with this issue. Moreover, some studies only reported correlations 
of low level survey items of which the actual variables consists. Finally, a single 
study fiercely violated the criteria for discriminant and convergent validity and 
therefore was rejected. 



CHAPTER 3. PROCEDURE 

18 

3.3 Coding procedure 

Analysis of the selected studies was a two-stage process following the guidelines 
of Webster & Watson (2002). The first step is an author-centric analysis in which 
studies are listed in a table, one per row. Selected details from the papers are entered 
in columns. For this review, the details included 1) the reference, 2) the context of 
the study (the game type and the actual game if disclosed in the study) 3) data 
collection and analysis methods, 4) sample size, 5) the variable correlation matrix,  
and 6) the underlying theoretical framework of the study. The second stage within 
the literature review framework is a concept-centric approach (Webster & Watson, 
2002). In this step, the author-centric analysis was pivoted and coded (with some 
abstraction to connect related papers under a given category) into concept-centric 
frequency tables. These tables are reported in this review’s results chapter. 

This subsection first describes some coding decisions and then essential data 
modifications for inclusion of some studies. Moreover, it was inevitable that some 
variables had conceptual overlaps with each other. Also, a few studies did use 
different names for describing exactly the same variable. Combinations of variables 
are also discussed briefly in next subsections. 

3.3.1 Coding decisions 

The theoretical framework in the study refers to the basis of the research model 
used. It was decided to code the theoretical framework of the study with single 
value. In other words, the combinations of different theories as basis are treated as 
different entries in coding. This means that the sum of frequencies in theoretical 
frameworks equals the number of studies in this review. 

Every game type in the reviewed literature was coded as they were reported in the 
articles. However for moderator analysis, it was required to classify game types by 
their nature into hedonic and utilitarian game categories. Therefore online, MMO 
(Massively Multiplayer Online), social networking, and mobile games were 
categorized as hedonic game types whereas educational, simulation, and serious 
games are of utilitarian nature. 
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3.3.2 Data modifications 

When analyzed studies reported correlation matrix for addressing discriminant and 
convergent validity in their data, it did not require any extensive modifications in 
this study. However, five studies instead reported squared correlations which only 
required square rooting in our data. While this was straightforward process, squared 
correlations should be interpreted with caution since possibly negative correlations 
gain positive sign when squared. In such cases, there is no other way to ensure that 
correlations are truly positive than trust that the authors are not hiding this 
information. Nevertheless, the sign of correlation between two variables can be 
reasoned with feasible accuracy and we believed that the authors should report 
surprising negative correlations. 

3.3.3 Combining variables 

The literature review revealed three main dependent variables for measuring game 
usage behavior and a few studies contained even several of these. Clearly the most 
frequent variable was playing intention, including intention to play games in 
general and intention to play specific game or game type in future. However on 
educational games used in classroom, students do not usually have the decision 
whether to use games in the classroom or not. Therefore playing intention in 
educational game context is usually student preferences for educational computer 
games over traditional teaching methods. Any sort of future playing intention were 
coded as same variable. 

A few studies used actual playing behavior as variable. More specifically, actual 
use of games consists of frequency of playing and playing time. This however is 
usually measured as own perception on own usage of games and is therefore highly 
susceptible to subjectivity. We believe that since gathering real log data from 
playing time and frequency would be so tremendous amount of work that no study 
preferred this over self-reported questionnaires. It also seems like playing intention 
or motivation is sufficient for most of the scholars for investigating game usage 
behavior. However, the actual use is so rare variable compared to playing intention 
that it effects on other variables cannot be nearly as deeply analyzed. Therefore we 
decided to exclude actual use of games as variable in our meta-analysis. 
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Third, slightly frequently examined than actual use of games, a few studies did use 
loyalty as their main dependent variable for measuring use behavior. It is defined 
as intention to reuse the product (Chang, et al., 2008; Shin, 2010) which is playing 
the game again in the context of games. While loyalty might seem identical to 
continued playing intention of specific game, we however detected some 
differences in the concepts that disallowed integration of the variables. Also again 
unfortunately, the research with loyalty was so scattered that low study frequencies 
for correlation pairs with loyalty did not allow comprehensive analysis. Therefore 
this meta-analysis focused only on playing intention of the game usage related 
variables. 

Subjective norm is widely used variable for measuring social pressure towards 
behavior and adopted from theory of reasoned action. It is the user perception of 
how much others think that person should perform the given action (play games) or 
not. The literature review revealed that many authors use the term social norms as 
synonym to subjective norm and therefore after ensuring that the variables were 
same, social norms was coded as subjective norms. In addition, some studies were 
using variable social influence adopted from Unified Theory of Acceptance and 
Use of Technology (UTAUT) (Venkatesh, et al., 2003). The only difference is that 
the subjective norm can be used in any behavior while social influence is 
specifically about information system use. Since both variables share common 
context of game usage in this topic, social influence was also coded as subjective 
norms. 

3.4 Effect interpretation & publication bias 

The main effect measure in this meta-analysis is correlation coefficient. It 
represents the dependency between two variables, ranging from -1 to 1. While the 
correlation strength itself is rather straightforward to interpret, we however used 
Cohen’s (1988) effect size classes for classification of magnitude in correlation. 
This is not only because it provides even easier interpretation but also allows rapid 
comparison between effects. Cohen’s classification consists of three effect size 
classes, small, medium and large. Thresholds for classification therefore were: 
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- Small (S) for values between 0.10 – 0.30,  
- Medium (M) for values between 0.30 - 0.50 and  
- Large (L) for values between 0.50 - 1.00. 

To address the problem of publication bias, failsafe N was calculated for each of 
the analyzed relationships. The purpose is to determine the number of additional 
studies with zero result needed to nullify an effect. There are two main approaches 
for calculations (Long, 2001): one method based on the sum of the Z scores 
(Rosenthal, 1979) while the other uses effect sizes (Orwin, 1983). Latter was used 
in this analysis since it provides more accurate results without the need for 
interpretation of statistical significance testing (Long, 2001). Additionally, the 
method collaborates well with the previously introduced classes for effect sizes. 
Using the small-threshold as criterion value for fail-safe studies and zero for the 
mean effect size of the fail-safe studies the formula for calculating failsafe N is 
presented in equation 1: 

Failsafe N = k (r – 0.1) / 0.1     (1) 

Where k is the number of studies in the analysis, r is the mean effect size and 0.1 is 
the criterion value (the threshold for small effect) for failsafe studies. Higher 
failsafe N value implies about more reliable result in the aspect of publication bias. 
For interpretation of the value, the failsafe N / k –ratio should exceed the threshold 
of 2.0 or otherwise the publication bias might be potential problem (Sabherwal, et 
al., 2006). 
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Chapter 4 

Results 

This chapter contains results of literature review and meta-analysis. First, the results 
of literature review are reported, including reviewed studies and their 
characteristics. Then, the results for meta-analysis of correlation pairs are reported. 
Finally, the results for moderating effect of game type as well as for structural 
equation modeling are reported. 

4.1 Literature characteristics 

The search process resulted in 43 valid and relevant research articles for analysis 
and they are listed in Table 1 (see appendix A for full references) with ascending 
alphabetical order of the reference. In addition to study references, the table 
contains sample sizes (n), game types, and article type based on where the paper 
was published. Overall, the sample sizes varies from 32 to 2861 with an average of 
470 and a standard deviation of 521. The articles had been published within a 
decade, specifically between years 2004 and 2014. There are 6 papers presented in 
conferences and the remaining 37 are journal articles. 
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Table 1: Studies included in analysis. 

Study n Game type† Game category Article Type 
Bourgonjon et al. (2010) 858 Education Utilitarian Journal 
Chang (2013) 358 SNG Hedonic Journal 
Chang et al. (2014) 166 Online Hedonic Journal 
Chen & Kuan (2012) 610 Mobile Hedonic Journal 
Cheng et al. (2013) 32 Education Utilitarian Journal 
Hartmann et al. (2012) 351 ANY Hedonic Journal 
Hong et al. (2011) 112 Education Utilitarian Journal 
Hsiao & Chiou (2012) 347 MMO Hedonic Journal 
Hsiao & Chiou (2012) 347 MMO Hedonic Journal 
Hsu & Lu (2004) 233 Online Hedonic Journal 
Huang & Hsieh (2011) 251 MMO Hedonic Journal 
Hwang et al. (2013) 224 Education Hedonic Journal 
Jung et al. (2014) 246 MMO Hedonic Journal 
Kim et al. (2014) 213 Simulation Utilitarian Journal 
Koo (2009) 576 Online Hedonic Journal 
Kuo et al. (2011) 60 Education Utilitarian Conference 
Laumer et al. (2012) 1882 Serious Utilitarian Journal 
Lee (2009) 628 Online Hedonic Journal 
Liu & Li (2011) 267 Mobile Hedonic Journal 
Lu & Wang (2008) 1186 MMO Hedonic Journal 
Naeini & BalaKrishnam (2012) 201 Online Hedonic Journal 
Okazaki et al. (2008) 432 Mobile Hedonic Journal 
Park et al. (2014) 1409 Mobile SNG Hedonic Journal 
Petrova & Qu (2007) 96 Mobile Hedonic Conference 
Shin (2010) 312 MMO Hedonic Journal 
Shin & Shin (2011) 280 SNG Hedonic Journal 
Sun & Law (2010) 115 Education Utilitarian Conference 
Tao et al. (2009) 185 Education Utilitarian Journal 
Teng (2010) 865 Online Hedonic Journal 
Teng (2013) 2861 Online Hedonic Journal 
Teng & Chen (2014) 546 Online Hedonic Journal 
Teng et al. (2012) 767 Online Hedonic Journal 
Tu & Hung (2010) 307 Online Hedonic Conference 
Wang (2014) 411 MMO Hedonic Journal 
Wang & Wang (2008) 281 MMO Hedonic Journal 
Wei & Lu (2014) 237 Mobile SNG Hedonic Journal 
Wu & Holsapple (2014) 443 Online Hedonic Journal 
Wu & Li (2007) 253 Online Hedonic Conference 
Wu et al. (2010) 337 Online Hedonic Journal 
Yoon et al. (2013) 244 Online Hedonic Journal 
Zhang et al. (2010) 109 Online Hedonic Journal 
Zhao & Fang (2009) 315 Online Hedonic Conference 
Zhou (2013) 231 Mobile Hedonic Journal 

† MMO = massively multiplayer online game, SNG = social network game. 
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A variety of game types were present among the reviewed studies and they are 
shown in Table 2. The table groups each game type to corresponding moderator 
analysis category, specifically to either hedonic or utilitarian games based on their 
main purpose. Studies focused more on specific game type rather than particular 
game and this is why only a few studies reported actual game titles the 
questionnaires concerned. Most of the studies investigated online games, which has 
a frequency of 15 studies. The typical characteristic of these games is that they 
require the use of internet connection for interactions with other players. The second 
most common game type was massively multiplayer online (MMO) games, which 
were used in 9 studies. MMO games can be considered as a subtype of online games 
and in general, they require a large number of players in the same virtual world. 
Moreover, both mobile and educational games were rather frequent for being 
examined in 7 studies. Social network games, which are typically played using 
social network services, were used in 4 studies. Finally, single studies were 
interested in use of golf simulation and serious game for enhancing own job seeking 
abilities and one concerned use of any game in general. 

 

Table 2: Frequency of game types. 

Game type k 
  
Hedonic Games  
Online 15 
MMO 9 
Mobile 7 
Social Network 4 
ANY 1 
  
Utilitarian Games  
Education 7 
Golf Simulation 1 
Job Seeking Serious 1 

 

The theoretical basis of the reviewed studies was also examined. Theoretical 
frameworks, which determines the structure of the research models, used by the 
studies are listed in Table 3. However, rather high amount of the studies (10) did 
not use any specific theoretical framework explicitly and instead, the variables were 
adopted from various theories, different studies or created by the authors. 
Technology acceptance model (Davis, et al., 1989) (TAM from now on) was clearly 
the most used as basis with being used in 14 studies alone. When summing this with 
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the less frequently used combinations of the model, we get a total of 22 research 
models that were based on TAM. The second most used theoretical framework was 
the theory of reasoned action (Ajzen & Fishbein, 1980) (TRA from now on) by 
being basis of only 3 studies alone. Together with the combinations, 11 studies had 
TRA part of their theoretical foundation. TAM is actually one of the most widely 
used extensions of TRA and they share some common variables and relationships. 
Theory of planned behavior (Ajzen, 1991) is another extension of TRA and it was 
used by 3 studies as theoretical basis (in 2 alone). Rest of the theoretical frameworks 
were less used or rare combinations. 

 

Table 3: Frequency of theoretical frameworks. 

Theoretical Framework k 
TAM 14 
Various theories 10 
TAM + TRA 7 
TRA 3 
Uses & Gratifications Theory 3 
Social Capital Theory 2 
TPB 2 
Service Quality Theory 1 
Social Cognitive Theory 1 
TAM + TRA + TPB 1 

TAM = Technology Acceptance Model, TRA = Theory of Reasoned Action, TPB = 
Theory of Planned Behavior. 

4.2 Variables 

Since the data contains 650 unique correlation pairs, scope must be limited. As a 
statistical method, meta-analysis prefers multiple findings for effects and therefore 
it is reasoned to only include most frequently studied effects in the analysis. Before 
proceeding further into actual analysis, the most extensively studied variables 
(therefore also all the variables in later analyses) are briefly introduced. These 
variables are represented in Table 4, which includes variable names, frequency of 
studies using the variable (k), as well as brief description. 
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Table 4: Most frequently studied variables. 

Variable k Description 

Playing 
Intention 
(INT) 

35 Future intention to play games, to continue using games, to 
continue playing specific game as well as preference to continue 
using educational games over traditional teaching methods in 
classroom. Clearly the most used variable for measuring game 
usage behavior in practice. Behavioral intention determines 
behavior in technology acceptance model, theory of reasoned 
action, and theory of planned behavior. 

Perceived 
Ease of Use 
(PEOU) 

19 User perception of how effortless using games is. In particular, 
ease of use concerns effortless in user interface, such as playing 
games being easy to learn and sense of control in games. 
Sometimes ease of use is also about general game difficulty. 
Variable from technology acceptance model that indirectly affects 
user acceptance of information system. 

Enjoyment 
(ENJ) 

18 User perception of how enjoyable, entertaining and fun playing 
games or specific game is. Enjoyment is not part of any of the 
most frequent theories, but when taking into account the nature of 
games, its popularity is no surprise. 

Atittude 
(ATT) 

16 Attitude towards using games includes positive thoughts about the 
activity such as thinking that playing games is good idea or wise 
and also how much people like playing games in general. Used 
together with intention in same theories. 

Perceived 
Usefulness 
(PU) 

16 User perception of how useful activity playing games is. Since 
games are regarded as hedonic information systems, usefulness 
often also measures how well playing games fulfills hedonic 
needs. Another variable from technology acceptance model. 

Subjective 
Norms 
(SN) 

12 Perceived social pressure from important people on whether to 
use games or not. Also known as “social norms” or “social 
influence”. Subjective norm is part of theory of reasoned action 
and theory of planned behavior and also known as “social 
influence” in unified theory of acceptance and use of technology. 

Flow 8 Extent of experienced immersion and deep concentration as well 
as losing sense of time and ignoring real surroundings when 
playing games. Flow is often regarded as optimal experience in 
use of games. 
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4.3 Meta-analysis 

This subsection reports results of the actual meta-analysis, where the correlations 
in the reviewed studies are synthesized for more accurate estimate of true effect. 
First, chose of meta-analysis calculation model is justified by testing heterogeneity 
in data. Second, results of meta-analysis of correlations are reported. Finally, 
additional moderator analyses are run for investigating whether the type of game 
has an effect on studied relationships. 

4.3.1 Test of heterogeneity 

Before conducting meta-analysis, choice between fixed and random effects model 
must be made. In most real life scenarios, random effect model is more suitable as 
it assumes that true effect between studies varies whereas in fixed effects model, 
single and shared true effect is assumed. In other words, random effect model is 
suitable for heterogeneous studies. Despite that random effect model is likely more 
convenient for this analysis, heterogeneity in the data is tested. 

Heterogeneity of the effect size samples was tested with Q-statistics and I2-values 
for every correlation pair that are included in analysis. The test results are available 
in Table 5, which holds the most frequently studied relationships. The Q-statistic, 
proposed by Cochran (1954), is the classical measure for heterogeneity while the 
I2-value represents the percent of the variance explained by the heterogeneity of the 
data and the minimum of 0 % indicates that all variability is instead due to sampling 
error within trials (Higgins & Thompson, 2002). The results of heterogeneity tests 
confirm that the random effect is proper approach for the meta-analysis, since clear 
majority of the Q-estimates are statistically significant in p < 0.001 and all in p < 
0.01 significance level. Also most of the I2-values are found high, mostly above 80 
percent. 
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Table 5: Test of heterogeneity. 

Variable pairs Q df(Q) p I2 
      
Correlations with Playing Intention     
Perceived Ease Of Use x Playing Intention 389.151 18 0.000 95.375 
Attitude x Playing Intention 324.722 16 0.000 95.073 
Enjoyment x Playing Intention 164.193 16 0.000 90.255 
Perceived Usefulness x Playing Intention 511.990 15 0.000 97.070 
Subjective Norms x Playing Intention 71.530 11 0.000 84.622 
Flow x Playing Intention 58.654 6 0.000 89.771 
      
Other frequent correlations     
Perceived Usefulness x Perceived Ease Of Use 664.303 13 0.000 98.043 
Attitude x Perceived Ease Of Use 167.499 9 0.000 94.627 
Enjoyment x Perceived Ease Of Use 287.939 9 0.000 96.874 
Enjoyment x Attitude 77.591 8 0.000 89.690 
Perceived Usefulness x Attitude 295.337 8 0.000 97.291 
Perceived Usefulness x Enjoyment 339.243 7 0.000 97.937 
Attitude x Subjective Norms 60.354 6 0.000 90.059 
Enjoyment x Subjective Norms 86.871 5 0.000 94.244 
Perceived Ease Of Use x Subjective Norms 20.500 5 0.001 75.610 
Subjective Norms x Flow 22.431 4 0.000 82.168 
Attitude x Flow 22.249 3 0.000 86.516 
Enjoyment x Flow 102.988 3 0.000 97.087 
Perceived Usefulness x Flow 33.302 3 0.000 90.992 
Perceived Usefulness x Subjective Norms 30.138 3 0.000 90.046 
Perceived Ease Of Use x Flow  11.931 2 0.003 83.237 

 

 

4.3.2 Correlation analysis 

After justifying random effect model as proper approach, meta-analysis was 
conducted for each of the most frequently studied correlation pairs. These pairs are 
the same variable pairs from the previous test of heterogeneity. The results for 
correlation meta-analysis are available in Table 6 and it contains number of 
individual studies for each effect (k), total sample size (∑ n), effect size estimate (r) 
and its interpretation class (C), lower and higher boundaries of 95 % confidence 
interval, z- and p-values for statistical significance and failsafe N (fs N) for 
addressing publication bias. The results for direct correlations with playing 
intention are also visualized in Figure 5. 
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For variables that correlate directly with Playing Intention, Attitude has clearly the 
largest effect (0.694 ***). Also, similar values for effect size estimate for 
Enjoyment (0.557 ***) and Perceived Usefulness (0.566 ***) reach the large effect 
size class as well. Other variables, Perceived Ease of Use, Subjective Norms, and 
Flow, correlate moderately with Playing Intention (0.442 ***, 0.347 ***, and 0.373 
***, respectively). All of the direct correlation coefficients with Playing Intention 
are relatively strong and none of them is weak or statistically insignificant. 

 

Table 6: Results of the correlation meta-analysis. 

     95% conf. int.    
Variable pairs† k ∑ n C r Low High z p fs N 
           
Correlations with intention       
PEOU x INT 19 7861 M 0.442 *** 0.349 0.527 8.437 0.000 66 
ATT x INT 17 5738 L 0.694 *** 0.625 0.752 13.662 0.000 101 
ENJ x INT 17 8100 L 0.557 *** 0.504 0.606 16.696 0.000 78 
PU x INT 16 7007 L 0.566 *** 0.458 0.658 8.536 0.000 75 
SN x INT 12 3508 M 0.347 *** 0.267 0.422 8.036 0.000 30 
Flow x INT 7 2208 M 0.373 *** 0.252 0.482 5.733 0.000 20 
           
Other frequent correlations       
PU x PEOU 14 6648 M 0.493 *** 0.341 0.620 5.726 0.000 55 
ATT x PEOU 10 3578 M 0.435 *** 0.300 0.553 5.820 0.000 34 
ENJ x PEOU 10 5929 M 0.424 *** 0.291 0.542 5.775 0.000 33 
ENJ x ATT 9 4172 L 0.582 *** 0.512 0.644 13.090 0.000 44 
PU x ATT 9 3317 L 0.618 *** 0.457 0.740 6.182 0.000 47 
PU x ENJ 8 5319 L 0.536 *** 0.378 0.663 5.840 0.000 35 
ATT x SN 7 2257 M 0.350 *** 0.224 0.465 5.183 0.000 18 
ENJ x SN 6 2117 M 0.377 *** 0.211 0.522 4.264 0.000 17 
PEOU x SN 6 1959 S 0.186 *** 0.094 0.276 3.908 0.000 6 
Flow x SN 5 1570 S 0.287 *** 0.171 0.396 4.703 0.000 10 
ATT x Flow 4 1453 M 0.415 *** 0.287 0.528 5.930 0.000 13 
ENJ x Flow 4 1386 L 0.678 *** 0.462 0.817 4.985 0.000 24 
PU x Flow 4 1307 M 0.394 *** 0.220 0.543 4.238 0.000 12 
PU x SN 4 1470 S 0.242 ** 0.075 0.395 2.824 0.005 6 
PEOU x Flow 3 1092 M 0.389 *** 0.248 0.514 5.130 0.000 9 

† INT=Intention, ATT=Attitude, ENJ=Enjoyment, PU=Perceived Usefulness, 
SN=Subjective Norms, PEOU=Perceived Ease of Use. 
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For other frequently studied correlation pairs, 4 estimates are classified as large. 
The results show that Enjoyment x Attitude (0.582 ***), Perceived Usefulness x 
Attitude (0.618 ***), Perceived Usefulness x Enjoyment (0.536 ***), and 
Enjoyment x Flow (0.678 ***) all have effect size estimates above 0.5. The results 
contain 8 medium sized effects and now also 3 estimates categorized as small. 
However, common for all small effects is that they are correlation pairs with same 
variable, Subjective Norms. Specifically Perceived Ease of Use (0.186 ***), Flow 
(0.287 ***), and Perceived usefulness (0.242 **) paired with Subjective Norms 
have the smallest correlations. 

All of the effect size measures are statistically significant at p < 0.01 and only single 
path does not reach p < 0.001 significance level. Measures whose failsafe N / k –
ratio does not exceed 2.0 are considered to have high potential risk of publication 
bias (Sabherwal, et al., 2006). There are only two correlation pairs which are 
vulnerable to potential publication bias. Specifically, failsafe N measures for 
Perceived Ease of Use x Subjective Norms (6) and Perceived Usefulness x 
Subjective Norms (6) cause concern of possibly nonexistent effect (correlation 
below 0.10). Every other correlation passes this publication bias test. 

 

 

Figure 5: Correlation estimates with Playing Intention. 
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4.3.3 Moderating effect of game type 

The results of meta-analysis explain general playing behavior, independent of game 
type or platform. However, modern markets offer wide variety of games to different 
platforms and general results are likely to be insufficient or misleading for some 
cases. We therefore examined moderating effect of game type by dividing whole 
sample into two subgroups by their main use purpose and conducting additional 
meta-analyses for effect size comparison between them. 

Difference between the two correlation estimates is examined with Q-test, which 
tests homogeneity and significance of variance between groups (Borenstein, et al., 
2009). Similar to actual meta-analysis, the test also requires some decisions on 
calculation model. First, one must choose between fixed or random effect model on 
how the within group estimates are calculated. Like in main meta-analysis, we again 
have no reason to believe that even studies within game categories have such 
identical research conditions, that fixed effect would be assumed. Therefore 
subgroup estimates are again calculated using random effects model. Second, one 
must decide whether to assume true between-studies variance for both subgroups 
or estimate separate variances. However, relatively low number of studies in 
subgroups do not allow estimating separate variances for each group with 
reasonable accuracy. On the other hand, we have no reason to assume different 
variances for groups. Therefore, same within studies estimate for variance is used 
for both subgroups. 

Games are often perceived as purely hedonic and leisure oriented information 
systems. However, our review reveals that there has been significant scholarly 
interest in studying acceptance and adoption of utilitarian games, mostly for 
educational purposes. We believe that as these type of games differ considerably 
from traditional games, the motivations for using them are likely to differ. 
Therefore in first moderator analysis, we separated data into hedonic and utilitarian 
type of games, ran similar meta-analyses and compared results. Utilitarian category 
mostly consists of educational games but also includes serious and simulation 
games whereas online, MMO, mobile, and social network games are considered as 
having hedonic nature. 
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As study frequencies are lowered due to dividing data into hedonic and utilitarian 
games, only relationships that have been examined in at least three studies in both 
categories are analyzed. Due to rather established role of technology acceptance 
model in utilitarian type of games, the scope of this moderator analysis limits to 
analysis of correlations between TAM variables Intention, Attitude, Perceived 
Usefulness, and Perceived Ease of Use. 

 

Table 7: Results for moderating effect of hedonic and utilitarian games. 

     95% conf. int.   Difference 
 k ∑ n C r Low High z p Q P 
            
PEOU x INT          
Hedonic 11 4407 M 0.324 ***  0.261 0.385 9.523 0.000 34.322 0.000 Utilitarian 8 3454 L 0.588 *** 0.507 0.658 11.437 0.000 
            
ATT x INT          
Hedonic 13 5370 L 0.660 *** 0.579 0.727 11.862 0.000 4.339 0.037 Utilitarian 4 368 L 0.800 *** 0.690 0.874 8.568 0.000 
            
PU x INT          
Hedonic 9 3766 M 0.392 *** 0.316 0.463 9.349 0.000 54.408 0.000 Utilitarian 7 3241 L 0.734 *** 0.680 0.780 16.933 0.000 
            
PU x PEOU          
Hedonic 7 3407 S 0.294 *** 0.159 0.418 4.167 0.000 20.725 0.000 Utilitarian 7 3241 L 0.658 *** 0.562 0.736 10.091 0.000 
            
ATT x PEOU          
Hedonic 7 3322 M 0.338 *** 0.193 0.468 4.400 0.000 7.392 0.007 Utilitarian 3 256 L 0.658 *** 0.411 0.815 4.387 0.000 
            
PU x ATT          
Hedonic 8 3641 M 0.405 *** 0.224 0.559 4.180 0.000 48.788 0.000 Utilitarian 3 256 L 0.876 *** 0.815 0.919 12.117 0.000 
*** p < 0.001, ** p < 0.01, * p < 0.05, ns p > 0.05 

 

The results for moderator analysis are available in Table 7, which now lists separate 
meta-analyses for each game type as well as the Q-test for difference between effect 
size estimates (correlation r). The results are also visualized in Figure 6. Every 
individual estimate for both game categories is statistically significant, which 
allows reliable comparison between the subgroups. The results show large 
difference between the game types and every six correlations are significantly 
different at p < 0.05 and even four at p < 0.001. Most significant difference is 
Perceived Usefulness x Intention, where hedonic games have medium estimate 
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(0.392 ***) whereas utilitarian games have large (0.734 ***). Similarly correlation 
of Perceived Usefulness x Attitude is medium for hedonic games (0.405 ***) while 
utilitarian games show really large (0.876 ***) correlation between the variables. 
Also in correlation between Perceived Usefulness x Perceived Ease of Use, hedonic 
games had small effect (0.294 ***) and utilitarian games had large effect (0.658 
***). Again in correlation between Perceived Ease of Use x Intention, hedonic 
games have only medium effect (0.324 ***) whereas utilitarian games have large 
estimate (0.588 ***). Similarly, but not as significantly, the two groups differ in 
relationship Attitude x Perceived Ease of Use, where hedonic games have medium 
effect (0.338 ***) while utilitarian games have large (0.658 ***). However in 
correlation between Attitude x Intention, the game types have only slightly different 
effect size (0.660 *** compared to 0.800 ***). Overall, utilitarian games have 
significantly larger correlations between all variables of technology acceptance 
model compared to hedonic games. 

 

 

Figure 6: Moderating effect of hedonic and utilitarian type of games. 
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4.4 Structural equation modeling analysis 

Although the correlation analysis revealed interesting and valuable information of 
zero-order relationships between variables, it did not model use behavior properly 
nor took higher order variable dependencies into account. Therefore, after 
synthesizing previous research findings and discovering that results on technology 
acceptance model variable correlations were highly dependent on game type, we 
decided to model acceptance of games with structural equation modeling. It is 
powerful and widely used quantitative method for modeling complex and high 
order relationships between variables. Since the moderator analysis in meta-
analysis revealed how different these game types are, only subgroup analyses were 
conducted in structural equation modeling.  

The structural equation modeling analyses were run using AMOS 23-software. We 
used correlation matrixes that were constructed using previous meta-analysis as 
input for the software. Correlation matrix for utilitarian games only included 
correlations between TAM-variables whereas the matrix for hedonic games had 
additionally variables enjoyment, subjective norms and flow. As sample sizes, we 
used harmonic mean of the included meta-analysis cumulative samples since it 
provides great precision for sample in meta-analytic path analysis (Viswesvaran & 
Ones, 1995). We did not estimate variable correlations with themselves (also known 
as square root of average variance extracted) and instead used ones in matrix 
diagonal. The input correlation matrixes are available in appendix. 

This subsection first reports results for modeling technology acceptance model for 
both hedonic and utilitarian game categories and compares the results between 
them. Then, the results for proposed extended acceptance model for hedonic games 
are reported. 

4.4.1 Technology acceptance model of games 

Since all the TAM variables were highly frequent in the quantitative research 
literature, the variables allow great opportunity to model use acceptance of games 
with this model. We modeled use of each type of games, hedonic and utilitarian, 
with technology acceptance model and report the results in this subsection. 
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In covariance based structural equation modeling, the data should fit in the model 
sufficiently. Fortunately the literature provides several model fit indices and 
thresholds for accepted values. In particular, we used popular fit indices, goodness-
of-fit (GFI), adjusted GFI (AGFI), comparative fit (CFI), normed-fit (NFI), Tucker 
Lewis (TLI, also known as non-normed fit index, NNFI) indexes as well as root 
mean square error of approximation (RMSEA) and standardized mean square 
residual (SRMR) for evaluating the model fit. Corresponding acceptance thresholds 
are adapted from Hooper et al. (2008).  

First, the technology acceptance model is tested in context of hedonic games. The 
model fit indices are available in Table 8 and the table also contains acceptance 
criteria for each index. However, the indices suggest that the model do not fit the 
data particularly well. Only half of indices satisfy the acceptance criteria while 
others fall little short outside the thresholds. Since the failed indices do not violate 
model fit recommendations too badly, we may cautiously proceed to structural 
equation modelling results. Sample size for hedonic games was 2292. 

 

Table 8: Model fit indices for acceptance model of hedonic games. 

 GFI AGFI CFI NFI TLI RMSEA SRMR 
Acceptance criteria >0.950 >0.950 >0.950 >0.950 >0.950 <0.070 <0.080 
Proposed model   0.993   0.932   0.986   0.986   0.917   0.115   0.025 
Accepted yes no yes yes no no yes 

 

The results for hedonic games are available in Figure 7, which contains 
standardized path coefficients, their probability interpretations, and variance 
explained by independent variables (R2). As all of the p-values for path coefficients 
are below 0.001, the results support every relationship from technology acceptance 
model. Particularly strong relationship is revealed in Attitude → Playing Intention 
(0.602 ***). However, due to weak relationship in Perceived Usefulness → Playing 
Intention (0.137 ***), the model does not explain Playing Intention very well (R2 
= 0.451). Going further in the model, the variance in attitude is even poorly 
explained by Perceived Usefulness and Perceived Ease of Use (R2 = 0.229), which 
is due to relatively weak effects (0.345 *** and 0.234 ***, respectively). In 
addition, Perceived Ease of Use does weakly explain Perceived Usefulness (0.294 
***, R2 = 0.086). 
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Figure 7: Results for technology acceptance model of hedonic games. 

Second, we tested technology acceptance model in determining playing intention 
of utilitarian games. The model is identical to as in previous analysis. Again, we 
tested model fit to utilitarian games data and these indices are available in Table 9. 
Although the model fit indices are now overall considerably better than in hedonic 
games, two indices still fall slightly short from acceptance thresholds. Nevertheless, 
we may interpret the modeling results with less caution than in results for hedonic 
games. Sample size for utilitarian games was 525. 

 

Table 9: Model fit indices for acceptance model of utilitarian games. 

 GFI AGFI CFI NFI TLI RMSEA SRMR 
Acceptance criteria >0.950 >0.950 >0.950 >0.950 >0.950 <0.070 <0.080 
Proposed model   0.994   0.935   0.996   0.996   0.978   0.106   0.016 
Accepted yes no yes yes yes no yes 

 

The results for modeling acceptance of utilitarian games are available in Figure 8. 
All of the standardized path coefficients are significant at p < 0.01 and only one 
does not reach p < 0.001 significance level. Variance in Playing Intention is now 
rather well explained (R2 = 0.645) by effects of Perceived Usefulness (0.143 **) 
and especially Attitude (0.675 ***). Attitude has even higher degree of explanation 
(R2 = 0.779) by predictor variables Perceived Ease of Use (0.144 ***) and 
Perceived Usefulness (0.781 ***). Perceived Usefulness is moderately explained 
by effect of Perceived Ease of Use (0.658 ***, R2 = 0.433). Overall, the technology 
acceptance model seems to suit considerably better for modeling intention to play 
utilitarian than hedonic games. 
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Figure 8: Results for technology acceptance model of utilitarian games. 

 

Finally, we performed test for differences in acceptance of different game types. 
Based on previous results, we had an assumption that there was significant 
difference in the models and within several paths. We first tested the difference 
between complete models by chi-square difference test (Table 10), which resulted 
in clear difference in models. Then we tested significance in path estimate 
difference for each path (Table 11). The difference in path Perceived Ease of Use 
→ Attitude was significant at p < 0.01 (7.260 **) and difference in paths Perceived 
Usefulness → Attitude (152.418 ***) and Perceived Usefulness → Perceived Ease 
of Use (85.449 ***) was significant at p <0.001. Path coefficients for two paths 
however (Attitude → Playing Intention and Perceived Usefulness → Playing 
Intention) did not differ significantly between the game types (1.666 ns and 1.008 ns, 
respectively).  

 

Table 10: Chi2-test for model difference. 

Model Chi2 df p  
Unconstrained 38.362 2   
Constrained 306.015 7   
Difference 267.653 5 0.000 *** 
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Table 11: Chi2-test for difference in each path coefficient. 

Path ΔChi2 df p  
Attitude → Playing Intention 1.666 1 0.197 ns 

Perceived Usefulness → Playing Intention 0.008 1 0.929 ns 

Perceived Usefulness → Attitude 152.418 1 0.000 *** 
Perceived Ease Of Use → Perceived Usefulness 85.449 1 0.000 *** 
Perceived Ease Of Use → Attitude 7.260 1 0.007 ** 

 

 

4.4.2 Extended acceptance model of hedonic games 

Although the technology acceptance model as such explained acceptance of 
utilitarian games considerably well, it however poorly modeled usage of hedonic 
games. Therefore this paper finally proposes an extended model to explain playing 
intention of hedonic games. First, as most games are regarded as purely hedonic 
information technology products, we assume there to be considerably better drivers 
of use behavior than perceived usefulness. Some scholars have suggested that 
enjoyment is similar motivator to use hedonic information systems than usefulness 
is for utilitarian technology (Van der Heijden, 2004) and therefore we replaced 
perceived usefulness with enjoyment. The literature also contained other rather 
frequent hedonic perception variable, flow-experience, which might enable 
enjoyable experiences in playing games. We therefore propose a model that is based 
on technology acceptance model but containing Enjoyment and Flow. Perceived 
Ease of Use is assumed to enable Enjoyable experiences and Flow-state as well as 
strengthen Attitude towards use. Experiencing Flow in turn is assumed to establish 
Enjoyment and both Enjoyment and Flow also should explain attitude toward use. 

Like with both previous models, model fit is tested with the new model for hedonic 
games. The model fit indices in Table 12 now all satisfy the acceptance criteria, 
implying of adequate fit.  
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Table 12: Model fit indices for extended hedonic games acceptance model. 

 GFI AGFI CFI NFI TLI RMSEA SRMR 
Acceptance criteria >0.950 >0.950 >0.950 >0.950 >0.950 <0.070 <0.080 
Proposed model   0.997   0.978   0.997   0.996   0.989   0.057   0.013 
Accepted yes yes yes yes yes yes yes 

 

Finally, the results for extended model of hedonic games are reported in Figure 9. 
Every path coefficient is statistically significant at p < 0.001, partially due to large 
sample size. Playing Intention is moderately explained (R2 = 0.484) by Attitude 
(0.506 ***) and Enjoyment (0.264 ***). While the model explains variance in 
Attitude (R2 = 0.352) more than the original technology acceptance model did, the 
explanation is moderate at most. This is likely due to absence of effect of Flow 
(0.010 ns) and weak effect of Perceived Ease of Use (0.126 ***) while Enjoyment 
has rather large effect (0.526 ***). Perceived Ease of Use predicts Flow moderately 
(0.389 ***) and Enjoyment weakly (0.156 ***). Flow however affects Enjoyment 
strongly (0.617 ***) and the model explains variance in Enjoyment moderately (R2 
= 0.480). 

 

 

Figure 9: Extended acceptance model of hedonic games. 
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Chapter 5 

Discussion 

One purpose of this review was to provide an overview to the quantitative research 
literature of use behavior of games. Descriptive statistics and their frequency in the 
literature were first examined. The purpose was also to discover generalizable and 
reliable findings for predicting or determining use behavior by conducting 
mathematical meta-analysis. We also modeled playing intention of games by using 
and extending technology acceptance model. 

The results reveal that investigating use of games in general can be highly 
misleading. This analysis specifically reveals high distinction between use 
acceptance of hedonic and utilitarian games in which usefulness of playing 
motivates usage of utilitarian games in a similar way that enjoyment drives use 
behavior in hedonic games. In general however, use of games is strongly explained 
with attitude towards playing games. Moreover, game playing intention is 
moderately affected by social pressure on whether playing games is accepted or not 
as well as interestingness of games. Finally, ease of use of games does make us 
enjoy games more, enhances attitude towards using games and ease players to 
achieve optimal experience in playing. 

This section first discusses descriptive findings in the research literature. Then, the 
results of the meta-analysis as well as of structural equation modeling are discussed. 
Finally, some limitations in this review and in reviewed literature are 
acknowledged. 
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5.1 Research literature 

The literature review revealed that scholars on the topic were mostly interested 
studying online, mobile, educational and MMO games while a few studies did 
investigate social network games and even less concerned games in general. The 
studies did mostly investigate game types instead of specific games and only data 
collection method was surveys. None of the studies did collect data from games for 
variables and instead used only information based on player’s statements on 
questionnaires. Relative effortless of online surveys as data collection method is 
tempting but, for example, when measuring the usage of games, collecting log data 
from actual gaming time would eliminate the bias that respondent’s own estimates 
probably causes although the perception type of variables are not measurable. In 
addition to the bias that surveys cause, the form of the questions as well as the mood 
and concentration of the respondents affect the outcome significantly. 

The high amount of variables present only in single studies, the division of 
publishers and the majority of various theories as basis with no clear theoretical 
framework fortified the perception of scattered research literature on motivations 
for playing games. While exploratory studies are necessary for discovering new 
effects and phenomena, they do not distinguish from the mass of research literature 
from meta-analytic perspective. Moreover, these single findings seemed weak in 
the aspect of reliability and generalization when they had no support from other 
studies. As this analysis revealed number of relatively strong but singular causal 
paths, it is recommended for further efforts to support or reveal weaknesses in these 
findings. 

Despite the scattered nature of research, the core seemed to be based especially on 
technology acceptance model but also on theory of reasoned action. Together these 
theoretical frameworks covered 25 of the reviewed papers. In addition to variables 
attitude, perceived usefulness, subjective norm, perceived ease of use and intention 
adopted from TAM or TRA, the effects of enjoyment and flow on intention to play 
were widely studied. However, most of these variables were general perceptions 
and few concerned features of games. Therefore, future studies inspecting more the 
effect of game design elements on playing behavior could give practitioners more 
concrete suggestions for improving their product. Furthermore, while studies using 
established framework for research models have strong theoretical foundation and 
they are preferred especially in the aspect of meta-analysis, those theories suppress 
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more interesting results and variables. This said, exploratory variables should have 
strong reasoning and theory in order minimize the scattering of literature previously 
discussed and get other studies to support new findings. 

Most of the studies that used TAM or TRA as theoretical basis did not examine the 
correlation between intention and use by mostly excluding actual use from their 
variables. Instead, clear majority of studies were measuring playing intentions as 
their dependent variable. The low frequency of studies measuring actual usage of 
games might be explained with the less effort in measuring intentions compared to 
usage. Additionally, intentions are totally based on perceptional factors instead of 
user reported game usage, which is based on user estimation for time spent on 
playing games. On the other hand, the prediction of intention might be enough for 
most of the scholars or the underlying assumption might be that intention most 
probably causes actual usage. However, while this review reveals mediocre 
relationship in intention predicting usage, effect strength is relatively low compared 
to stronger relationships revealed by results. This particularly causes some concern 
when most of the studies are relying on and predicting only intention to use games. 
While measuring real game use behavior would eliminate biases that own estimates 
introduce, intention fits well in research which is interested especially in 
motivations for playing games. 

This review focused only on the quantitative research on motivations behind 
playing games because of the meta-analytic approach. However, the topic has also 
gained wide attention outside this limitation (Kallio, et al., 2011; Ryan & 
Przybylski, 2006; Yee, 2006), where one popular approach is to categorize players 
by their type of play which further determines the reasons for playing games 
(Hamari & Tuunanen, 2014). The research is based on Bartle’s (1996) original work 
on classifying players into achievers, explorers, socializers and killers. One of the 
main conclusions is that different players play for different reasons, even the same 
game. However, this causes some challenges into the quantitative research as the 
respondents answer differently due to their preferences. Furthermore, the 
quantitative research seemed not to have taken the different reasons for playing into 
account, which partly explains the high variability in the results. Additionally, the 
major usage of rather wide concepts as variables and large game categories might 
be partly due to the difficulties in taking differences of respondents into account. 
Future efforts in quantitative research could consider the different play styles by 
adopting the player types discovered in this branch of research. 
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5.2 Analysis results 

In several behavioral theories such as technology acceptance model, theory of 
reasoned action, and theory of planned behavior, attitude is one of the main affecters 
of behavior. Also in this analysis, attitude was clearly the strongest predictor of 
playing intention and had highest correlation with intention according to the results. 
While it is highly understandable that people tend to perform actions which they 
like and think positively about, this finding provided little practical gain as such. 
Fortunately the results also provided information of variables that predict attitude, 
suggesting that both perceived usefulness of playing and enjoyment most 
effectively affected attitude. In fact, the variables had even considerably stronger 
effects on attitude compared to their direct effects on intention. It seems like people 
are less willing to admit or maybe unable to notice that they are playing for 
enjoyment and useful purposes than these variables truly affect our behavior. 
Therefore, while attitude as a driver of playing intention did not offer much practical 
benefits, it revealed this high indirect significance of usefulness and enjoyment. 

Games have traditionally been considered as the most extreme form of hedonic 
information systems. Moreover, general technology acceptance literature (Van der 
Heijden, 2004) suggests that enjoyment is a primary driver of use of hedonic 
systems in a similar manner as usefulness is for utilitarian systems. Therefore 
investigating whether this hypothesis is true was also an interesting aspect of this 
meta-analysis. While the general results large correlation between enjoyment and 
playing intention, perceived usefulness has similarly strong effect. Although 
usefulness in games is often defined as game’s ability to fulfill hedonic needs, we 
would have expected finding relatively stronger effect in enjoyment.  Furthermore, 
as games are traditionally not designed for utilitarian purposes, it is especially 
surprising that the effect of perceived usefulness is extremely similar with 
enjoyment. 

One factor explaining these results was considered to be the game type. Not all 
games are solely entertainment products, but for example educational, simulation 
and serious games are of utilitarian nature. Indeed, analysis found expectedly that 
perceived usefulness had significantly larger correlation with playing intention of 
utilitarian type of games than for hedonic games. Similarly, the correlation between 
attitude and usefulness was significantly stronger for utilitarian than hedonic games. 
On the other hand, the results expectedly revealed that enjoyment correlates 
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strongly with attitude toward using and playing intention in hedonic games. We 
however could not compare correlation between playing intention and enjoyment 
due to lack of research in utilitarian games. 

Technology acceptance model was clearly the most popular theory in the reviewed 
literature and it also provided an excellent basis for structural equation modeling 
analysis in this study. We tested the model in use acceptance of both hedonic and 
utilitarian type of games. However for hedonic games, other paths than direct effect 
of attitude were rather weak. Together with difficulty in achieving accepted values 
in model fit test, we concluded that the model does not explain use behavior of 
hedonic games sufficiently. Quite interestingly however, the model explains very 
well use of utilitarian games since results had several considerably strong 
relationships. Moreover, as we were unsatisfied with poor explanation power of 
technology acceptance model in hedonic games, we decided to extend the model 
and add variables representing hedonic perceptions of games. The resulting model 
explained use of hedonic games significantly better than the original technology 
acceptance model. It also quite expectedly revealed that enjoyment is main driver 
of attitude and use of hedonic games. 

In the original technology acceptance model, perceived ease of use should be one 
of the key inflictors for high attitude towards system use as well as enhance 
usefulness of system use. While the results showed large effect of ease of use on 
usefulness of utilitarian games, the effect was weak for hedonic games. 
Additionally, both game categories showed weak relationship between perceived 
ease of use and attitude. However, TAM was designed for explaining utilitarian 
system use behavior whereas games traditionally have hedonic nature, which partly 
explains the difference between game types in predicting usefulness. Moreover, 
TAM was introduced over two decades ago which is extremely long time in 
information systems technology. The usability of IT-systems was significantly 
more crucial issue in adopting them but the technology has significantly evolved 
since, providing more advanced features with easier control and usability. 
Additionally, games are significantly easier to learn and have quite simplistic user 
interfaces when comparing to purely utilitarian systems, for example, to 
professional IT-software. The advanced technology and increased popularity of 
modern games may have made the players used to high sense of control in them 
and therefore the significance of ease of use on decision to play or not as well as its 
effect on attitude has decreased. The high level of usability in modern games might 
be perceived more as an assumption rather than an advantage. 
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Additionally, while the perceived ease of use refers to effortlessness in system 
usage, it is inevitably (but maybe sometimes unintentionally) related to easiness in 
difficulty level of games at some extent. However, the games differ from purely 
utilitarian IT-systems in such way, that effortlessness is not necessarily preferred. 
As traditional nature of games is that they challenge players and provide pleasure 
when overcoming them, the players will quickly get bored with games that are too 
easy to play and lose their concentration when they are not challenged. Therefore it 
is rather understandable that higher ease of use does not necessarily result in higher 
playing intention. 

Rather high frequency of studies including flow in the literature allowed us to 
include the variable in our extended acceptance model for hedonic games. 
However, only moderate correlation with playing intention revealed in meta-
analysis suggested than flow could have higher indirect than direct effect. Therefore 
we modeled that flow would have had an effect on enjoyment and attitude toward 
playing and did not model direct effect to playing intention. While the structural 
equation modelling results revealed strong effect on enjoyment, they could not 
detect significant effect on attitude. Interestingly, it thus seems like optimal 
experience and deep concentration in games causes enjoyable experiences, but not 
better attitude towards playing. Finally, the results on the model also revealed that 
ease of use most strongly affects flow, which is rather understandable since 
difficulty in use of games can easily violate conditions for optimal experience in 
playing games. In conclusion, while flow-experience is unlikely one of the main 
reasons for playing, it most likely causes enjoyable playing experiences. 

Most of the modern games include social aspects, such as multiplayer gaming, 
chatting, trading or tools for sharing the experience. Whereas in the quantitative 
research, most widely studied social factor was TRA’s subjective norms. However, 
the social pressure from others on whether to use games or not is insufficient for 
investigating social reasons for playing and only at most moderately correlates with 
use intention. Few other social aspects were examined in the research literature but 
only by single studies and therefore no comprehensive conclusions are drawn on 
them. Nevertheless, the social motivation behind playing games is potentially 
significant, as Bartle’s (1996) pioneering player-type study suggests for one main 
reason for playing. Future efforts in quantitative research should take this aspect 
into account and use more extensively but also coherently variables for measuring 
social motivations for playing. 
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Traditionally, young men are expected to be the stereotypical users of the games. 
However, the increased popularity of games has significantly increased the number 
of different players and currently, not only the concept of stereotypical player is 
becoming outdated but the division of genders in users of games has become rather 
even (ESA, 2014). This review also support the view that the legacy mindset of 
passing games as merely the pastimes of pre-adolescent males is unfounded. The 
results, in which this meta-analysis could not detect significant correlation between 
gender and playing intention, is breaking the stereotype. Although the result for 
gender is only based on a couple of studies, it does not mean that the effect of gender 
is rarely studied. Instead, many studies did use gender as moderator variable. 
Moreover, it could be entirely possible that some type of games are played 
significantly more by players among other gender. Future studies could consider 
examining the effect of gender in more specific games genres. 

5.3 Limitations & future research 

This meta-analysis utilized the most commonly used theoretical framework, the 
technology acceptance model, in modeling intention to use games. We first used 
unmodified structure and then added slight changes to better explain use behavior 
of hedonic games. While this study was rather loyal to original technology 
acceptance model structure and variables due to popularity in previous research 
literature, it is not by all means only nor best theory to explain use of games. 
Therefore possibly in future efforts one could consider other model structures as 
well as variables in their structural equation modeling analysis. 

We made use of ability to input correlation matrix in structural equation modeling 
software. Although this is rather common in meta-analysis structural equation 
modeling studies, the data is supplied in different form to the software in most 
experimental modeling studies. We also exploited the feature that enabled us to 
input covariance matrix as standardized correlation matrix, which does not require 
estimates of measurement error of variables. Future meta-analysis structural 
equation modeling studies could consider whether measurement error can be 
estimated meaningfully, is it worth the effort and does it introduce considerable 
biases compared to inputting correlation matrix without error estimates. 
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As said, the study used correlation matrixes of previous research literature as data. 
Unlike path modelling coefficients in regression or structural equation modeling, 
zero-order correlations are independent of other effects and therefore provide 
accurate estimates for between-variable relationships. Although this study was 
highly concentrated on effect strength, it did not make any use of statistical 
significance of previous research findings. While it would have been possible to 
calculate statistical significance for each correlation, the significance of correlation 
coefficient is highly dependent of effect strength and sample size. However, it is 
not uncommon for meta-analyses to use standardized path coefficients of previous 
researches as their effect size measure. Future efforts therefore might make use of 
standardized regression or structural equation path coefficients and put more 
emphasis on statistical significance instead of effect strength. As said however, 
when using path coefficients, the reviewers should not try to comprehensively and 
accurately interpret effect strengths as they are highly biased by model structure 
and presence of other effects. 

While this review aimed for as comprehensive and accurate search process as 
possible, it is inevitable that some relevant research articles were not reached, either 
by limitations in keywords or insufficient coverage of database. It is also highly 
likely that there will be significant amount of additional studies in near future after 
the search as digital games evolve rapidly and motivational quantitative studies 
have challenges in research question to overcome. Therefore, in further efforts the 
scope of the literature search could be expanded. While search terms used in this 
study did yield a comprehensive portion of related studies, further studies need to 
more meticulously use more sources, such as reference lists of other studies, more 
repositories as well as a more comprehensive set of keywords. 

Many of the variables in this analysis inevitably had conceptual overlaps which in 
later efforts might require more combinations. On the other hand, it is also highly 
possible that while the authors of the reviewed articles named their variables 
similarly to others, they used different question items in their questionnaires. 
Conceptually merging variables that are not measured identically across the studies 
would be rather questionable and susceptible to subjectivity. If practically possible, 
future efforts could emphasize that studies in review share identical or closely 
similar question-items for similarly named variables and separate differently 
measured variables from each other accordingly. 
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This study reviewed game articles published at most within a decade from each 
other. However, 10 years is rather large gap in information technology and games 
inspected in a 2004 study are likely to be different than games used in a 2014 study. 
Future quantitative review studies could conduct meta-regression analyses and use 
publication year or some other quantitative attribute to examine its moderating 
effect on correlation between variables. For example, we proposed that relatively 
low correlation of ease of use and use intention of games could be due to high 
usability in modern games and meta-regression could test this hypothesis. 

As a statistical method, meta-analysis prefers findings from several studies. 
However, due to relatively low frequencies of utilitarian game studies in moderator 
analysis, reliability of results lowered considerably. Nevertheless, analysis gave 
valuable information for motivational differences in game types and fortunately 
measures were all statistically significant due to increasing frequency limit of 
correlation pair appearing in studies. Due to lack of research, future studies could 
especially examine the effect of enjoyment in motivation to use utilitarian games. 

Finally, this paper would like to emphasize scholars not to hide measures such as 
non-significant path coefficients and total variance in dependent variable explained 
by independent variables (R2) in their research model. Unreported non-significant 
path coefficients are especially unfortunate from the view point of meta-analyses, 
but also not reporting the R2-values conceals the predictive performance in the 
model. Moreover, standardizing path coefficients is generally advisable for the sake 
of comparability both between studies and even within study measures. We also 
would like to encourage structural equation modeling studies to report full 
correlation matrixes for revealing degree of discriminant and convergent validity in 
their data. 
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Appendix B 

SEM input matrixes 

Hedonic games: 

rowtype_ varname_ INT PEOU ATT ENJ PU Flow SN 
n  2292 2292 2292 2292 2292 2292 2292 
cov INT 1       
cov PEOU 0.324 1      
cov ATT 0.660 0.338 1     
cov ENJ 0.559 0.396 0.582 1    
cov PU 0.392 0.294 0.423 0.492 1   
cov Flow 0.373 0.389 0.415 0.678 0.394 1  
cov SN 0.337 0.186 0.401 0.377 0.242 0.287 1 

 

 

Utilitarian games: 

rowtype_ varname_ INT ATT PU PEOU 
n  525 525 525 525 
cov INT 1    
cov ATT 0.800 1   
cov PU 0.734 0.876 1  
cov PEOU 0.588 0.658 0.658 1 
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