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Abstract

Purpose — Human computation games (HCGs) that blend gaming with utilitarian purposes are a
potentially effective channel for content creation. The purpose of this paper is to investigate the driving
factors behind players’ adoption of HCGs through a music video tagging game. The effects of
perceived aesthetic experience (PAE) and perceived output quality (POQ) on HCG acceptance are
empirically examined.

Design/methodology/approach — An integrative structural model is developed to explain how
hedonic and utilitarian factors, including PAE and POQ, working with another salient factor —
perceived usefulness (PU) — affect the acceptance of HCGs. The structural equation modeling method is
used to verify the proposed model with data from 124 participants.

Findings — Results show that PAE is the strongest predictor of HCGs adoption. PU has a significant
impact on individuals’ attitude toward HCGs. POQ is a salient predictor of PU and PAE, and its indirect
effect on attitude is significance.

Originality/value — From an academic point of view, this study provides a good understanding of
the driving factors behind player acceptance of HCGs and adds new knowledge to games
with utilitarian purposes. It is also one of the first to describe the components of game
enjoyment with a taxonomy of aesthetic experiences. From the practical perspective, the
investigation of the specific factors behind adoption of HCGs provides specific guidelines for
their design and evaluation.

Keywords Acceptance, Perceived output quality, Human computation games,

Perceived aesthetic experience

Paper type Research paper

1. Introduction

Assigning descriptive labels for multimedia resources such as images and videos is
essential for their effective and timely retrieval (Dulacka and Bielikova, 2012).
Traditional approaches to accomplish this include automatic classification and
manually labeling by experts. However, there are shortcomings in both approaches.
Automatic classification has a limitation in generating heterogeneous and accurate
labels. For instance, in classifying and detecting the mood of music, the subjective
nature of the content makes it difficult to use automated algorithms that rely on
quantified and specified metadata (Kim et al, 2008). For resources with video content,
their automatic classification is even more difficult. At the same time, manual labeling
by experts can be error prone and cost intensive (Von Ahn, 2006).



In recent years, with video games undergoing rapid worldwide growth (Liu and
Li, 2011), the game experience has been used as a means for improving motivation and
participation in non-game contexts, such as health (Hamari and Koivisto, 2014),
education (Ebner and Holzinger, 2007), and commerce (Cechanowicz et al, 2013), to
name but a few. At the same time, a significant amount of research attention has been
placed on the use of video games to harnesses human intelligence to solve large-scale
problems that are out of reach of the capacity of artificial intelligence (Von Ahn and
Dabbish, 2008). These are called human computation games (HCGs). The central theme
of such games is that users are motivated to perform computational tasks, such as
content creation, in the process of gameplay (Goh et al, 2011).

HCGs have been employed in areas such as multimedia tagging (e.g. Kisskissban,
Ho et al, 2009), location annotation (e.g. Eyespy, Bell ef al, 2009), and ontology
construction (e.g. Onto Tube, Siorpaes and Simperl, 2010). One such example is Herd-it
(Barrington et al., 2009), which uses game elements to collect tags for music clips.
Players of Herd-it listen to a music clip and are then asked to answer multiple-choice
questions related to the music content. Points are earned based on the percentage of
agreement between a player’s choices with previous answers. These points are
translated into players’ ranking in the leaderboard. These gaming elements add a sense
of achievement and hence motivation for players (Yee, 2006). Simultaneously, the short
text-based user-generated answers describing aspects of the music clip can be collected
and used to index it for future retrieval. Put differently, players have fun with the game
while contributing music tags.

Player acceptance is the primary measure of the success of any information system
(Dillon and Morris, 1996). Researchers have suggested that the quality of the outputs
and an enjoyable game experience are possible predictors of intention to play HCGs
(Goh et al, 2012b). In particular, enjoyment is a vital predictor of player acceptance in
gaming contexts (Lee, 2009). Previous research has investigated general perceptions of
game enjoyment (e.g. Hsu and Lu, 2004; Shin and Shin, 2011), but empirical research
delving into the components of game enjoyment and their impact on player acceptance
has been lacking. Here, Hunicke ef al. (2004) proposed the aesthetic experience, defined
as the emotional responses evoked in players during gameplay, to explain game
enjoyment. They specified a taxonomy of aesthetic elements, providing a concrete way
of examining game enjoyment, thus facilitating the evaluation of game enjoyment
(Aleven et al., 2010). Yet the taxonomy of aesthetic experience has been overlooked in
game acceptance research and has not been applied in HCGs, thus representing a
research gap.

Moreover, output quality is also an important predictor of player acceptance, and
has the potential to influence intention to play HCGs (Delone and Mclean, 2004; Goh
and Lee, 2011). However, its effects have been found as marginal in previous studies
(e.g. Goh et al, 2012b; Pe-Than et al, 2013). To address this issue, perceived usefulness
(PU), referring to “the degree to which a person believes that using a particular system
would enhance his or her job performance” (Davis, 1989, p. 320), has been suggested as
a mediator between output quality and intention to use information systems (e.g. Saeed
and Abdinnour-Helm, 2008). We propose that, instead of directly affecting players’
attitude and intention to play HCGs, perceived output quality (POQ) determines player
acceptance indirectly through PU and perceived aesthetic experience (PAE).

In sum, the present study investigates the antecedents of player acceptance of
HCGs. In particular, we adopt the aesthetic game experience and output quality to
explain users’ acceptance of HCGs. The effects of players’ perception of aesthetic



experience, output quality, and usefulness on acceptance are examined with a HCG for
music video tagging, named Kpoprally. The findings of this empirical study are useful
to researchers in developing and evaluation game with utility purposes.

2. Literature review and research hypotheses

2.1 HCGs and acceptance

A HCG is a type of game used to solve computation problems that are beyond the
capacity of artificial intelligence but are trivial to humans (Von Ahn and Dabbish,
2008). Research efforts have been invested to solve many types of computational
problems. The ESP game (Von Ahn and Dabbish, 2004) is one of the pioneering
examples of HCGs for collecting labels of images. In the game, randomly paired players
are showed the same images and tasked to guess the keywords their partner would
provide. The matched keywords will become labels for the corresponding image. Points
are awarded for matches. The ESP game collected over 50 million labels contributed by
200,000 players within a two-year period (Von Ahn and Dabbish, 2008). This shows the
potential power of humans in completing computational tasks motivated by playing
video games. Other examples of HCGs include OntoGalaxy for ontology creation
(Krause et al, 2010) and Moodswing for music tagging (Kim et al, 2008).

Acceptance research seeks to investigate and examine the contributing factors of
willingness to employ information technology for the task it is designed to support
(Dillon and Morris, 1996). User acceptance has been viewed as the pivotal factor in
determining the success of information system (Davis, 1993), including HCGs. Only
when large numbers of players participate in the human computation process could
large-scale problems be solved. This calls for an investigation of the driving factors
underlying HCG acceptance.

22 PAE

In the context of hedonic-oriented systems, constructs may be those related to
emotional/psychological experience of user, such as flow and enjoyment (e.g. Hsu and
Lu, 2004; Van der Heijden, 2003). Perceived enjoyment, the extent to which using a
system is perceived to be enjoyable in its own right (Venkatesh, 2000), has been
demonstrated as a strong predictor of usage intention (e.g. Lee and Tsai, 2010). Since
perceived enjoyment is such an important driver of hedonic system adoption, it is
important to understand the components that lead to it (Wu ef al, 2008). Nevertheless,
there are very few studies that model the components of perceived enjoyment. A better
understanding of the components of perceived enjoyment would provide researchers
guidance for system evaluation and enable practitioners to design better hedonic
systems that would be widely accepted by users (Wu et al., 2008).

Here, game aesthetics is one of the few terms adopted to characterize the
components of the emotional experience of gameplay. One of the more specific
definitions of game aesthetics comes from Hunicke and his colleagues. They proposed
that aesthetics of a game captures the subjective experience evoked in players during
the interaction process with the game mechanics (Hunicke ef al, 2004). This includes
but is not limited to happiness, anxiety and relaxation (Calvillo-Gamez et al., 2010).
More importantly, they proposed a taxonomy of game aesthetics, which includes eight
categories: sensation, fantasy, narrative, challenge, fellowship, discovery, expression,
and submission. This taxonomy goes beyond obscure items such as “fun” and “game
enjoyment” and provides designers and researchers with a concrete means to talk
about the positive game experience (Hunicke et al., 2004).



Figure 1.
Theoretical model

Previous studies have confirmed the assumption that the aesthetics taxonomy can
be applied to describe the emotional responses of a game and act as guidance for game
design (e.g. Aleven et al., 2010; Carranza and Krause, 2012). For example, Aleven et al.
(2010) utilized the aesthetic experience to create a general framework for educational
game design and evaluation. They illustrated with a running example that the aesthetic
experience is not only a useful analytical framework for researchers, but can also help
to enhance the performance of game developers. Wang ef al (2014) examined the
associations between aesthetic elements and HCG acceptance. They found that visual
aesthetics, narrative, and submission were significantly related to attitude toward and
intention to play HCGs. However, these studies did not examine the relationship
between players’ perceptions of aesthetic experience and adoption of HCGs. We deem
that the taxonomy of aesthetic experiences can be applied to analyze players’ emotional
responses during gameplay, and that their PAE may have a positive effect on
acceptance of HCGs. Thus, we propose the following hypotheses (see Figure 1):

HI. PAE has a positive effect on (a) attitude toward and (b) intention to play HCGs.

HCGs are different from traditional video games because they can provide players with
utilitarian value in addition to entertainment. For instance, some players choose to play
HCGs for entertainment purposes; others recognize HCGs as tools for information
contribution. Thus, utility and entertainment function are both important attributes of
HCGs (Von Ahn and Dabbish, 2008; Goh ef al., 2012a). This study investigates both the
hedonic and utilitarian motivations in the attempt to explain HCG use behavior. Within
this dichotomy, PU is an example of utilitarian motivation, whereas PAE is an example
of hedonic motivation (Yu et al, 2013). In the context of HCGs, We define PU as the
degree to which an individual believes that a video game is a powerful approach to
solve computational problems. We deem that individuals’ perception of usefulness
contribute to their preferences and subsequence intention to use HCGs. In addition, we
address the question that which aspect, PU or PAE, is more important in determining
the HCG acceptance. Thus, we propose:

H2. PU has a positive effect on (a) attitude toward and (b) intention to play HCGs.

RQI1. Comparing PAE with PU, which one is more important in determining the
attitude and intention to play HCGs?

2.3 POQ
A HCG is a type of information system. Output quality, referring to the rationale of the
end products of using a system (Davis ef al, 1992), has always been considered as a
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vital factor for user acceptance of information systems (Lee ef al, 2002; Delone and
Mclean, 2004). Individuals may be motivated to use a HCG because it provides
meaningful information or is useful in generating the required outputs.

Research in HCGs showed that perceived quality of computational outputs was
positively related with acceptance of HCGs (e.g. Goh et al, 2012b), although the effect
sizes are marginal. Specifically, in an experiment investigating players’ perceptions of
engagement and output quality and their effects on player’s adoption of mobile HCGs,
Goh et al. (2012b) found that quality of computational outputs significantly influenced
the intention to use it. Pe-Than ef al (2013) confirmed this link. In a study with 205
participants, they demonstrated that output quality in terms of accuracy and relevancy
were significant predictors of player’s intention to play HCGs.

However, such research did not account for the mediation effect of PU and PAE
between POQ and acceptance. Prior studies suggested that usefulness and enjoyment
may mediate the effect on acceptance of POQ (Davis et al, 1992). Davis et al. (1992)
found that POQ was a strong predictor of PU, and its effect to behavioral intention was
fully mediated by PU. Pe-Than et al. (2014) found that users’ perceived quality of
outputs has an effect on their enjoyment of information systems. It can be hypothesized
that, all things being equal, the better the output quality provided by the HCGs, the
more likely one would perceive the systems as useful and enjoyable. Enlightened by
prior work, we believe that the association between POQ and acceptance should be
mediated by PU and PAE. Thus, we propose:

H3. POQ has a positive effect on PU in HCGs.
H4. POQ has a positive effect on PAE in HCGs.
H5. POQ has a positive and indirect effect on attitude toward HCGs.

3. Kpoprally: the HCG used in this study

For the purpose of this study, we developed Kpoprally, a HCG based on a guessing
game genre for collecting tags of music videos. Annotating music videos with tags
(short text-based tokens describing certain aspect of the video) is the initial step that
enables them to be retrieved. Studies show that music tags provided by tagging
algorithms are insufficient, inaccurate, ambiguous, and overly personalized (Ballan
et al., 2010; Law et al, 2009), and human intelligence is still needed to provide and/or
verify tags. However, both the huge amount of music videos on the web and the large
vocabulary of tags for music make the manual work tedious and time consuming
(Barrington et al., 2009).

Kpoprally focusses on collecting tags for K-pop music videos, a genre of popular
music originating in Korea. We choose K-pop as our computational target because of its
popularity in Asian countries. Players of Kpoprally annotate music videos through
contributing answers for questions about the video content (Figure 2(a)). As incentives,
they will obtain points as well as reputation in game. The questions in Kpoprally come in
two categories: objective and subjective. Objective questions refer to those that have
known, unambiguous answers, such as name of the artist performing in the video and
title of the song. Subjective questions refer to those that have no fixed answers and may
vary according to individual opinion such as the mood of the video, the color of the video,
and the situation where this song is appropriate for playback. In both cases, the form of
the questioning would be, for instance, “What genre does this song belongs to?” Points
for objective questions are awarded based on accuracy. For subjective questions, points
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awarded equal to the percentage of other players in agreement. In this way, answers with
the highest percentage agreement can be utilized as tags for the corresponding videos.

Kpoprally was developed based on the taxonomy of aesthetic experience. Aesthetic
elements in regarding to sensation, narrative, challenge, fellowship and submission
were accounted for. Sensation represents an arousal of sensory pleasure in players due
to the audiovisual and tactile expressions of the game. This is provided by the visual
aesthetical interface design in Kpoprally (Figure 2(b)). Narrative represents that games
provide players with a sense of dramatics. This is operationalized as an avatar and a
storyline that set the backstory and goals of the game (Figure 2(c)). Challenge means
that levels of difficulty match players’ skills (Sweetser and Wyeth, 2005). This achieved
with subjective and objective questions of varying difficulty. Fellowship pertains to
game support for social interaction. Kpoprally is embedded in Facebook and players
can invite their friends and share their in game achievements through this platform,
helping to create a sense of social connection. Submission refers to performing games
as a tool for leisure and passing time. Players may feel detached from the real world
and an altered sense of time during gameplay. Kpoprally involves players in the game
activities with multiple tasks, such as earning more points for the avatar and fighting
for higher rankings in the leaderboard (Figure 2(d)). Three categories of aesthetics
(fantasy, discovery, and expression) are not included in this game. A more detailed
description of Kpoprally can also be found in Wang (2015).

4. Methodology

4.1 Questionnaire development

A questionnaire was developed to investigate players’ perception and acceptance of
Kpoprally. Four constructs related to perception of Kpoprally, including PAE,
perceived ease of use, POQ, and PU was accounted as predictors. Player acceptance,
our dependent variable, was operationalized as attitude and intention to play
Kpoprally. Taking into consideration that POQ, PAE are complex concepts and their
measurement are expected to be multidimensional in nature (Aladwani and Palvia,
2002), we extended them with sub-constructs. Items were adapted from previous work
(e.g. Sweetser and Wyeth, 2005; Carranza and Krause, 2012) and were all rated on a
seven-point scale ranging from 1 (strongly disagree) to 7 (strongly agree).

PAE. This was assessed with five constructs (sensation, narrative, challenge,
fellowship, and submission) from the aesthetic framework. Here, 14 items were adapted
from past work on the evaluation of game aesthetics (Carranza and Krause, 2012; Fu
et al, 2009; Wu et al., 2008). Scales of those constructs have been employed in various
empirical studies to evaluate player perception of video games.

POQ. Research in information systems suggests that users POQ as a complex
concept with multiple dimensions to assess the virtue of outputs (Alkhattabi ef al, 2010;
Lee et al, 2002). Accuracy, completeness, relevancy are quality dimensions frequently
employed by prior studies (Alkhattabi et al, 2010) and have been tested in HCG
research (e.g. Pe-Than et al, 2013). In the context of Kpoprally, accuracy refers to the
correctness and reliability of the outputs; completeness means that the contributed
outputs have sufficient detail; relevancy refers to the appropriateness of the outputs in
relation to the computational purpose (Lee et al., 2002). POQ was assessed by the three
constructs and seven items adopted from prior work (Goh et al., 2012b; Lee et al., 2002).

PU. PU of Kpoprally refers to the degree to which an individual believes that video
game is a powerful approach to solve computational problems. Three items were



utilized to assess PU of HCGs adapted from prior acceptance studies (e.g. Hsu and
Lu, 2004). These items have also been employed by studies in the HCG context
(Goh and Lee, 2011).

Attitude and intention to play. Acceptance of Kpoprally was operationalized as
attitude and intention to play. As indicated in prior work, attitude, representing the
affective evaluation to a set of behaviors (Dillon and Morris, 1996), is a strong predictor
of behavioral usage; intention to play reflects the players’ satisfaction with the game
and their willingness to play it (Hamari and Koivisto, 2013). These constructs were
measured with six items adapted from previous studies (Goh and Lee, 2011; Hamari
and Koivisto, 2013).

4.2 Procedure

The study began with a researcher introducing the concept of HCGs and their potential
for collecting useful data. Participants were also presented with the purpose of
Kpoprally and usage instructions. Next, each participant was handed out a card with
gameplay instructions, ensuring that participants consistently experienced all elements
of Kpoprally. The study then commenced with participants using Kpoprally for about
15 minutes. Participants were instructed to complete three tasks, including finishing at
least one round of gameplay; try game mechanisms such as inviting friends, showing
their rankings and profiles; browsing and leaving comments in the message board.
Once concluded, participants completed the questionnaire that captured their
perception and acceptance of Kpoprally, as well as demographic data. The entire
study took about 30 minutes to complete. Participants were also paid a small incentive
for their efforts.

5. Results

We recruited 124 participants from local universities, comprising undergraduate and
graduate students. Of the valid respondents, 50 were male and 74 were female, with
ages ranging from 18 to 41 and an average of 23.26 years. The majority of the
participants (94/124) had a background in humanities and social science, computer
science, or engineering, while the others came from disciplines such as arts and design,
law, and business. In addition, 85 (66.1 percent) participants watched music videos
online on a regular basis (more than once a month). Further, 65 (50.0 percent)
participants played casual games frequently.

5.1 Scale reliability and validity

The constructs of PAE, perceived ease of use, and POQ in our questionnaire were
operationalized with sub-constructs in our study. As discussed by Floyd and Widaman
(1995), in data where factors are grouped under more general, higher order factors,
hierarchical factor analysis is more appropriate. Hierarchical factor analysis is also an
underused method in evaluating measurements in the social sciences because many
constructs in social science are comprised of multiple, correlated facets. For this reason,
confirmative factor analysis with three second-order factors was conducted using Lisrel
8.80 to test the factor structure stability and internal consistency. Error terms were not
allowed to correlate. All fit indices of the measurement model were found to meet the
requirements for good fit (Bagozzi and Y1, 1988), as shown in Table I. This indicated that
the data in the survey were well represented by the measurement model. In addition, all
items loaded significantly on the latent factors (ranging from 0.49 to 0.99).



Further, composite reliability (CR) and average variance extracted (AVE) were
assessed to ensure the convergent and discriminant validity of our measurements.
As suggested by Fornell and Larcker (1981), the CR value should exceed 0.8, AVE
value for each construct should exceed 0.5, and the square roots of the AVE of a
construct should be greater than its correlation with other constructs. As can be seen
from Table II, the CRs and AVEs of all the constructs satisfied the requirements.
Therefore, convergent validity was met. Table II also lists the correlations among
constructs, with the square root of the AVEs on the diagonal. All diagonal values
exceed the inter-construct correlations. The results suggested an adequate discriminant
validity of the measurements.

5.2 Hypothesis testing
Structural equation modeling was then conducted to test our hypotheses.
The actual and recommended values of the model fit indices of our path model are
listed in Table 1. All the recommended model fit indices (including ;(Z/df ratio, CFI,
TLI, and RMSEA) in our estimated model were better than the recommended
thresholds (Bagozzi and Yi, 1988). This demonstrated a good fit between the model
and the data. Of a total of seven hypotheses, five were supported by the statistical
results, as shown in Table IIL

In particular, POQ had significant effects on PU (f=0.71, p <0.001) and PAE
(=064, p <0.001). PU (p=0.23, p < 0.05) was found to positively and significantly
affect attitude. PAE (8=0.77, p < 0.001) significantly affect players” attitude toward
HCGs, and PAE (5 =0.21, p < 0.05) together with attitude (5 =0.75, p < 0.001) in turn
significantly influence intention to play. However, PU was neither a significant
predictor of attitude nor of intention to play.

Fit index AAdh CMIN/df CFI TLI RMSEA
Recommended value <3 > 0.90 > 0.90 < 0.08

Measurement model 562.76(387) 113 0.93 093 0.070
Path model 167.9(111) 151 0.96 0.95 0.064

Notes: CMIN/df, the ratio between the 42 and the degrees of freedom; CFL, comparative fit index; TLI,
Tucker-Lewis coefficient; RMSEA, root mean square error of approximation
Source: Bagozzi and Yi (1988)

Table 1.

The recommended
and actual values of
fit indices

Variables CR AVE PAE INT ATT POQ PU
PAE 0.88 0.61 0.78

INT 0.95 0.85 0.75 093

ATT 0.94 0.83 0.78 0.87 0.92

POQ 091 0.78 0.62 0.40 0.44 0.88

PU 0.88 0.71 0.57 044 0.51 0.67 0.84

Notes: CR, composite reliability; AVE, average variance extracted; PAE, perceived aesthetic experience;
INT, intention to play; ATT, attitude; POQ, perceived output quality; PU, perceived usefulness

Table II.
Discriminant and
convergent validity
assessment




Table III.
Path coefficients

Hypotheses Path Standardized coefficient Supported or not
Hla PAE - ATT 0.77%%* Yes
HIb PAE - INT 0.20%* Yes
Hoa PU—- ATT 0.23* Yes
H2b PU— INT -0.07 No
H3 POQ - PU 0.71%%* Yes
H4 POQ — PAE 0.64++* Yes
H5 POQ—-PU—- ATT 0.66%** Yes
POQ — PAE - ATT

Notes: *p < 0.05; *¥p < 0.001

Figure 3.
Summary of
hypothesis testing

5.3 Total effect and indirect effect

The total effects of all constructs were evaluated in order to gain a more complete
understanding of the prediction power of player acceptance. Results showed that PAE
was the strongest predictor of attitude (= 0.77, p < 0.001) as well as intention to play
HCGs (#=0.78, p < 0.001). PU also had a significant total effect on attitude (= 0.23,
p < 0.01) and intention to play (= 0.17, p < 0.05). On the other hand, the indirect effects
of POQ on attitude (= 0.66, p < 0.001) was positive and significant, which indicates that
the influence of POQ on HCG adoption is mediated by PU and PAE (Figure 3).

6. Discussion

The primary goal of employing a HCG is to solve computational problems in the form of
gameplay. This goal cannot be achieved without the active participation and engagement
of users. To understand the underlying drivers of player acceptance of HCGs, our research
postulated PAE and POQ as key factors affecting player adoption. In particular, we
examined the effect of PAE, POQ, and PU on player’s attitude and behavioral intention
with a HCG for music video tagging. This study is one of the few attempts to investigate
player acceptance of HCGs and adds new understanding to this genre of games.

First, our results suggest that PAE is the most important element in influencing the
acceptance of HCGs. This is consistent with the findings of Lee (2009). It shows that
psychological rather than technical factors are more important for HCG players in
predicting their preferences and intentions. HCGs can be seen as entertainment as well as
information systems. Utility and hedonic functions have been suggested as important
attributes of HCGs (e.g. Von Ahn and Dabbish, 2008). However, empirical studies
comparing the effect size of those two aspects has been lacking. Results of this study
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quantify the impact of acceptance predictors and imply that the most important
aspect of HCG acceptance is providing aesthetic game experiences. The paradigm
presented here does not rely on altruism or additional rewards to entice people to use;
instead, it relies on the individual’s desire to be entertained. Accordingly, it is
valuable to account for the components of aesthetics when developing HCGs to
attract users. Our model included five sub-constructs to measure PAE: sensation,
narrative, challenge, fellowship, and submission. The high-factor loadings of our
sub-constructs indicated that the taxonomy of aesthetic experience is valid to
generalize the emotional response of players. Further, the taxonomy provides
practical implications for HCG development.

While PAE directly affected both attitude and intention to play HCGs, PU only had a
significant impact on individuals’ attitude toward HCGs. This indicates that a sense of
usefulness of HCGs can only induce a positive emotion in players, but fails to directly
promote the behavioral intention to play it. The primary purpose of playing HCGs is to
gain an enjoyable game experience rather than improve their performance; this may
lead to the marginal effect of PU on player’s behavioral intention. Nevertheless, our
results are in contrast with prior claims that PU was no longer a significant predictor of
individual’s attitude and behavioral intention in the entertainment context (Hsu and Lu,
2004; Lee, 2009). In the HCG context, both utility factors and entertainment factors are
drivers of players’ acceptance.

Given that the purpose of HCGs is to generate useful outputs during gameplay, this
study further investigated the influence of POQ on HCG adoption. Previous studies
suggested a positive effect of output quality on acceptance of HCGs (e.g. Goh et al,
2012b). We extend prior work by demonstrating that POQ did not directly affect
players’ attitude and intention to play HCGs, but instead, POQ influenced player
acceptance indirectly through PU and PAE. This adds to our understanding of the
under mechanisms between POQ and acceptance. The significance of the output
quality factor indicates the need for assisting players to assess the quality of
contributed contents in the computational tasks. The mediation effects of usefulness
and aesthetic experience also indicate that usefulness and enjoyment are the common
causal pathways through which many acceptance predictors achieve their influence.

7. Conclusion
7.1 Implications
The results of this study have several theoretical and practical implications for HCG
researchers as well as designers. From an academic point of view, this study provides a
good understanding of the driving factors behind player acceptance of HCGs. HCGs
present researchers with opportunities to solve computational problems in an enjoyable
way. At the same time, researchers in the field of information systems have shown
increasing interest in predicting the user behavior regarding specific systems or
technology (Park et al, 2014). Investigating the predictors of individuals’ adoption in
different contexts would also improve existing acceptance frameworks. It is also one of
the first to describe the components of game enjoyment with a taxonomy of aesthetic
experiences. Instead of identifying player’s general perception of game enjoyment, PAE
was measured with five sub-constructs adopted from the aesthetic framework. This
provides a more nuanced understanding of game enjoyment in the HCG context.
From the practical perspective, the investigation of the specific factors behind
adoption of HCGs facilitates their design. Implications for HCG development drawn
from the findings are summarized as below.



Aesthetic experience. Aesthetic experience is the critical factor that affects user
acceptance. HCG designers should thus put emphasis on creating activities and
environments that induce the aesthetic experience, and incorporate aesthetic
components in HCG design. For instance, submission is a vital component of the
aesthetic experience. People tend to play casual games to kill time. Here, HCG
developers can enhance the reach of the games to make it possible for people to play
with time and attention limitations. Examples include enabling quick start and quit,
or simplifying the interfaces to make it easier to get into the gaming process. On the
other hand, HCGs should have a variety of features to keep players occupied with
game activities.

Output qualty. Ensuring that HCGs produce quality computational outcomes is
essential to achieve information system success. For instance, HCGs providing accurate
and completed answers is crucial to promote credibility and thus improve players’ belief
of the systems. As such, future HCG design could allow users to make judgments on
contributions through mechanisms such as voting or liking. Through the voting results,
players may be more convinced with the quality of the contributions. In addition, HCGs
could encourage experienced players to participate in additional tasks. For example,
involving such players in information management processes and allowing them to
create new in game activities (e.g. questions for quizzes) for various rewards.

Utility. PU was found to significantly affect player’s adoption of HCGs. Developers
should ensure that HCGs also provide players with a sense of practicality. For instance,
in terms of labeling music videos, developers can make the rationale for collecting
labels explicit to players. If players are informed about how their answers are
transformed into tags for the corresponding videos during the gameplay, they may
have a more positive attitude toward the game and thus be motivated to provide more
quality computations.

7.2 Limitations and future work

This study is subject to a number of limitations. First, the findings were generated from
one study based on a single genre of HCG in the area of video tagging. Previous research
suggested that game genre might affect players’ perceptions (Goh et al, 2011; Johnson
and Gardner, 2010), and comparing the findings with different game genres and
computation tasks would increase the generalizability of the results. Second, the majority
of the respondents were university students. The similarity of their education level may
bias their perceptions, which may also hinder the generalizability of the findings. Future
research could replicate this study with more heterogeneous populations, such as
including participants with different ages, occupations, and education backgrounds.
Third, although we investigated aesthetic experience and output quality as determinants
of player acceptance, other factors may also play an important role in its explanation. For
instance, in future studies, moderators such as task type (Fang ef al, 2005) and previous
exposure to technology (Holzinger et al, 2011) could be considered in order to form a
comprehensive understanding of acceptance. Moreover, age and gender difference are
also suggested by previous studies as key influencers in system adoption (Ha ef al, 2007;
Law et al, 2009). It would add new knowledge to our understanding of acceptance by
examining their effect in different contexts. Future work could thus investigate the
individual differences and their influences on perceptions and acceptance of HCGs.
Lastly, a cross-sectional study was conducted that only captured a single snapshot of the
outcomes of the acceptance model. The effect size and individuals’ perception of the



constructs in the model may vary across settings and times (Ajzen, 1991; Venkatesh and
Davis, 2000). A longitudinal study to examine and compare perceptions toward HCGs
and its effect on acceptance could be thus enlightening.
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