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Abstract. This paper present a summary of the paper pubish¢he 18' In-
ternational Conference on Evaluation and AssessineBbftware Engineering
(EASE 2014). The aim of this research is to discelve current state of Serious
Games (SGs) quality initiatives, identifying gapattmerit future investigation.
For this purpose, we conducted a systematic mapgindy (SMS) on SG
quality. The main results are summarized in thjzgpa
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1 I ntroduction

Although research has been conducted on severastaplated to SGs, more
extensive research is needed on SG quality [1,8,84 SGs are critically important
at present, as they can be a means to achievantlgwals, from both a personal and
an institutional point of view. They may be usedfiglds as diverse as defense,
education, scientific exploration, health care, mppacy management, city planning,
engineering, religion, and politics. In additiohetnumber of users of these systems
grows each day, signifying that their social imp&ctery high. It is for this reason
that SG quality is so critical; they are not jusbther variety of software (in which it
is already assumed that quality is important). Tb&y have a major impact on many
areas of society and on many users, and it is fivereur duty as researchers and
computer professionals to ensure their quality.

In order to discover the current state of SG quaifittiatives and to identify gaps
that merit future rigorous investigation, we decide conduct a systematic mapping
study (SMS) following the guidelines proposed bycKkenham and Charters [7]. The
research questions formulated in this SMS are showiable 1.

Table 1. Research questions

Resear ch questions Main motivation
RQ1. What particular quality To identify the quality characteristics of SGs tIat

characteristics of SGs have beghave been addressed by researchers, and|map
investigated by researchers? them onto the quality characteristics proposed in




the ISO/IEC 25010 [8].
RQ2. What is the nature of theTo discover what proposals have been produyced
research on SG quality? by the research work on SG quality.
RQ3. What research methodsTo determine whether or not the research has
have been used to investigate $®Been validated and to discover which resegrch
quality? method was used to validate it.
RQ4. What software artifacts hasTo discover whether SG quality has been
the research on SG quality bepmesearched throughout the whole software
focused on? development lifecycle or whether it has focused
solely on certain software artifacts.

RQ5. What have the application To identify the SG application areas in which
areas of SGs in the research |afuality has been investigated.
SG quality been?

The main goal of this paper is to summarize thenmesults obtained in this SMS
and outline future work. The remainder of the pap@rganized as follows: Section 2
sets out the results, and in Section 3 the cormigsare presented, along with our
future work.

2 Results

After thoroughly applying the guidelines proposed[7], we finally selected 112
papers, which are listed in http://alarcos.esi.ueitsMS-SeriousGamesQuality/

In this section we present the answers to eactheffarmulated research
questions.

RQ1. What particular quality characteristics of SGs éndneen investigated by re-
searchers?

We match the quality characteristics investigateth whe characteristics of the
ISO/IEC 25010 standard [8]. The table of 112 prynsiudies which contains this
correspondence is available at http://alarcos @gi.es/SMS-SeriousGamesQuality/.

The results for RQ1 revealed that most of the mapelected addressed more than
one quality characteristic or sub-characteristi@ f#éund that the quality model most
frequently investigated, in 88 papers, is the duafi use model, as shown in Fig. 1.
We also found that 43 of the articles researchgzhréicular characteristic or sub-
characteristic of the product quality model (Fiy. 2

The characteristics most frequently addressed éyjthality in use model were ef-
fectiveness (78.57%) and satisfaction (64.29%)istéation, was mostly addressed
by the sub characteristic pleasure (62.50%), and far lesser extent by the sub-
characteristic utility (13.39%) (Fig. 1). The chatexistics of the quality product
model most frequently researched were, meanwhilability (45.54%) distantly fol-
lowed by functional suitability (8.93%). We obsedvthat usability was most fre-



quently researched through the use of the opemalslib-characteristic (38.39%),
closely followed by the user interface aesthetigs-sharacteristic (35.71%), and to
much lesser degree by the learnability sub-chaniatite(8.93%) (see Fig. 2). These
results could be explained by the fact that resesscare principally concerned with
demonstrating or confirming that the SG meets #eei¢us) purpose for which it was
created, which is why they research effectivenessusefulness. But researchers are
also interested in knowing whether the SG is capalbl providing enjoyment and
entertainment, which is the part of the SG as @gplayability. That is why pleasure,
the user interface aesthetics and operability B@tae focus of research. We believe
that this explains why the other characteristicsS@f quality that are not related to
these aspects, such as efficiency, performanceiexfiy or security, have been ne-
glected. Similar findings were reported by Conneityal [1], who found that the most
frequently researched issue was the effectivenekaawledge acquisition, but that
many papers also reported enjoyment and engageMvenalso found that very little
research has been conducted on the relationshigéetthe effectiveness of SGs and
the characteristics of playability that make theffiective. It seems that researchers
are very interested in knowing whether SGs arecetffe but not in what makes them
effective.

We believe that it would be interesting to invesateg which playability aspects
have an influence on SGs’ effectiveness. Wouteral 6] came to similar conclu-
sions when stating that a better understandingeofinderlying motivational process-
es such as enjoyment and engagement in SGs isedqui
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Fig. 1. Distribution of papers according to characterssti€the quality in use model
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Fig. 2. Distribution of papers according to characteristitthe product quality model

A summary of the quantitative results of the resleajuestions from RQ2 to RQ5 is
presented in Table 2.

Table 2. Summary of the quantitative results from RQ2 to RQ5

Resear ch question Possible answers Papers | Percentage
RQ2. guestionnaire 43 38.39
Research result knowledge 37 33.04

scale 3 2.68
guide 2 1.79
tool 2 1.79
heuristic 6 5.36
framework 13 11.60
method 6 5.36
RQ3. Empirical evidence: 41 36.61
Research method Validation 3926 3‘;522 1
expe.rlment . 13 11.61
quasi-experiment 2 1.79
evaluation 71 63.39
Non Empirical evidence:
philosophical 12 10.71
proposal o9 52.68




RQ4. requirement 2 1.79
Software artifact design 8 7.14
code 2 1.79
product 109 97.32
RQ5. education 68 60.71
Application area skills development 8 7.14
awareness 1 0.89
health 8 7.14
training 13 11.62
general application 4 12.50

3 Conclusions and Future Work

In this paper we have presented an SMS relate®tquility; we selected 112 pa-
pers from the 1236 found in 6 digital libraries iltpril 2013. Results also show
that SG quality has undergone a very important grovising from 3 papers in 2007
to 34 papers in 2012. In recent years SG qualis/tharefore become a “hot topic”,
thus making SG quality an area of opportunity fdgufe research.

The results show that researchers are mainly coedewith demonstrating or con-
firming the effectiveness of SGs in addition toitteapability of providing enjoyment
and entertainment, but that very little research haen carried out as regards the
characteristics of playability that make SGs mdifective. Other characteristics of
SGs have barely been addressed, such as efficipadprmance efficiency or securi-
ty. Since effectiveness and playability are evadain the final product there is a
need to provide quality assurance methods thatrfiocate quality issues from the
early stages of the SG development focusing, famete, on quality characteristics
that may have an impact on an SG’s effectivenesd) as pedagogical and playabil-
ity aspects introduced in the design stage. Apprately half of the proposals that
deal with SGs quality have been empirically vakdaby means of experiments car-
ried out by the same researchers who propose the®Gthey have not been repli-
cated. Although 28.57% (32 papers) of the studiedyred have an outcome that can
be applied to any SG, only 2.68% (3 papers) ofalmegcomes have been validated.

Our interpretation of the review results has alldws to identify some possible
research opportunities:

* Propose, apply and validate a quality assurancéadethat incorporates quality
evaluation from the early stages of the SG devetoprycle. It would preferably
be possible to apply this method to any kind of SG.

 Investigate which playability aspects have an igrfice on SGs’ effectiveness.

» Carry out more empirical validation. Both interremdd external replications are
needed in order to corroborate and generalizeith@nfys obtained.

We also plan to carry out a Systematic Literatue@i®wv in order to synthesize the
empirical evidence on SG quality.
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