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Heuristics present a cheap and e�ective way of evaluating usability. However, in video games, evaluating

unique player experiences that are dependent on individual preferences and abilities presents a challenge that

goes beyond usability. Video games are more than just functional software, so games heuristics have been

adapted to help examine functionality and experience. This paper reports on how papers published in the

ACM Digital Library between 2012 and 2022 develop and apply heuristics in video games research. We found

that heuristics are often used outside their intended purpose of being used in an expert evaluation. Instead,

they are used as survey instruments, interview guides, codes for thematic analysis, and as design guidelines.

This research contributes to HCI and video games research by distinguishing the terms design guidelines and

design principles from heuristics. We make recommendations for researchers around developing heuristics

and conducting video game heuristic evaluations. We propose a method for operationalising heuristics and

make recommendations for the implementation of heuristics to improve the quality of video game heuristic

reviews.
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1 INTRODUCTION

Over 30 years ago, Molich and Nielsen [29] developed a set of nine usability heuristics to sca�old
the process of evaluating user interfaces. Heuristic evaluations were traditionally used to examine
the usability of software and were structured using a de�cit model, in which only heuristic viola-
tions were recorded [32, 34]. However, video games embody a complex combination of usability,
ergonomics, cognitive load, a�ect, and motivation [61, 63, 66]. As such, developing and using
heuristics that examine video games presents a unique challenge that goes beyond usability alone.
Heuristics for video games need to evaluate usability but also assess how e�ective the game is in
providing a desirable experience.

Despite the long history of heuristics in human-computer interaction, there is a lack of dedicated
research on heuristics in video games. In the �eld of video games, heuristics have been developed to
assess a range of aspects including enjoyment [63], usability [42], gameful design [66, 67], playability
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[4, 8, 9, 27, 45], learning and pedagogy [14, 17], augmented reality [1, 16], game approachability [11],
social aspects [37], and �ow-like experiences [22]. However, the way these heuristic sets are applied
in academic games literature tends to deviate from the original heuristic evaluation methodology
set out by Nielsen and Molich [29, 34], where results from heuristic evaluations conducted by
between three to �ve experts are aggregated and the severity, criticality, and frequency of issues is
documented [46, 47].
Although there is a substantial body of literature on heuristics and video games, there is a lack

of meta-research on the practice and best practice of designing and applying heuristics to games.
Further, as there is limited published work that describes how, or even whether, heuristics are used
in the games industry. This research focuses on academic publications. In this paper, we investigate
the following research questions: RQ1: How are heuristics designed and used in video games

research? RQ2: How does this compare to best practice methods? RQ3: What lessons can

we learn? To address these research questions, we conducted a scoping review to investigate the
design and application of heuristics in video games research over the last decade (2012-2022). We
found that games researchers often use heuristics outside their traditionally intended purpose as
part of an expert evaluation. Rather, games researchers tend to adapt heuristics and the way in
which they are used to better meet their needs. Heuristics were often used to con�rm the presence
of an experience or functional aspect of a game, as opposed to �nding violations. While heuristics
are intended to be used as part of an expert evaluation, in video games research, they have been
used as survey questions [1, 2, 19, 26, 41, 48, 51], focus group questions [5, 65], thematic analysis
codes [18, 61], and as design guidelines [64]. Given this diverse use of heuristics to evaluate and
design games, we also identify 19 video game heuristic sets published since 2004 and compare the
way heuristics in these sets are constructed against a reference point best practice methodology
(RQ2). We found that video game heuristics were rarely developed or applied in line with the
reference point we selected as a best practice approach. The lack of consistency in employing
a formal heuristic evaluation process in video game research could suggest that heuristics, or a
formal evaluation approach, does not meet the needs of video game researchers.
Our review contributes to the �eld of HCI, video games, and heuristics research by identifying

the gap between what we consider to be best practice methods for heuristic evaluations and the way
in which heuristics are being used in the wild in games research. We believe that this comparison
will lead to a better understanding of the practical uses and development strategies of heuristics in
video game research. We challenge the view that heuristic evaluations should be limited to only
identifying heuristic violations and suggest that video game heuristics can be be employed in a
way that facilitates con�rming the presence of experiences and functionality, as well as seeking to
identify design problems and inform the design process. As a result of our �ndings from RQ1 and
RQ2, we make �ve recommendations based on the lessons learned (RQ3) for reference when using
heuristics for video game evaluations. These recommendations aim to disambiguate the way in
which heuristics are reported in the literature. Further, we propose a method for operationalising
heuristics to be multi-functional tools that can be used in the design, problem identi�cation, and
experience evaluation of video games.

2 DEFINING HEURISTICS IN GAMES RESEARCH

The terms “heuristics” and “heuristic evaluation” are described and used in a variety of ways in
HCI literature. As there was some ambiguity around the way both terms were reported in the video
game literature, we discuss each term in this section to provide clarity on our interpretations of
their traditionally intended meanings and to provide a foundation for comparing the way in which
heuristics are currently used in academic video games research.

Proc. ACM Hum.-Comput. Interact., Vol. 7, No. CHI PLAY, Article 389. Publication date: November 2023.



A Scoping Review of Heuristics in Videos Games Research 389:3

2.1 Heuristics

Nielsen and Molich [34] refer to their original nine usability heuristics as being "principles which
are generally recognized in the user interface community" (p.250). The term heuristic and what
constitutes a heuristic was not very clearly set out in the HCI literature however. Heuristics are
articulated in heuristic sets as semantic statements that re�ect recognised principles. They should
be constructed to strike a balance between speci�city and generality and used to provide a basis for
reviewers to evaluate usability [46, 48, 49]. Traditionally, heuristics have been designed to be used
as part of an expert evaluation [13, 34, 42, 46, 49]. We consider that the traditional interpretation of
heuristics to be prede�ned semantic statements used in an expert evaluation.

2.2 Heuristic Evaluation

Traditionally, the purpose of a usability heuristic evaluation is to uncover problems with the design of

user interfaces [31, 32, 34]. Nielsen and Molich [34] state that a "heuristic evaluation is an informal
method of usability analysis where a number of evaluators are presented with an interface design
and asked to comment on it" (p.249). While this de�nition doesn’t refer to identifying problems,
the method they present to collect the comments is based on a de�cit model and the collation of
usability problems. In the �eld of video games, Tondello et al. [66] and Pinelle et al. [42] describe a
similar problem focused approach.
The HCI literature appears to generally support the view that heuristic evaluations should be

performed by three to �ve experts using a prede�ned set of heuristics [13, 34, 42, 46, 49]. While
Nielsen [32] proposes that the severity of each problem is identi�ed, Quiñones and Rusu [46] suggest
that in addition, issues identi�ed should be considered based on their frequency and criticality
[46, 47]. Although, the severity, frequency, and criticality of problems are not always reported [53],
there is a general consensus that the traditional objective of a usability heuristic evaluation is to
identify faults. Problems identi�ed from each evaluation should then be aggregated to achieve the
highest breadth and depth of potential design issues [34]. We consider that the traditional intention
of heuristic evaluations is to uncover problems with a design.

2.3 Heuristic Development

We found that the processes used for the development and construction of heuristics varied, and that
this led to questions about the integrity of some heuristics sets [36, 42]. Pinelle et al. [42] state that
most "heuristics are primarily based on literature reviews or author introspection, rather than on
detailed information about design problems that commonly occur in games” (p.1454) and Paavilainen
[36] raise further concerns about the lack of validation in the development of some heuristics sets.
To address the integrity of the heuristic development process, Rusu et al. [49] proposed a six-step
method. The six-step development process includes the following stages: exploratory, descriptive,
correlational, explicative, validation, and re�nement. Rusu et al. [49] also provided a seven-item
list for constructing heuristics which proposes that each heuristic should be reported by describing
the following attributes ID, Name, De�nition, Explanation, Examples, Bene�ts and Problems. We
consider this method of development as a best practice heuristic development approach.

2.4 Heuristic Use

We found that there was a lack of clarity in the HCI literature around how heuristics should be
used. Heuristics sets are often referred to as being fault �nding checklists used for identifying
problems with a design. Carter and Potter [6] de�ne heuristics as being a checklist of issues to
consider. Nielsen and Molich [34] and Pinelle et al. [42] suggest that heuristics are like “principles”
that can be used to “�nd usability problems” [42, p.1456]. Tondello et al. [66] argue that heuristics
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could be either principles or guidelines, but they a�rm that the intended function of heuristics
is to “identify usability problems” (p.246). Endsley et al. [13] also refer to heuristics being used to
identify violations, but their focus shifts slightly away from problem identi�cation. They suggest
that heuristics are like “guidelines” that can predict a prototype’s ease of use and could also be used
to con�rm positive aspects of a design. Overall, while heuristics tend to be reported in the HCI
literature as being associated with problem identi�cation, there is some confusion around their
function in a heuristic evaluation as to whether it is purely related to identifying fault or whether
they can also be used to con�rm the presence of functionality and experiences and also guide video
game design.

Murad et al. [30] provide another perspective on how heuristics should be considered and describe
a heuristic as being a “conceptual design guideline that applies to an entire interaction” (p.3). In
addition to not necessarily seeking to fault �nd, this view raises the issue of whether heuristics
should be applied to aspects of a design, the design as a whole, or both. Similarly, Quiñones et al.
[47] suggest using a 5-point Likert scale to assess each evaluator’s overall perception of the degree
to which the interface complies or does not comply with the heuristic. This perspective is directed at
both con�rming compliance and identifying faults but it also contrasts with the traditional view that
heuristics should be limited to identify problems [27, 31, 42]. These views refer to heuristics being
used as tools to consider a whole-of-game perspectives as opposed to being limited to identifying
single usability faults.
Video game heuristics that have been developed to highlight problems [27, 42] still rely on

the reviewer’s re�ection of a subjective play experience which may also include very positive
experiences and this may impact on a reviewers ability to identify faults. We suggest that the
evaluation of video games is di�erent to other types of usability testing where functionality
assessment is driven by a means-to-an-end motivation. For functionality driven software like word
processing software, problem focused heuristics that assess whether functionality is present or
absent seems suitable because of the reduced need to consider experiences. In video games, the
impact of functional changes can have more than purely functional impacts and this can upset the
challenge/skill balance. We argue that even when video game heuristics are designed to identify
problems, the nature of video games as interactive and goal-directed software introduces a layer of
human perception that should be considered in addition to problems.

Outside HCI usability research, in the �eld of mathematics, heuristics are reported to be applied
and used more broadly. Polya [44] described heuristics as having a more general application and
wrote that a “heuristic, as an adjective, means ‘serving to discover’ ” (p.113). In this de�nition,
heuristics are discussed in terms of inductive reasoning, with no emphasis on whether the purpose
of the heuristic is to �nd fault or con�rmation or whether it applies to the whole interaction or part.
Rather, the purpose of a heuristic when used in this sense is to provide “provisional and plausible”
(p.284) reasoning. This is an important di�erence in interpretation because, traditionally, in the
�eld of usability, heuristics have been designed to only identify problems. We suggest that video
game heuristics should take on this approach of being designed in a way that "seeks to discover" to
allow for diverse use.

2.5 Redefining Heuristics

We propose that video game heuristics might require a more balanced approach in the way they
are constructed so that their construction matches their use. We suggest that they may need to be
constructed to highlight both compliance and failings in a design, while considering these aspects
from both functional and a�ective points of view and potentially also from both a speci�c and
whole-of-game lens. Our view is that video game heuristics should be rede�ned as being

multi-purpose evaluative statements that can be used to identify problems, provide design
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guidance, and examine the game playing experience. They should also be able to be used
at various stages during the design and development process to provide valuable feedback to the
researcher/s or development team.

3 SCOPING REVIEW

To address our �rst research question (RQ1), investigating how heuristics are designed and used in
video games research, we conducted a scoping review of papers related to heuristics in video games
published in the ACM Digital Library (DL) between January 2012 and April 2022. To conduct this
scoping review we followed the PRISM methodology [38]. There were three main phases involved
in this review: identi�cation of records, screening, and reviewing. The third author conducted
the �rst two phases and the �rst author conducted the third phase. Figure 1 provides a graphical
representation of the described paper selection process.
The �rst phase involved identifying records in the ACM DL that met our search criteria. To

capture as many papers as possible that relate to using heuristics in video games, the search string
included terms that we considered could be commonly used along with heuristics, such as design
principles, design guidelines, and design metrics. Further, to capture as many papers as possible
that use heuristics in video games, similar terms including game, gami�cation, and gameful design
were added to the search string. We used the following search string: [[All: "heuristics"] OR

[All: "design principles"] OR [All: "design guidelines"] OR [All: "design metrics"] ] AND [

[All: "game"] OR [All: "video game"] OR [All: "gami�cation"] OR [All: "gameful design"] ].

The search was split into two date ranges to make returned papers more manageable to review.
Each range of 5 years was sorted by relevance to obtain the most relevant papers from each 5-year
block. The �rst date range found papers published in a �ve year period between January 2012 and
December 2016 (n = 2359) and the second search returned papers published between January 2017
and April 2022 (n = 2991). The searches were sorted by relevance and the �rst 500 from each search
were downloaded and saved to a Mendeley library. In total, 1000 papers were reviewed.

The second phase of the scoping review involved screening the downloaded papers. To screen
each paper, the third author reviewed each paper’s title, keywords and abstract for relevance to
video games and heuristic use. If the keywords were present, the third author then scanned the
body of the paper for relevance by conducting a keyword search within the paper. Papers that
mentioned the keywords in the introduction, discussion, conclusion, or contribution section were
included if they reported on the development, improvement, or use of heuristics, design guidelines,
principles, or metrics. There were 414 papers included on this basis.
The third phase involved reviewing the remaining 414 papers more closely. The �rst author

read each of these papers in full and wrote notes in Mendeley on how each paper referenced the
keywords. Further, each paper was tagged based on the way heuristics, design principles, or design
guidelines were referenced, type of study, method used, platform, and participant group. Papers
were included if they related to the application or development of heuristics for video games. The
�rst author developed a spreadsheet to track and map details of the selected papers. Each paper
was reviewed again before being included in the spreadsheet and details recorded about the study,
method used, participants, platform, whether/which existing heuristics were used and how/if the
heuristics were used. There were 29 papers that met the inclusion criteria for this scoping review
on heuristics in video games. Papers that were excluded at this stage of the review either did not
use the term heuristic and only referred to the other terms (design guidelines/design principles),
used the term heuristic with reference only to machine learning or arti�cial intelligence, were not
related to video games, or were not written in English. A list of selected papers is presented in
Table 1. Papers that only referred to design guidelines or design principles were also recorded in
another tab of the spreadsheet. There were no papers that referred to the term design metric. The
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Fig. 1. Scoping review process for paper identification and inclusion [38]

same method was used to review and store details about each design guideline/design principle
paper’s type of study, method used, participants, platform, whether existing guidelines/principles
were used and how/if the guidelines/principles were used. There were 143 papers that applied or
developed design guidelines/principles. We included these terms in our original search to capture
the widest possible range of papers that may have used heuristics. Papers in this set did not overlap
with the heuristics papers. We have included a brief discussion about the 143 papers that were
returned in our search that related to video games and either design guidelines or design principles
in section 3.2.

For each of the 29 included heuristics papers that we reviewed, we identi�ed which heuristic sets
they referenced and found those papers. We then used a snowball method to identify any additional
heuristics papers that reported on the development of new heuristic sets related to video games. We
refer to these papers as being a Reference Heuristics Set. The date range of these papers was wider
than the original 10 years that we had searched for in the ACM DL and spanned between 2004 and
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2021. We evaluate how these papers structure their heuristics to identify a basis for comparing the
ACM DL search results to and discuss this in section 5.2.

3.1 ACM DL Heuristic Paper Classification

For the scoping study, papers were classi�ed based on the platform and domain that they were
developed for and whether they developed a new heuristics or whether they used an existing
heuristic. Table 1 sets out the platform, domain and the application of heuristics for each paper.
There were six categories of video game platforms identi�ed in the papers that met the selection
criteria. These included Mobile or tablet games, Personal Computer (PC) games, Virtual Reality (VR)
games, Wearable technologies, Console games, Unknown, and All. In one paper, it was not clear
what the platform was used and a category of Unknown is reported. Where the paper was clearly
applicable more generally, the category All was used. Papers were also categorised based on the
main domain type that applied to the game. There were four domains. These included Education
games, Commercial entertainment games, games designed for research purposes referred to by the
category Research, and All. The All category was used where there paper applied to games more
generally.

We also classi�ed these papers based on how they applied heuristics. There were 10 papers that
developed new heuristics [1, 6, 16, 19, 22, 23, 28, 37, 40, 67], but one of these papers reported on a set
of categories and suggested that these categories would form the basis of new heuristics [40]. Table
2 sets out a more detailed analysis of the method used to develop each heuristic. There were three
high level methods for developing new heuristics identi�ed. These were qualitative, quantitative,
or literature-only. The method used to inform the qualitative or quantitative approaches is also
reported along with the participant group engaged in the development process (if any) and whether
the heuristic was developed to con�rm features in the game or �nd violations.
There were 19 papers that applied existing heuristics in a study [2, 5, 15, 18, 26, 41, 45, 48, 50–

52, 56, 57, 60–62, 64, 66, 68]. One paper fell into both categories, as a new set of heuristics was
developed and then used in a study [28]. Papers that applied heuristics in their method were
classi�ed based on the way the heuristics were used. Table 3 sets out how each paper reported on
using existing heuristics. There were three categories identi�ed to describe the approach used to
apply heuristics. These were qualitative, quantitative and both. The method used for each approach
is also reported. There were seven di�erent methods for using heuristics identi�ed. These included
focus group, expert review, interview, design guidelines, design analysis, survey and thematic
analysis. Participant group/s for each method are also reported along with how the study was
framed for the participants. Framing of the study is reported in terms of whether the method sought
to con�rm features in the game or identify heuristic violations and whether the participants were
asked to apply heuristics by re�ecting on the whole game or to apply heuristics while re�ecting on
individual strengths or weaknesses.

3.2 Design Advice Paper Classification

We included the terms design principles and design guidelines in our search terms to capture
as many papers that referred to heuristics as possible. Therefore, a large portion (N=143) of
the papers read in full (N=414) did not report on heuristics, but instead reported on using or
developing design guidelines, design principles and other terms including design frameworks,
design recommendations, design considerations and design implications. We refer to these papers
using the term design advice to separate them from heuristics papers, but also for ease of reference
to collectively identify the group of design related terms that were not heuristics.
Out of the 143 papers that used one or more of the design advice terms, there were 105 papers

that developed new design advice, only 11 used existing design advice, 18 both developed and used
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Table 1. Papers selected and related platform and domains

Author Year Platform Domain Application

Sim [52] 2012 PC All Used existing
Tadayon et al. [64] 2012 VR Entertainment Used existing
Barcelos et al. [2] 2013 PC Education Used existing
Khanana and Law [26] 2013 PC Education Used existing
Paavilainen [37] 2013 All All Developed
Lucero et al. [28] 2013 Mobile Commercial Developed
Ponnada and Kannan [45] 2013 Mobile Commercial Used existing
Rodio and Bastien [48] 2013 PC Entertainment Used existing
Wodike et al. [68] 2014 Mobile Entertainment Used existing
Gale et al. [16] 2015 Wearable Education Developed
Carter and Potter [6] 2016 VR Entertainment Developed
Guo and Goh [18] 2016 PC Education Developed
Guo and Goh [19] 2016 PC Education Used existing
Serge et al. [50] 2016 PC Entertainment Used existing
Tondello et al. [67] 2016 All All Developed
Bunt et al. [5] 2017 Mobile Education Used existing
Sweetser et al. [60] 2017 PC Entertainment Used existing
Aultman et al. [1] 2018 Mobile Research Developed
Shu-Hui et al. [51] 2018 Console Entertainment Used existing
Gabriel Elías Chanchí et al. [15] 2019 PC Education Used existing
Jalife and Holmgrd [23] 2019 All All Developed
Pearson and Shaban [41] 2019 Unknown Education Used existing
Sweetser et al. [62] 2019 PC/VR Entertainment Used existing
Sweetser and Johnson [56] 2019 PC Entertainment Used existing
Tondello et al. [66] 2019 All All Used existing
Sweetser et al. [57] 2020 PC Entertainment Used existing
Sweetser and Rogalewicz [61] 2020 PC/VR Entertainment Used existing
Jalife et al. [22] 2021 All All Developed
Partlan et al. [40] 2021 All All Developed

the design advice, and 1 that updated design advice. There were 8 papers that made reference to
developing or using design advice but it was not clear what the design advice was or how it played
a role in the research. Additionally, of the 143 design advice papers, there were 36 papers that
interchangeably used a combination of terms to refer to their advice.

4 SCOPING REVIEW FINDINGS

We present the �ndings from our scoping review in three parts. First, we report the 10 papers that
developed new heuristics, second, we report on the 19 papers that applied a set of heuristics and
third, we discuss the papers that referred to some form of design advice.

4.1 ACM DL Heuristic Development Papers

For the papers identi�ed in the ACM DL scoping review development subset, there was no clearly
dominant method of developing new heuristics. Heuristics were reported to be developed (at
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Table 2. Heuristic development papers

Paper Approach Method Participants Considers

[1] Qualitative Interview/survey 8 Adults Violate
[6] Qualitative Think aloud/survey 15 Adults Violate
[16] Qualitative Expert review Authors Violate
[40] Qualitative Interviews 2 Experts Con�rm
[19] Quantitative Survey 39 University students Violate/Con�rm
[23] Literature informed - - Literature
[22] Literature informed - - Literature
[37] Literature informed - - Literature
[28] Literature informed - - Literature
[67] Literature informed - - Literature

least initially) based on the literature and researcher experience [16, 22, 37, 67] or by using the
literature with some kind of experimental design [1, 28]. Both qualitative and quantitiatve methods
were reported to be used when developing new heuristics. Of the 10 papers that developed new
heuristics, four used a qualitative method to identify the new heuristics [1, 6, 16, 40], one paper used
a quantitative method [19], and �ve papers relied on the literature [22, 23, 28, 37, 67]. Table 2 shows
how each paper that developed new heuristics was categorised. There was a range of methods
employed to develop the new heuristics, which included interviews, surveys, expert review, and
think aloud sessions. Only one paper [16] referenced the heuristic development method set out by
Rusu et al. [49]. Of the �ve papers that developed heuristics using participant input, three identi�ed
the new heuristics by asking participants to consider violations [1, 6, 16], one paper identi�ed
the new heuristics through seeking to con�rm experiences [40], and one paper looked at both
perspectives [19].
Most of the heuristic design papers identi�ed in the ACM DL scoping review development set

used a single method for the development of their heuristics. However, it has been recommended
that mixed methods be employed to develop heuristics [47, 49, 53]. Sim et al. [53] argue that the
use of a single method to develop heuristics could lead to important aspects being overlooked or
bias in the heuristics and suggest that a mixed methods approach should be used. To develop a set
of new heuristics for Computer Assisted Assessment systems, Sim et al. [53] used three approaches,
they analysed the literature, conducted a survey and ran heuristic evaluation studies. Quiñones
et al. [47] provide a similar set of steps that extend the work done by Rusu et al. [49] and their
methodology for the development of new heuristics also incorporates a range of methods and
points of data collection. They �rst propose that a scoping review should be conducted, second,
that existing and potentially new experimental data should be collected and reviewed, and third,
that the six steps set out by Rusu et al. [49] be followed. While Sim et al. [53], Quiñones et al. [47]
and Rusu et al. [49] set out varying strategies for the development of heuristics, the common theme
between each of their methods is that to develop reliable and valid heuristics, an iterative and
mixed methods approach should be used. However, it should be noted that the steps set out by
each of these authors relate to developing heuristics based on a de�cit model and focus on the
identi�cation of problems. This approach may need to be adjusted for use in video games because
heuristics are used to both con�rm the presence of functionality and experience and to highlight
problems or faults.
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In examining how heuristics were developed for the papers included in our scoping review
development subset, we noticed that video game heuristics were developed to assess di�erent
aspects of games, and to support the game development process. Heuristics sets tended to be
developed to be used as qualitative tools. Most of the papers (8 of 10) that reported on new
heuristics o�ered guidance on the aspects of games that they were designed to evaluate. There
were three papers that referred to the heuristics as being suitable to evaluate a game [16, 19, 67],
three papers that suggested that their heuristics could be used for game design [22, 23, 40], and two
papers that suggested that the heuristics could be used for both design and evaluation [28, 36]. Only
one of the papers suggested that the heuristic should be used quantitatively [19]. This contrasts with
the papers in the scoping review subset that applied heuristics as many of these papers (12 of 19)
used heuristics in at least some way as quantitative instruments (see section 4.2). We suggest that
when heuristics are developed, the authors should clearly articulate how the heuristics are intended
to be used and applied in practice. The outcome of this part of our review partially answered our
�rst research question (RQ1), and we found that heuristics tended not to be developed using a
prede�ned methodology like Rusu et al. [49] and that most only used a single method to develop
their new heuristics.

4.2 ACM DL Heuristic Application Papers

The 19 papers in our ACM DL scoping review that reported on the application of heuristics
in games research, used a mix of qualitative and quantitative methods, see Table 3. The main
qualitative methods involved using heuristics in focus groups, interviews, and expert reviews.
The main quantitative method was to use heuristics in a Likert scale survey. For the 19 papers
that used heuristics, there were 7 papers that implemented heuristics using a qualitative method
[5, 15, 18, 50, 52, 64, 66], 10 used a quantitative approach [2, 26, 45, 48, 51, 56, 60, 62, 62, 68], and 2
used a combination [41, 57].

Table 3 shows how each paper that used heuristics was categorised in terms of its methodological
approach, participants, whether the study was framed to consider con�rmations and/or violations
of the heuristics and whether the heuristics were applied to the whole game or used to identify
individual features. There were a number of methodologies reported in the subset. In addition to
expert reviews, heuristics were used in surveys, interviews, focus groups, thematic analyses, as
design guidelines, or as a basis to analyse a design. There were diverse groups participating in the
research including children, teenagers, university students, adults, amateur players, developers,
and experts. Further, heuristics were also applied to text from professional reviews. Heuristics were
used in research to both con�rm the presence of the experience or functionality associated with
the heuristic, and to identify violations. There were 10 papers that used heuristics to con�rm that a
games was successful in a�ording speci�c experiences, 4 papers that sought to identify heuristic
violations, and 5 papers that considered both perspectives. Only 1 paper attempted to report on
the severity, frequency, and criticality of heuristic violations [68]. In most papers, participants
were asked to re�ect on the whole game when considering the heuristics, rather than to use
the heuristics to identify individual violations or con�rmations within one aspect of the game.
Heuristics were used more to consider the overall experience of the game, rather than focusing on
usability testing to identify problems. The outcome of this analysis provided a partial answer to
our �rst research question (RQ1) and indicated that heuristics were not used exclusively in expert
evaluations, but rather, in practice, were used in a variety of ways in video games research and
with diverse participants.
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4.3 ACM DL Design Advice Papers

The majority of papers returned in our scoping review related to some form of design advice,
whether it was design guidelines, design principles, design frameworks etc. While we can’t make
many generalisations about this diverse set of papers, a di�erence that was noted between heuristics
and all forms of design advice was that heuristics tend to be reused more often in comparison to
design advice. One reason for this could be that heuristics can be used as both high-level design
support and as discrete yes or no tools to identify gaps in functionality or problems with aspects
of user experiences. Only around 8 percent (11/143) of the design advice papers used an existing
set of design guidelines/principles/recommendations etc and around 13 percent (18/143) of the
papers that used some form of design advice, developed that advice as part of the same research.
Conversely, all of the heuristics papers that used heuristics reused an existing heuristic. Also, even
in the smaller set of papers that developed new heuristics, 90 percent (9/10) of papers either built
on existing heuristic sets or considered other heuristics in their evaluation of previous work. This
shows that heuristics appear to attract a higher rate of reuse when compared directly with the rate
of reuse of design guidelines. However, it should be noted that this comparison is not necessarily
directly like for like. Forms of design advice have a more limited range of options for reuse whereas
heuristics have been used in a variety of ways and with multi-purpose uses and this may contribute
to the ease of reusing heuristics in the design process over other types of design advice. Further,
not all design advice may be used in academic publications. It is possible that there is industry
adoption of this advice that is not captured through the academic publication process.

5 ANALYSIS OF HEURISTICS IN GAMES RESEARCH

After analysing the ACM DL scoping review papers, we identi�ed three additional aspects related
to using and developing heuristics for video games which were important to consider to provide
a broader perspective to our scoping review �ndings and to provide a deeper perspective for
consideration of our research questions. First, we noticed that some of the heuristics papers used
heuristics in non-traditional ways and appeared to be suggesting that heuristics could be used in
line with the way design guidelines or design principles might be used as part of a design process.
We therefore attempt to disambiguate these terms. Second, the non-traditional use of heuristics
often led to variations being made to the semantic construction of heuristics, so we examine a
broader sample of video game heuristics to examine their construction. Third, we found that there
was a lack of consistency behind the way video game heuristics were phrased. Some heuristics
appeared to refer to seeking to identify problems whereas others seemed to refer to con�rming
experiences, some relate to the whole game and some related to discrete aspects. An analysis of the
intent behind heuristic phrasing is also presented.

5.1 Heuristics Versus Design Guidelines/Principles

While there were only 29 papers identi�ed from the search that met the inclusion criteria for our
ACMDL scoping study, there were some papers that used the terms heuristics, design guidelines, and
design principles interchangeably [3, 7, 21, 41, 54] and some papers indicated that their heuristics
could be used as part of the design process [22, 23, 40]. For heuristic papers, the inconsistency in
the way in which these terms were reported could stem from the underlying intent behind how
they are used in practice. To further examine RQ1 and provide additional clarity, we provide an
overview of the terms design principles and design guidelines to clarify our understanding of the
di�erences between the terms and their uses as compared with heuristics.
Design principles are described by Palalas and Wark [39] as being “broad, high-level, gener-

alized, universal recommendations that are based upon empirically-tested theories that can be

Proc. ACM Hum.-Comput. Interact., Vol. 7, No. CHI PLAY, Article 389. Publication date: November 2023.



A Scoping Review of Heuristics in Videos Games Research 389:13

applied across various contexts”. In other words, they are used as high level design rules that have
some leeway around their application. In contrast, design guidelines are described by Palalas
and Wark [39] as being “speci�c, practical, and testable criteria for how to best achieve design
principles within particular contexts”. Design guidelines o�er a practical way to apply the design
principles. While heuristics were originally described by Nielsen [31] as being used exclusively for
expert review as part of a usability analysis, they are described more recently in the context of video
games, as being useful during the game design and development process [42, 59, 66]. Heuristics
were reported as being used as a tool to aid video game design [52, 64] or designed to be used as
design tools [22, 58, 67], tools to both frame the desired high-level game-wide experiences [63]
and localised experiences or problems [42]. In practice, video game heuristics appear to have an
overlapping function with design guidelines, design principles and other forms of design advice.
Pinelle et al. [42] highlights this grey area when suggesting that their Game Heuristics “can

serve as a set of design principles that can be used during the formative stages of game design and
development” (p.1455) and that they can also be used by expert evaluators as part of a heuristic
evaluation. There were two papers in our scoping set that reported using heuristics as design
guidelines [6, 64]. Tadayon et al. [64] clearly articulated the connection between heuristics and
design guidelines when they asserted that "social playability heuristics, such as SoPlay, can be used
to evaluate and guide development of social interactions in games" (p.85). Carter and Potter [6]
provided an interesting perspective on the use of heuristics as a design tool and used Nielsen’s
usability heuristics to develop a game that violated them. They provided a detailed description of
how they used the heuristics to guide the development of a truly terrible and frustrating game.
However, in doing so, they demonstrated the importance and validity of these heuristics, not only
as a tool for evaluation but also as a design tool. Further, they showed a tangible outcome of the
impact that violations could have on user experience. The outcome of these varying de�nitions
demonstrates a lack of clarity between the terms.

The ambiguity around how heuristics should be used was also highlighted by Tondello et al. [66,
p.255] through the statement “heuristic evaluation or usability inspections allow experts to evaluate
a design based on a set of principles or guidelines (i.e., heuristics)”. While this statement provides a
clear explanation for the term heuristic evaluation, it also suggests that heuristics are equivalent
to principles or guidelines, a view shared by Nielsen and Molich [34]. Describing heuristics using
terms that have meanings in their own right in the �eld of HCI has led to some interchangeable
use of the terms and potential confusion about how heuristics are intended to be used. It could
be that the de�nition provided by Tondello et al. [66] was intentional however, and the overlap in
terminology is intended to allow for heuristics to be used in a multi-functional manner.

The interesting dilemma is where or whether heuristics �t within the hierarchy of design advice
related terms. Heuristics are reported as being used as a tool to aid video game design [52, 64]
or designed to be used as design tools [22, 58, 67], tools to both frame the desired high-level
game-wide experiences [63] and localised experiences or problems [42]. Heuristics, in practice,
are used as multi-function design and evaluation tools. This extended use of heuristics has led to
the development of some heuristics that are speci�cally constructed for this multi-function use
[42, 59, 66] but not all sets of heuristics are constructed with a multi-function use in mind. To
examine how heuristics sets have been designed, we compare the way in which they are constructed
with a point of reference that we have selected as a "best practice" heuristic development approach
(RQ2).

5.2 Heuristic Construction in the Reference Heuristic Set

In addition to the papers we found in the original ACM DL scoping review literature search, we
identi�ed 19 di�erent sets of video game heuristics using a snowball method, the Reference set.
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We analysed the construction of heuristics in the Reference set and compared them with the the
heuristic construction method set out by Rusu et al. [49]. We use the method set out by Rusu et al.
[49] as a basis for best practice, but we acknowledge that there may be other best practice heuristic
development methods.

None of the 19 video game heuristic papers reported heuristics using all 7 attributes (ID, Name,
De�nition, Explanation, Examples, Bene�ts and Problems) and no heuristic reported on the bene�ts
or problems attributes. There was only one paper identi�ed that provided examples. Table 4 shows
how each set of heuristics was constructed against the format suggested by Rusu et al. [49]. We
support the inclusion of examples, bene�ts, and problems when reporting on new heuristics because
providing these additional insights could help to facilitate better reviewer perspective taking and
more balanced evaluation outcomes. The outcome of this analysis partially answered our second
research question (RQ2) and provided the additional insight that video game heuristics were not
designed and developed in line with the best practice exemplar we selected. Most sets of heuristics
did present a name, de�nition and explanation of each of their heuristics but it was not clear by
looking at the heuristics what methodology was intended to be used. Given the range of uses for
heuristics that we reported in our scoping study, we recommend that when new heuristics are
de�ned that researchers consider indicating how they are validated to be applied in practice.

5.3 Heuristic Phrasing and Interpretation in the Reference Heuristic Set

In our scoping study, we found that heuristics were used to both identify problems and to con�rm
the presence of experiences. We therefore chose to examine how video game heuristics were
phrased. When we examined heuristics in the Reference set, we found that the phrasing of video
game heuristics appeared to be inconsistent with some heuristics seeking to identify problems and
some seeking to con�rm experiences. We provide some examples of heuristics from Table 4, HEP
[8], PLAY [9], Heuristic Evaluation for Games [42], GameFlow [58, 63], Networked Game Heuristics
(NGH) [43], Playability heuristics for mobile games [27]. In these examples, participants applying
heuristics in reviews appear to need to toggle between considering a game from the perspective of
seeking to con�rm or identify a problem for the whole game to considering whether a feature was
present or not in one part of the game. The following list of heuristics provides examples of discrete
phrasing that is nearly Boolean in nature. These heuristic examples could make fault �nding clear
as they are directed at one aspect of game functionality.

• Heuristic Evaluation for Playability (HEP) [8] - "The player can easily turn the game o� and
on, and be able to save games in di�erent states" (p.1511).

• Games Usability Heuristics (PLAY) [9] - "Player does not need to read the manual or docu-
mentation to play" (p. 562).

• GameFlow [58, 63] - "players should feel a sense of control over the game shell (starting,
stopping, saving, etc.)" (p.5).

Some examples of heuristics from the same heuristic sets that are more open to interpretation
are presented in the following list. These examples o�er more of an opportunity to understand if
whole-of-game experiences have been achieved as opposed to directly identifying violations.

• Heuristic Evaluation for Playability (HEP) [8] - "The game is fun for the player �rst, the
designer second and the computer third. That is, if the non-expert player’s experience isn’t
put �rst, excellent game mechanics and graphics programming triumphs are meaningless."
(p.1511).

• Games Usability Heuristics (PLAY) [9] - "The game gives rewards that immerse the player
more deeply in the game by increasing their capabilities, capacity or for example, expanding
their ability to customize." (p. 561).
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• GameFlow [58, 63] - "Players should feel a sense of control over their characters or units and
their movements and interactions in the game world" (p.5).

While these examples are only a small sample of heuristics, they highlight the diverse range of
potential interpretations for each heuristic, from yes/no to requires an individual interpretation,

opinion and judgement on the degree to which the game (often as a whole) achieves the heuristic.
Further, these examples also raise questions about how video game heuristic reviews deviate from
traditional usability heuristic reviews in that they are not only prompting reviewers to look for
discrete violations but are also seeking to con�rm the existence of overall experiences. Korhonen
and Koivisto [27] argue that heuristic game reviews should be conducted by experts as a result of
the need for the reviewer to have the appropriate knowledge to apply the heuristics and to provide
feedback that re�ects having "really played the game" (p.12). Being able to learn the game in order
to examine it while interpreting the heuristics, implies that heuristic video game reviews should
be conducted by "double experts" [31]. Nielsen [31] describes double experts as reviewers with
domain and usability knowledge.

Some of the research that we reviewed in our scoping study engaged double experts to conduct
expert reviews, but they tended to be used to report which heuristics were present or met by the
game as a whole [15, 28, 45, 60, 62], without identifying individual violations. There was only one
paper that engaged double experts in expert reviews to identify heuristic violations [66]. The lack
of research that engages double experts in heuristic evaluations that follow a traditional method
indicates that this kind of approach might not be meeting the needs of games researchers. This
could be because traditional heuristic evaluation methods only seek to identify heuristic violations
and do not examine player experiences. It could also be that �nding double experts is challenging,
and having mixed intentions for games reviews (both looking for violations and seeking to examine
experiences) could explain why some researchers choose to utilise heuristics in their research in
non-traditional ways and why some research actively encourages engaging a diverse range of
participants in heuristic evaluations [56, 57, 60].

Due to the nature of games needing to a�ord enjoyment, or at least to a�ord a desired experience,
meaningful heuristic video game reviews require a specialist and multi-layered approach. Selecting
the appropriate players to conduct the review is a critical component of the quality of the heuristic
review. Rodio and Bastien [48] found that di�erent groups of players placed higher or lower
degrees of relevance or importance on each heuristic in a set. They suggest that heuristics could
be weighted depending on how each reviewer is categorised. However, in practice, it could be
di�cult to accurately categorise or evaluate reviewers and match weightings accordingly. Further,
this process could end up unintentionally skewing the results. While it is common to see the
categorisation of reviewers reported, it is not clear whether weighting the heuristic results based
on reviewer type would provide additional value to a heuristic review. It might also only apply
to reviews that were using a quantitative data collection method. Rodio and Bastien [48, p.93]
make the point that "it is impossible (and counterproductive) to optimize a game in all its aspects.
Rather, priorities should be identi�ed, according to a certain type of attended game play". It could
be inferred that there is a role for experts who conduct reviews to identify these priority areas and
for researchers to pay particular attention to these priority areas when reviewing the evaluation
data collected from diverse groups of players. We suggest that to obtain the best breadth of data
from a range of reviewers that heuristics should be operationalised for use by diverse groups.

6 OPERATIONALISING HEURISTICS FOR GAMES - LESSONS LEARNED

In considering the way in which heuristics were reported to be constructed, developed and applied
in the �eld of video games research, we suggest that video game heuristics may need to be modi�ed
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to better represent their multi-purpose uses. To address our �nal research question (RQ3), what
lessons can we learn, we synthesise the outcomes from our �ndings and propose �ve strategies for
operationalising video game heuristics. At this stage these strategies are preliminary suggestions
andwe plan to explore these further in future research. Our preliminary operationalisation strategies
include using a development strategy when designing new heuristics, clearly articulating data
collection methods and intended uses for heuristics sets, standardising the layout of newly reported
heuristics, including an importance ranking for each heuristic and including at least some qualitative
data as part of the heuristic evaluation. By using and developing heuristics in this way, we believe
that heuristics can be better operationalised for use as multi-function tools that can be used in the
design, problem identi�cation, and experience evaluation of video games.

Table 5. Recommended standardised layout for reporting new heuristics

Category Attributes [49] Practical use note

ID De�nition Single interaction/whole game/either
Name Theoretical grounding Intended to con�rm or �nd fault

Examples Proposed importance ranking method
Expected bene�ts Ability for reviewer to add qualitative feedback
Problems/Misunderstanding Application method (e.g. Expert review)

Table 6. Proposed additional data collection when using heuristics in an evaluation

Category Additional data collection

ID One interaction/whole game/either
Name Con�rm/Find fault

Importance ranking
Qualitative text �eld

6.1 OS1: Development Strategy

The �rst operationalisation strategy (OS1) that we propose for video games heuristics is to use a

formal and iterative development strategy, including a robust validation process. However, we
note that current heuristic development processes are designed to identify problems. We suggest
that while the process of identifying problems is important for the heuristic development, desirable
features and experiences should also be considered.

6.2 OS2: Intended Method of Application

The second operationalisation strategy (OS2) that we propose for video games heuristics is that
new heuristic sets articulate the method in which the heuristics should be used. Having this
method set out by the researchers who develop the heuristics can assist those who use heuristics in
their work to implement them as they were intended. For example, whether or not the heuristic
has been designed to be used as part of an expert evaluation and/or used as a survey.

6.3 OS3: Standardised Layout

The third operationalisation strategy (OS3) that we propose for video games heuristics is that
a standardised heuristic layout should be adopted when reporting on newly developed
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heuristics. Building on Rusu et al. [49], we recommend that this layout should clearly articulate
the following: category, ID, Name, details of the heuristic’s de�nition, theoretical explanation or
reference to applicable usability principles, examples of heuristic violation and compliance, expected
bene�ts associated with compliance, and any anticipated problems related to misunderstanding the
heuristic [49] (see Table 5). In addition to the attributes identi�ed by Rusu et al. [49], and evidenced
by the practical implementation and uses of heuristics that we have described, we suggest that
it be made clear whether the heuristic was developed to apply to the whole game, to aspects of
the game, or both. We also suggest that reviewers using the heuristic be required to identify this
when they respond to a heuristic. Table 6 sets out the additional data we suggest is collected when
a reviewer responds to each heuristic.

6.4 OS4: Importance Ranking Scale

The fourth operationalisation strategy (OS4) that we propose for video game heuristics is that each
heuristic should be given an importance ranking scale. By referring to the importance of a
heuristic, no assumption is made that there is a problem which may be the case when severity
or criticality is reported. When heuristics are used in research, each reviewer should assign an
importance ranking to the heuristic assessment. In addition, reviewers should be able to indicate
whether they are identifying a violation or con�rming the successful implementation for each
heuristic. The collection of this additional data would enable researchers to determine whether a
fault or con�rmation is being reported.

6.5 OS5: Inclusion of�alitative Feedback

Finally, the �fth operationalisation strategy (OS5) that we propose for video games heuristics is that
responses to heuristics should allow for some qualitative feedback. By allowing evaluators to
provide qualitative feedback, additional insight can be obtained about individual interpretations or
speci�c problems encountered. Obtaining these additional reviewer insights could improve the
prospects of interpreting reviewer scores or feedback. We envisage that the collection of this extra
information would take the form of additional options associated with each heuristic.

7 DISCUSSION

In this research, we conducted a scoping review to examine the way in which heuristics have been
applied in video games research over the last 10 years (2012-2022). We found that the reported use
of heuristics in video games di�ers from traditional usability research, which focuses on identifying
problems [32, 34] and recording their corresponding severity, criticality, and frequency [46, 47].
We did not identify any video game papers that aligned with all aspects of a traditional usability
heuristic evaluation or development process. Rather, video game researchers tended to use heuristics
in non-traditional ways with diverse participants. These �ndings are consistent with research
conducted by Sweetser [55] who found that only 9% of the papers that reported using the GameFlow
heuristics used them in an expert evaluation. The most common use for the GameFlow heuristics
was as a survey (around 59%). This is despite the GameFlow heuristics not being a validated survey
instrument. Heuristics are not usually constructed to be used outside heuristic evaluations and this
could account for some researchers reporting the need to modify the semantics of heuristics before
using them in their research [2, 5, 25, 28, 41, 51].

We also found that the focus of video game heuristics and heuristic evaluations was more heavily
oriented towards examining overall experiences, as opposed to identifying individual faults. This
di�erence in approach may have led to the utilisation of heuristics in non-traditional ways. For
example, Lucero et al. [28] modi�ed a set of heuristics into a deck of tangible cards. The cards
were used as a tool for the researchers to stimulate collaborative discussions and to prompt experts
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to re�ect on playful experiences in a game. The use of heuristics to con�rm the presence of an
experience also contrasts with the de�cit approach set out by Nielsen [33, 34]. The shift away
from heuristics being used to identify individual issues and rather to require players to re�ect on
the whole game was present in the majority of video game papers that reported using heuristics.
Therefore, we suggest that video game heuristics, and their accompanying attributes, should be
phrased to enable reviewers to consider multiple perspectives. We propose that heuristic evaluation
methods for video games should enable reviewers to articulate exact aspects of the game that meet
or violate a heuristic. This includes whether the heuristic con�rmation or violation relates to the
whole game or part of the game and the ranking of the perceived importance of each heuristic
con�rmation or violation.
Additionally, there appeared to be some overlaps in the terminology used to report on video

game heuristics and we note that video game heuristic de�nitions do not clearly separate heuristics
from design guidelines or design principles. This could be because video game heuristics can be
used for the design and evaluation of games and not only to �nd problems. We also explored the
di�erence between heuristics and other forms of design advice. We note that the rate of reuse of
heuristics appears to be higher, even though there are many more sets of design advice. The need
to produce generalisable �ndings is strongly driven through the academic peer review process and
this could be contributing to the volume of published video game papers that produce design advice.
O’Shea and Freeman [35] made the point, when referring to design frameworks, that “the ability to
�nd practical information about individual frameworks is limited without prior knowledge” (p.2).
They also add that access to this information is also often restricted due to the pay per view nature
of many academic publications. Hodent [20] used stronger language when referring to the volume
of academic design advice, lamenting that game developers "are plagued by too many examples of
methodologies and theories" (p.21). The combination of a high volume of highly speci�c design
advice and the pay-wall restrictions on the advice could contribute to the low rate of reuse of these
resources.
We propose that heuristics attain a much higher rate of reuse in academic research because

they are functional and intentional. Design guidelines are often the incidental outcomes of papers
and not the primary purpose of the conducted work. Heuristics o�er both a set of design criteria
that can be utilised during the design process and a functional evaluation tool. We propose that
to address the gap between theory and the practical use of heuristics in research, that heuristics
are reported in an operationalised way. We suggest that the use of heuristics may be of a higher
value to video game researchers than other types of design advice because heuristics tend to
be multi-function tools that can be used for problem identi�cation, design, and evaluation. It is
acknowledged however, that these results are preliminary and we hope to explore a much larger
sample of literature and industry heuristics use in future work.

7.1 Limitations and Future Work

There are several limitations of our work that need consideration. First, we only searched the ACM
DL. In the �eld of human-computer interaction, the ACM DL captures the primary and premiere
outlets for publication. However, it is possible that we missed some relevant publications that were
not present in the ACMDL. Despite sorting the results by relevance, we did only review the �rst 500
from each search. Future work could take a broader approach to searching for papers on heuristics
and could include publications from a variety of databases and review every paper returned in the
searches. Second, our suggestions and recommendations have not been tested in practice and are
only based on an analysis of the literature. Our next steps will be to follow our recommendations
to develop and validate heuristics for video game research. Future research should seek to compare
heuristic evaluation outcomes using a variety of evaluation methods. Third, this paper focused
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on heuristics in video games research, rather than in the game development industry. While it is
di�cult to assess the rate of adoption of academic research in industry, the games industry has
been criticised in academic literature for not adopting research into practice. In the �eld of games
user experience, Hodent [20] suggests that for most game developers, examining user experience
is either ignored or non-existent. Hodent [20] proposed that the reason for this could be due to
the lack of “tools to guide us in advancing UX maturity” [20, p.10]. It could be that industry are
not embracing academic research outcomes like heuristics because they are not presented in an
operational tool-like format. Valuable future work could explore the usage of game design research
outcomes in industry.

8 CONCLUSIONS

The main goal of a heuristic evaluation is to develop a preliminary understanding of an interface
before it is released. Traditionally, heuristic evaluations were conducted to highlight aspects of
user interfaces that breach accepted design rules. We conducted a scoping review of video game
heuristics papers published in the ACM DL between 2012 and 2022. In response to our �rst research
question (RQ1) we made two main �ndings. First, in video games research, heuristics are used to
both identify problems and to con�rm the presence of experiences often by requiring reviewers
to re�ect on the whole game. Second, heuristics are not always used in expert evaluations and
are commonly reported to be modi�ed so that they can be used in non-traditional ways such
as for surveys, interviews and focus groups. Researchers might modify heuristics because they
are traditionally framed to highlight individual problems and not to examine player experiences.
Video game evaluations require consideration of usability, ergonomics, cognitive load, a�ect, and
motivation and video game heuristics need to enable reviewers to report on each of these aspects
from individual and whole-of-game perspectives. In response to our second research question
(RQ2), we found that video game heuristics did not tend to be developed or used in line with
the best practice. Based on the �ndings from our �rst two research questions, we make �ve key
recommendations to better operationalise heuristics to re�ect their multi-function use. We identify
key learnings (RQ3) to improve the way heuristics are designed and used in future research and
game development.
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