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Abstract. This paper reports our experience in applying an empirical userexperience testing method to improve a computer game. We sought to understand the differences in practice between usability and playability, and correspondingly to assess the usefulness of different approaches to taxonomies for
playability. Our experience suggests that the evaluation technique for playability can be the same as for usability and that some existing taxonomies for playability do not provide effective support for translating experience of evaluation
into heuristics for design. For formative evaluation, understanding episodes for
playability depends on specific circumstances of each episode; taxonomies may
be more useful for summative evaluation.
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Introduction

Since their inception in 1962 with the introduction of Spacewar! (Graetz, 1981),
computer games have become ubiquitous. They are not confined to a limited,
eccentric audience but instead integrate into our culture, from entertainment to arts
and education. The population of gamers worldwide exceeds a billion (McGonigal,
2011), ranging in age from toddlers to seniors and encompassing all levels of income.
Gameplay options vary in skill level from expert to casual and are available on
dedicated, expensive hardware or common mobile devices. With revenues growing
annually, big blockbuster games receive the same fanfare and media attention as their
silver-screen competition. More than ever, developers of computer games need
knowledge of and techniques for making games more playable and enjoyable.
To improve their position in the marketplace of computer games, developers seek
to design games that attract and retain players. The fields of design communication
and of human-computer interaction have provided help in the form of heuristics for
designing games and processes for evaluation of usability and playability of games.
These contributions from the research community have, however, typically been
analytical and prescriptive rather than empirical and reflective.
Accordingly, this paper reports our experience in applying an empirical userexperience testing method to improve a computer game. We three two goals: (1) to

improve a particular computer game so that it provided the compelling user
experience needed for use in a study of human-computer interaction, (2) to understand
the differences in practice between usability and playability, and (3) correspondingly
to assess the usefulness of different approaches to taxonomies for playability. Our
experience suggests that the evaluation technique for playability can be the same as
for usability and that some existing taxonomies for playability do not provide
effective support for translating experience of evaluation into heuristics for design.
In this paper, then, we describe the context of and requirements for the
development of our computer game, review the state of the field with respect to
usability and playability evaluation and heuristics, describe our methodology (both for
the evaluation of the game and the evaluation of the process), report our results, and
discuss the implications of these results for testing and design of playable computer
games.
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Background

Processes for analyzing the user experience in computer games form an active
research area, including workshops at major conferences (e.g., Bernhaupt,
Eckschlager & Tscheligi, 2007). A central issue, as described by Bernhaupt,
Eckschlager & Tscheligi, is that traditional usability evaluation was developed across
various application fields, but most these approaches to evaluation did not take into
consideration recent developments in the area of gaming.
A key theme in the research literature involves distinguishing playability from
usability. In particular, González Sánchez, Zea and Gutiérrez (2009) presented a
persuasive case for distinguishing playability from usability goals. As presented in
Table 1, quoting González Sánchez, Zea and Gutiérrez, the differences between
design for user experience and design for player experience are clear.
Table 1. Differences in objectives between design for player experience and design for user
experience. Reproduced from González Sánchez, Zea and Gutiérrez (2009), p. 66.

1.
2.
3.
4.
5.
6.
7.

UX Usability Goals: Productivity
Task completion
Eliminate errors
External reward
Outcome-based rewards
Intuitive
Reduce workload
Assumes technology need to be
humanized

1.
2.
3.
4.
5.
6.
7.

PX Playability Goals: Entertainment
Entertainment
Fun to beat obstacles
Intrinsic reward
Process is its own reward
New things to learn
Increase workload
Assumes humans need to be
challenged

For example, designers of the user experience seek to reduce the user’s workload.
The idea is to enable the user to achieve her or his goal as quickly as possible. Thus in
a word processor, it makes sense to provide a global search-and-replace function
rather than compelling the user to work through the entire document one item at a
time. In contrast, the point of a game is to increase workload. The idea is to provide

the user with challenges to overcome. Thus in a game, it would not make sense to
enable the user to win by providing a “win now” button at the game’s start.
As compelling as the difference between usability and playability might be,
though, our review disclosed few reports of empirical evaluation of user-experience
testing of games that relied on this distinction. The research that was empirical, via
heuristic evaluation and user testing, treated playability as the term for usability of
games. And the research on the methodology of user-based testing was primarily
theoretical and integrative rather than empirical.
An example of empirical research with heuristic evaluation and user testing is Desurvire, Caplan and Toth (2004). This study conducted a heuristic evaluation, using
the authors’ Heuristic Evaluation for Playability (HEP), and a set of four “playablity”
sessions, both evaluating a new game at the beginning of the development design
cycle. The playability sessions were, in practical terms, usability testing sessions. The
study’s analysis focused on the overlap between the issues found in the heuristic evaluation and the usability testing. The study’s main finding concerned the advantages of
actual usability testing over heuristic evaluation. Because the study considered playability testing the equivalent of usability testing for games, it did not address, at least
directly, differences between usability and playability along the more fundamental
lines suggested by González Sánchez, Zea and Gutiérrez. Similarly, Pinelle, Wong
and Stach (2008) sought to develop heuristics that could be used to specialize the
usability inspection process for video games. They synthesized empirical reports into
heuristics but did not distinguish playability from usability. From 108 user reviews on
www.gamespot.com, the authors developed a set of twelve problem categories and
ten game heuristics for game usability. This tendency to refer to usablity of games as
playability was noted and criticized by Fabricatore, Nussbaum and Rosas (2002).
An example of research on the methodology of user-based testing for games is
Fierley and Engl (2010). The authors described a selection of practical approaches
relevant to the application of user experience methods for computer games. But while
their selections and descriptions were based on their experiences, they did not report
specific findings for particular games for any of the methods. Similarly, González
Sánchez, Zea and Gutiérrez (2009) distinguished playability from usability goals,
described a detailed set of metrics for playability attributes, and reviewed playability
evaluation methods, but again did not report specific findings of playability (or usability, for that matter) for particular games.
What the field appears to be missing is research reporting empirical experience
with user-based testing for usability vs. playability. Accordingly, our study had these
goals:
1. To assess the empirical usefulness of playability/usability categories for
computer games
2. To assess the extent to which playability and usability are distinct qualities
The balance of this paper describes a particular computer game that served as the
game to be evaluated, presents our analysis of two stages of evaluation, and concludes
with observations about the meaning of playability and usability for the evaluation of
computer games.
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The Computer Game

Our study took place in the context of the development of a computer game, needed
for a research project, that required both high playability and high usability. UTEP’s
Immersion Lab hosts studies of interaction between humans and embodied
conversational agents (ECAs). Current research focuses on longer-term interaction
with multiple human-ECA conversations. Figure 1 shows a student in the research
group interacting with an ECA.

Fig. 1. UTEP Interactive Systems Group student interacting with embodied conversational
agent (ECA) in the Immersion Laboratory.

Our project developed a new computer game that formed a key part of a study of
rapport between humans and ECAs. In a nutshell, we intended to investigate differences in non-verbal behavior (e.g., hand gestures and head nods) in human interaction
with two different behaviors in an ECA: familiar and unfamiliar. Non-verbal interactions have been used in the design of ECAs, especially to model personality and to
achieve more complex and human-like behaviors (Ball & Breese, 2000.) ECAs have
been implemented with grounding rules models (Matheson, Poesio & Traum, 2000)
and grounding models (Nakano, Reinstein, Stocky & Cassell, 2003), expanding the
possibilities of human-ECA communication and improving speech recognition. Backchannels—sounds or gestures made by the listener to give continuity to a conversation in a multimodal setting—have also been applied to improve human-like ECA
behavior (Bevacqua et al., 2010).
The hypotheses of the rapport study were that (a) the familiar ECA can be
differentiated from the unfamiliar ECA, and (b) subjects will exhibit different nonverbal and paralinguistic behavior depending on the version of the ECA with whom
they are interacting with. The study’s subjects would interact in UTEP’s Immersion
Laboratory with a front-projected, life-size ECA, who would play the part of guide in
an adventure game. For each subject, the study involved two sessions of 20 to 30

minutes where the subjects play a verbal adventure game with the ECA. In the first
session, for all subjects the ECA displays non-verbal behaviors expressing
unfamiliarity. In the second session, for half the subjects the ECA again displays nonverbal behaviors expressing unfamiliarity, and for the other half of the subjects the
ECA displays non-verbal behaviors expressing familiarity. Participants’ behaviors are
recorded on video, and the participants are asked to complete a survey to express their
perceptions of and attitudes towards the ECA after each session.
To support these interactions, the group needed an application that would sustain
users’ interest for extended periods of time. We chose to build an adventure game, so
that the experience would have intrinsic interest and could be sustained across
multiple sessions. That is, for the study’s methodology to be effective, the game had
to support at least 40 to 60 minutes of play, divided across two sessions. To minimize
issues with speech recognition and animation, the game’s ECA served as the narrator
for a spoken-language game along the lines of text-based games such as Zork
(Anderson & Galley, 1985) or Colossal Cave (Crowther, Woods & Black, 1976). The
game, entitled “Escape from the Castle of the Vampire King,” had players explore a
castle, pick up, drop, and use items, solve puzzles, and fight vampires. Figure 2 shows
part of a graph representing the game’s states and transitions. To win the game, the
player slays the vampire king and leaves the castle. Figure 3 shows the game’s
narrator-ECA, as it was seen by players.

Fig. 2. Partial map representation of the “Escape from the Castle of the Vampire King” game.
Green boxes are items to pick up; blue boxes are items that can be used to kill vampires, yellow
boxes are hidden items, red boxes are where an item can be used; the violet round-rectangle is
the starting room, orange ovals are other rooms, and black ovals are rooms with a vampire. 	


The main difference between our game and a text-based adventure game is that in
our game the player interacts with the game entirely through speech. When the player
enters a room, the ECA speaks, describing the room, the room’s exits, and available
objects. The player then communicates commands (e.g., “pick up brass key”) via
speech. The ECA moves a little (e.g., weight shifts and head nods), and the ECA’s

mouth moves when it talks. During the game, no other visual or textual representation
is provided to the player. The game’s initial instructions asked the players to draw a
map as they go, which helps them navigate their way through the castle, retaining
details that might otherwise be forgotten while exploring the rooms.

Fig. 3. The game’s ECA narrator, which was projected onto a wall of the Immersion Laboratory. The background image was designed to resemble an extension of the laboratory.

In developing the game, we began with a previously written prototype for a textbased adventure. Simply transitioning the text-based game into spoken-language interaction produced a game that was patently unplayable. Our challenge, then, was to
transform the text-based game into a spoken-language game that would be usable,
playable, and compelling enough to bring back the subjects for a second session. In
the next section, we review the research literature on testing methods and heuristics
for playability, and in the following section we describe how we applied those methods to improve the castle game.
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Analysis

Early versions of the game were virtually unplayable. Obvious issues included
overlong utterances from the ECA, problems with speech recognition, and a lack of
orientation. Once we fixed these most glaring problems, we conducted a round of user
testing with four users from the target population, university students. We used
typical usability-testing methods (as exemplified by Dumas & Redish, 1999), except
that we did not use a think-aloud or constructive-interaction approach because this
would have wrought havoc with the game’s speech-recognition. During each session
of about 20 minutes, observers noted issues encountered by the player and

opportunities to enhance game play; the observers noted a total of 48 user frustration
episodes that resulted in an apparent need to fix some aspect of the game. At the
conclusion of each testing session, the subject was asked to provide open feedback on
possible game improvements.
We analyzed the 48 user-experience episodes in two ways. First, as González
Sánchez, Zea, & Gutiérrez (2009) had made a compelling case for distinguishing
playability from usability, we separated the playability episodes and usability
episodes, classifying the episodes across the seven dimensions that distinguish the
productivity focus of usability from the entertainment focus of playability. From the
48 total episodes, we distinguished 25 playability and 23 usability episodes. However,
we found that it was not always clear whether a particular problem was one of
playability or of usability, and analysis of the episodes in their respective categories
proved to be less helpful than we had hoped. Table 2 shows examples of four issues
and their categorization.
Table 2. Examples of playability and usability issues as coded in initial analysis, following
González Sánchez, Zea, & Gutiérrez (2009).
Issue	
  

Playability	
  
Issue	
  

“Quit game” command is inconsistent
Player is killed by vampire without being able to check
inventory

X
X

Directions in some rooms incorrectly reflect map
Game does not automatically do “examine room” command call after player kills a vampire

Usability	
  
Issue	
  

X
X

We classified the first episode in Table 1, “‘Quit game’ command is inconsistent,” as
a usability issue, which seems plausible because quitting the game involves ending
play rather than affecting the quality or nature of play. We classified the second episode in Table 1, “Player is killed by vampire without being able to check inventory,”
as a playability issue, which likewise seems plausible because it involves directly the
player’s ability to continue in the game. And even if these first two episodes perhaps
do not fall as clearly in one category or the other as our initial analysis indicated, the
next two episodes present even more perplexing cases. The third episode in Table 1,
“Directions in some rooms incorrectly reflect map,” seems to involve playability because the incorrect map prevents the player from reaching some game states, but it
also seems to involve usability because it is a classic case of interfering with bridging
the Gulfs of Evaluation and Execution (Norman, 1986). Similarly, the fourth episode
in Table 1, “Game does not automatically do ‘examine room’ command call after
player kills a vampire,” seems to involve playability because requiring the playing to
perform an explicit command to reestablish situation awareness would interfere with
game flow (Jeggers, 2009), but it also seems to involve usability because it identifies
a needless step.
This analysis suggests that problems with games may be simultaneously both problems of playability and problems of usability. If this is true, then user-testing episodes

should be classifiable in terms of both usability categories and playability categories.
To test this hypothesis, we reanalyzed the player-frustration episodes in the user
testing of the “Escape from the Castle of the Vampire King” game by classifying
them simultaneously using González Sánchez, Zea, and Gutiérrez’s six “facets of
playability” and Nielsen and Molich’s (1990) ten categories of usability problems.
González Sánchez, Zea, and Gutiérrez’s described six “facets of playability:
• Intrinsic playability is the inherent nature of the videogame itself and how it is
presented to the player, such as flow.
• Mechanical playability involves the quality of the game as a software system.
• Interactive playability is associated with player interaction provided by the
game’s user interface.
• Artistic playability involves the quality of the artistic and aesthetic rendering
in the game elements.
• Personal playability involves the individual player’s subjective outlook,
perceptions and feelings produced by the videogame.
• Social playability involves players’ feelings, perceptions, and group awareness
when multiple players play a game together.
Our analysis distributed the 48 episodes across the six playability categories, as
shown in Figure 4. In our judgment, one episode fell into two playability categories.

14	
  
12	
  
10	
  
8	
  
6	
  
4	
  
2	
  
0	
  

Fig. 4. Distribution of episodes across usability categories.

Nielsen and Molich’s familiar categories for usability analysis are
• Speaking the user’s language
• User's memory load
• Consistency
• Feedback
• Clearly marked exits
• Accelerators
• Error messages

•
•

Error prevention
Other

Our analysis distributed 43 of the 48 episodes across the usability categories, as
shown in Figure 5. In our judgment, one episode fell into two usability categories.
Because “Escape from the Castle of the Vampire King” was a single-player game, we
unsurprisingly found no episodes classified in the social-playability category. Less
obviously, we found no episodes classified in the personal-playability category.

25	
  
20	
  
15	
  
10	
  
5	
  
0	
  

Fig. 5. Distribution of episodes in terms of playability.

In our analysis, presented in Table 6, all but five of the episodes were classified as
both a usability issue and as playability issue. There were five episodes (expressed
here as fixes) that we classified as only playability problems:
• Add pass count when player passes through room with useable item to help
them with item
• Add splash screen at beginning of game
• Clean up text descriptions for all items/rooms
• Fix game to interrupt pending commands when 'quit' command is recorded
• Removed “drop” command from game
We found a few emergent patterns in the relationship between the facets of
playability and the categories of usability problems. In particular, at least for our data,
the feedback and error-prevention usability episodes seem most strongly associated
with the interactive-playability category, and the dialog usability episodes seem most
strongly associated with the interactive-playability category. There were no
playability categories associated with usability episodes involving accelerators for the
simple reason that the game, being speech-based, did not offer accelerators. The two
episodes involving artistic playability did not seem to be classifiable in terms of
usability categories; this may simply reflect a strong divide, at least for this game,
between aesthetics and functionality. For other games, particularly those that are
graphics-intensive, this dichotomy would likely vanish.

Table 3. Cross-analysis of usability issues, following Nielsen & Molich (1999) and playability
issues, following González Sánchez, Zea, and Gutiérrez (2009).

Interactive	
  

Artistic	
  

Personal	
  

Social	
  

Total	
  

Dialog	
  

2	
  

5	
  

1	
  

	
  	
  

	
  	
  

	
  	
  

8	
  

Speaking	
  user’s	
  language	
  

1	
  

	
  	
  

1	
  

	
  	
  

	
  	
  

	
  	
  

2	
  

User's	
  memory	
  load	
  

1	
  

2	
  

	
  	
  

	
  	
  

	
  	
  

	
  	
  

3	
  

Consistency	
  

3	
  

1	
  

2	
  

	
  	
  

	
  	
  

	
  	
  

6	
  

Feedback	
  

1	
  

	
  	
  

3	
  

	
  	
  

	
  	
  

	
  	
  

4	
  

Clearly	
  marked	
  exits	
  

	
  	
  

1	
  

2	
  

	
  	
  

	
  	
  

	
  	
  

3	
  

Accelerators	
  

	
  	
  

	
  	
  

	
  	
  

	
  	
  

	
  	
  

	
  	
  

Error	
  messages	
  

2	
  

	
  	
  

	
  	
  

	
  	
  

	
  	
  

	
  	
  

	
  
2	
  

Error	
  prevention	
  

3	
  

2	
  

7	
  

	
  	
  

	
  	
  

	
  	
  

12	
  

Other	
  

	
  	
  

2	
  

1	
  

	
  	
  

	
  	
  

	
  	
  

3	
  
5	
  

(None)	
  

2	
  

	
  	
  

1	
  

2	
  

	
  	
  

	
  	
  

Total	
  

15	
  

13	
  

18	
  

2	
  

	
  	
  

	
  	
  

	
  

5

	
  

Mechanical	
  

	
  

Usability	
  

	
  

	
  

Playability	
  

	
  
Intrinsic	
  

	
  

	
  

Conclusion

Our experience in evaluating the “Escape from the Castle of the Vampire King”
game suggests that the evaluation technique for playability can be the same as for
usability. That is, there is really a single technique of empirical testing of the user’s
experience in computer games, regardless of whether this is called usability testing or
playability testing. Our analyses of the players’ frustration episodes suggests that
some existing taxonomies for playability do not provide effective support for
translating experience of evaluation into heuristics for design; simply trying to
classify episodes as either playability or usability does not appear to be meaningful or
useful. Rather, most episodes can be understood in terms of both playability and
usability. For this reason, task/goal differences between games and productive
applications may not be helpful in developing a taxonomy of usability or playability
problems, even though these differences should be useful at the design stage.
Our analysis further suggests that for formative evaluation, understanding episodes
for playability depends on the specific circumstances of each episode; knowing the
category of the type of playability problem did not, in our case, prove helpful in
finding a solution to the problem. To the extent that heuristics are used at design time,
the application of the taxonomy should be informed by the designers’ experience.

However taxonomies, both for playability and for usability, may be useful for
summative evaluation.
Our conclusions are subject to several limitations of our study. We analyzed one
game, with four players testing it. The game was atypical of most computer games, in
that it was speech-based rather than graphics-based. We used a paired-coder approach
to episode classification rather than a single-coder approach with reliability analysis.
And our results did not include episodes associated with social playability because the
game we tested was a single-player game.
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