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Abstract

Although quantitative methods for assessing digital game playability have been
extensively documented, research on the use of qualitative evaluation methods
remains scarce. In this chapter we explore, based upon practical experiences
obtained during the development of a number of educational micro-games, the
methodology of qualitative playability research. More specific we focus on the
use of qualitative evaluation methods in a classroom context. We formulate
practical guidelines in a number of areas: duration of evaluation, role of the

observers, number of evaluations and observer/participant ratio.

Introduction

In the past years researchers have developed a strong interest in the issue of
digital game playability. In a media literacy context, the term has been used as
a counterpart to the readablity of novels or textbooks (Kicklich, 2003), and as

a means to identify a gap between digital natives and digital illiterates (see



Prensky, 2001a). From a cultural perspective, scholars have developed several
models to analyze the gameplay mechanisms that constitute the text of a digital
game (Aarseth, 2003; Konzack, 2002; Consalvo & Dutton, 2005; Malliet,
2007). Others have argued that, in order to explain why games can be
engaging, moving, persuasive or fun, issues of rule-based gameplay should be
considered in addition to issues of representation (Frasca, 2003).

The playability of digital games has been an important concern for game
developers and game designers as well. Not only has the game industry
become a multi-billion dollar business that generates returns comparable to
those of other mainstream media industries, but also the development of a
contemporary commercial game title involves enormous production costs.
Research regarding the elements that can make the difference between
commercial success and failure has become invaluable in the game
development cycle - to such an extent that, in most contemporary game
productions, 8% to 12% of the total budget is spent investigating the
experiences of targeted players (Schafer, 2007). Methods of performing player
research range from organizing co-design workshops and performing focus
group conversations with prospected players, to the use of formal methods to
evaluate the flow and the player-friendliness of a game. These latter methods
are commonly classified under the denominator of playability research, a field
that has evolved from usability research in Human-Computer Interaction.

In this paper, we will focus on a number of methods for playability evaluation
that have recently been developed, and we will complement existing research
with insights that were gained through our own experience, during the
development of a number of educational micro-games. We will argue that, thus
far, existing playability methods have focused, either on strictly formal aspects
of game content (Desurvivre et al., 2004; Desurvivre & Wiberg, 2009), or on
user-experience related aspects such as presence (de Kort et al., 2007).
Researchers have also highlighted the mechanisms of interaction between
content and player by means of biometric or psychophysiological measures
(Nacke, 2009). While the use of quantitative evaluation methods has been well

documented in the past years, the use of qualitative game evaluation methods



has received significantly less attention. Nevertheless, in user-centered and
design-oriented research, qualitative methods are generally considered a useful,
and often necessary addition to the objective methods derived from
psychological or physiological research (Laurel, 2004). The main goal of this
paper is to fill this gap, and to formulate, based upon practical experience, a
number of guidelines for observing and evaluating player-game interactions.
More specific, we will focus on the evaluation of player experiences in a
classroom context. Qualitative methods have traditionally been considered
useful for the investigation of contextual meanings, experiences in a natural
context and collective practices (Denzin & Lincoln, 2005; Guba & Lincoln,
2005). These aspects take a central role in the study of educational gaming,
given the relevance of issues such as didactic context (Egenfeldt-Nielsen,
2005), group dynamics (Van Eck, 2006) and situated learning (Gee, 2003).

Playability and related issues

Initial research on the method of digital game playability was largely inspired
by the evaluation heuristics that have been developed to assess the learnability,
efficiency and memorability of interfaces in Human-Computer Interaction
research (Schafer, 2007). This has resulted in a number of adaptations of
existing usability and likeability questionnaires, applied to the specific needs of
digital game design. Within these initial methods, several elements of game
content have been identified as constructive to the overall experience of fun.
Federoff (2002) made the distinction between play elements (such as Al,
storylines, or audiovisual elements), game mechanics (such as involvement, or
intuitiveness) and game interface elements (such as feedback and error
prevention). Similarly, Jarvinen et al. (2002) identified 4 types of playability:
structural playability, functional playability, audiovisual playability, and social
playability. More recently researchers have extended this framework, and have
constructed a set of standardized, formal research tools. Desurvivre et al.
(2004) and Desurvivre and Wiberg (2009) constructed the Heuristics to



Evaluate Playability (HEP) tool, consisting of 50 items that correspond to a
wide range of commonly used design patterns. Schaffer (2007) identified over
50 design guidelines that should enable the game developer to improve the
playability of a game during the initial stages of the development cycle.

The studies mentioned above mainly serve to investigate the content and the
programmed code of digital games. Only recently the concern has been raised
that, in order to sufficiently evaluate the immersive potential of a game, a
central role should be given to the assessment of player experiences (Nacke,
2009). Nacke et al. (2009) argue that not only the relationship between game
content and game design should be investigated, but also the relationship
between game design and user experience. The authors point out that, in a
number of related fields (such as interactive art design or multimedia design),
experience design has become a common practice, and experience research has
become a conventional phase in the development cycle. Following this
perspective, researchers have used psychophysiological methods to evaluate
the relationship between game content and play experience. Biometric
measures have been applied in the evaluation of aspects such as affective level
design (Nacke, 2009), the immersive use of game audio (Grimshaw et al.,
2008; Nacke, 2009), or the relationship between game controls and flow
(Nacke 2009). At the same time, researchers with a background in media
research and psychology have developed scales for performing post-hoc tests
of experience-related aspects such as social presence (de Kort et al., 2007),
involvement (Calleja, 2007), or perceived realism (Ribbens & Malliet, 2009).
Although playability was initially developed as a qualitative method, allowing
experts and designers to make temporal and iterative evaluations of games-in-
progress, current research strongly focuses on the use of quantitative metrics. A
few authors have addressed the need for complementary methods that address
the same issues from a qualitative point of view (Poels et al., in press).
Methods such as focus group interviews or collaborative design frameworks
have been forwarded as valuable additions to the objective methods derived
from psychology or psychophysiology, especially when the contextualized and

collaborative experience of the prospected players is considered an important



point of attention. Qualitative inquiries into the relationship between player and
game have thus far mainly been based upon general methodological literature

on focus group interviewing, or on research-by-design.

Setup of this study

In the project described in this paper, extensive use was made of collaborative
design methods and qualitative user experience tests, during different phases in
the development of a number of educational micro-games. Because these
methods were specifically applied to the educational context of testing in a
school environment, and because the practical application of these methods
depended strongly on the properties of the games that were developed, a
number of practical challenges were met that have not been documented in
traditional textbooks on qualitative research or on research-by-design. In the
remainder of this paper we will give an overview of these challenges. Based
upon a critical analysis of the practical solutions that were developed, we will
formulate practical guidelines that can be used by researchers who intend to

make use of similar methods in future research.

Development context

The games were developed by master students in the context of a game design
module at the MAD-Faculty, University College of Limburg. The goal of the
module was to translate educational content into game play mechanisms,
guided by literature on serious game design and on the learning models
associated with digital game play. In collaboration with a local high school,
three courses were selected: Biology, Mathematics and French. Within each
course, the content of one lesson was selected, and was translated by the
students into a digital micro-game. Each team was given creative freedom with
respect to the technologies and game play mechanisms that were used. The

central focus of the module was on interaction design, and on the adaptation of



traditional textbook material into a meaningful player experience, as described
by Salen & Zimmerman (2003).

As is demonstrated in table 1, the approach of the module resulted in the
development of different types of games, as well as in the composition of
different types of development/evaluation teams. With respect to the
communication of educational content, different approaches were taken by the
different teams. In two games (G2 and G5) the decision was made to convey
information by using a quiz mechanism similar to the traditional assessment
methods in the classroom. The developers of one game (G3) made extensive
use of narration and dialogue in order to improve the learners' knowledge of
French vocabulary and syntax. Finally, in two games (G1 and G4) the
educational context served as a background against which an engaging game
play experience was elaborated. In these games knowledge of the course
content served as an aid to make progress, and knowledge acquisition was
implemented as an iterative process of trial and error. As such, with respect to
the balance between play elements and educational elements that is propagated
in the field of digital learning (Prensky, 2001b), each team took a specific
approach and made well-considered decisions.

In addition, different development teams made use of specific interfacing
technologies and play mechanisms. In two games (G1 and G5) a physical
interface was implemented, resulting in a game play experience that relies
heavily upon direct player-game interaction. In one game (G2) the combination
of a complex rule system and a team-based setup resulted in a tactical and
collaborative game play mechanism. In one game (G3), narration and character
design were used as the main vehicle for message construction. Finally, in one
game (G4) character design, narration, puzzle solving and strategic game play

were integrated into a hybrid online game.

Evaluation context

Player experience evaluations were performed during three phases in the

development cycle. First, in the stage of paper prototyping, a co-design session



was organized with students from the cooperating school. These sessions were
carried out according to the principles of participatory design described by
Muller (2007). Second, a mixture between collaborative design and qualitative
playability evaluation was applied to a first electronic prototype of each game.
Third, the final version of each game was evaluated. During these final
evaluations a post-hoc playability questionnaire was used, based upon the
scales developed by Desurvivre et al. (2004) and Desurvivre & Wiberg (2009).
The use of this quantitative method was complemented with the use of
qualitative interpretive methods. The evaluators made ethnographic notes,
observing player responses, player choices, and game progress, according to
the principles of ethnographic observation in a school context outlined by
Kantor et al. (1981). Finally, post-hoc in-depth interviews (in the case of
single-player games) and focus group interviews (in the case of multiplayer
games) were performed. These interviews were conducted in a structured way,
complementing the quantitative playability evaluation.

The target group were students in the 4™ grade of General Secondary
Education. The games were tested in three classes (total N=57) during three
class moments of one hour. As is demonstrated in table 2, this resulted, with the
exception of one game being tested with only three students (G3), in each game
being tested with 10-20 persons. The number of evaluations performed and the
number of students involved in one evaluation session, depended upon two
aspects: the single-player / multi-player characteristic of a game (with multi-
player testing involving more than one participant), and the duration of a
playing session. The duration of play testing varied from 15 minutes (G3) to 50
minutes (G4).

Although all evaluations were performed following the same principles of
ethnographic research and playability evaluation, the choice was made to have
different teams emphasize different aspects of the game content during the
evaluations. Two teams (G1 and G2) made the choice to emphasize one
specific aspect of the game content (i.e. interface, narrations, dialogues,
graphic design) during a playing session. The participants were given specific

assignments, which resulted in a procedure similar to the task-oriented



approach taken in traditional Human-Computer Interaction research (Dumas &
Redish, 1999). With two teams (G3 and G5) the players were encouraged to
adopt a personal playing style, and to make their own choices throughout the
game — a procedure that is in accordance with the characteristics of digital
game play as an experience involving exploration and emergence (Juul, 2005).
Finally, in the context of one game (G4), a hybrid approach was taken, where
the participants were given specific assignments in addition to being given the
freedom to follow their intuition and make personal choices at certain points —
a procedure resulting in a significantly longer duration of each evaluation
session. In the results section, the benefits and drawbacks of each procedure

will be discussed, in relation to the context of play generated in each game.

Results: challenges and responses

Evaluating collective experiences

A first challenge was met during the evaluation of collaborative games that
involve multiple players (G2 and G5). Because the evaluations took place
during school hours, many participants perceived the sessions as moments of
distraction in between working time. One participant noted: 'Cool, we get to
play games instead of attending classes!" Many other participants made similar
remarks. While the use of the current procedure involves the benefit of
evaluating educational games in an educational setting, researchers should
watch to it that the evaluation process remains focused upon educational
aspects, and that the participants are not distracted from the main focus of the
game. A few user experience tests resulted in very low degrees of information.
Based upon other experience tests that yielded more significant results, we
observed that, in order for a playability test to proceed properly, at least one
evaluator is needed to guide each separate participant. In addition, at least two
more evaluators are needed in order to make field notes that cover the wide

range of activity taking place in a multiplayer game. Specifically, the use of



audio and video recordings of evaluation sessions generated contextual data
that allowed the evaluators to frame the user responses more accurately.
Finally, during a few experience tests, the teachers of the course were included
in the evaluation process. This resulted in a stronger focus of the participants
on the main objectives of the games, and in richer degrees of participant
responses.

Similarly, the use of physical interfaces (G1 and G5), and the use of
competition elements (G1, G2 and G5) had a similar effect on the participants'
attitudes towards the testing procedure. Respondents were easily distracted
from the educational content of the game, and directed their attention mainly
towards elements of play. Consequently, while this enabled us to generate a
good understanding of the 'fun’ dimension of the game play, often only
moderate information was received on the educational content of the games.
We concluded, once again based upon experience tests that proceeded more
successfully, that the use of scenarios in order to structure the evaluation
procedure, may help significantly in overcoming this difficulty. Moreover we
observed that the use of multiple evaluators to simultaneously evaluate the

players' behavior may result in a stronger research outcome.

Balancing between education and fun

While the think out loud method, wherein participants are demanded to
comment on their perceptions of game elements, as well as on the strategic
decisions made within the game, helped enhance the quality of the field notes
that were taken, a number of limitations were encountered. Especially in the
context of games that thrive on the creation of a flow experience and on a rapid
succession of game stimuli and player responses (most notably, G1), players
found it difficult to continue providing verbal cues. At moments, this made it
very difficult to assess the players' relationship to the educational contents of
the game. This difficulty was partly accounted for in the in-depth interviews
that were taken afterward with the respondents.

A comparable challenge was met with games that are narration-driven (G3) and



games that involve puzzle solving (G4). Higher degrees of participant
immersion in the games made it difficult to evaluate the balance between play
elements and educational elements. Very often, the coders had obtained a good
understanding of whether a game was fun or not, but only a moderate
understanding of the participants' liking of the educational aspects. A scenario-
based or walkthrough-based approached is advised, where the attention of the

players is alternately directed towards play elements and instructive elements.

Providing feedback during game play

In usability research the guideline is formulated that the evaluator should
interfere as little as possible in the progress of the user through an interactive
text (Dumas & Redish, 1999). The main rationale behind this guideline is that
the error rate while performing an assignment is a good indicator of the user-
friendliness of a procedural system. While educational games can in essence be
considered procedural systems (Bogost, 2007), nevertheless a number of
difficulties arose from a strict application of this method. In the context of
games where repeated play is considered a necessary condition for a learning
effect to take place (G1, G2 and G4), the developers may not dispose of the
time to let the participants play for several consecutive sessions, nor can they
expect the participants to have acquired the level of expert from the first
session on. Evaluating these games often proved a time-consuming assignment.
Only after a relatively long period of having the participants explore the game
rules, interesting insights could be distilled with respect to the game's
replayability. In these cases, it proved a useful strategy to have the evaluator
participate more actively in the evaluation process, and to provide detailed
feedback at moments when the player encountered difficulties proceeding
through the game. In addition, the manipulation of the level of difficulty by the
developers proved a very useful technique to attune the evaluation test to the
level of experience of the participants.

Balancing between structured play and virtual experience



Although thus far we have mainly emphasized the benefits of performing
assignment-based user tests, nevertheless in a few cases a free play-based
approach instigated rich and significant evaluation results. With respect to
every game, the evaluation procedures had enabled the developers to discover
playing styles and player responses that had not been accounted for on
beforehand. Only one developer (G4) had made the choice to adopt a hybrid
method, resulting in a longer duration of the user tests, but also in rich, varied
and relevant research results. Based upon the outcome of this study, the
conclusion is drawn that a well-considered measurement should be made on
beforehand of the balance between different evaluation emphases, as well as
between the duration of an evaluation session and the number of evaluations
that are made.

In table 3, the most important findings are summarized, providing the
researcher with guidelines that should be useful in making this measurement.
As became apparent throughout the investigation, most of these aspects are
dependent of the types of game that are being tested, as well as on the number
of evaluators that a team possesses of. Nevertheless, with respect to the number
of participants, the participant-evaluator relationship, and the structure of a user

test, a number of general conclusions can be drawn.

Conclusions

While quantitative methods have recently proven useful in order to analyze
player responses to digital game content, qualitative methods may serve as an
important addition and complement to the heuristic and psychophysiological
measures that have become extensively used and documented. Especially in the
context of educational games, where aspects such as collaborative work,
contextual learning and motivation have been strongly emphasized, researchers
may benefit from the development of a qualitative approach on playability

research. With this paper we wish to draw attention to the possibilities and



challenges included in performing qualitative playability evaluations. Whereas
the literature review exposed a number of benefits of this approach, in the
results section we highlighted a number of challenges and proposed solutions,
based upon a systematic analysis of the evaluation procedures that were
applied in the development of five educational micro-games. Although some of
the proposed solutions are related to the properties of specific games that have
been tested, the analysis enabled us to formulate a number of general
guidelines with respect to the methodology of qualitative playability research.
More specific, conclusions are drawn in five areas: observer/participant ratio;
role assigned to the evaluators; duration of the evaluation sessions; number of

tests; and type of evaluation.

Observer / participant ratio. In the context of all games that were developed
and tested, we observed that at least one observer/evaluator is needed for every
participant in the game play experience. When multiplayer games are tested,
using a observer/participant ratio that is larger than 1:1 is highly recommended,
because making field notes may become a highly complex assignment, and
because specific characteristics of the classroom context demand an enhanced

coordinating effort of the researchers.

Evaluator roles. Based upon this study the guideline is formulated that
different researcher roles should be assigned to the members of an evaluation
team. Taking field notes may become a challenging assignment, given the
limitations of the 'think out loud' method in the context of educational game
testing. We advise using audio and/or video recordings in order to assess player
responses that are overlooked during the playing session. In addition,
evaluating games in a classroom context may result in a reduced focus with the

participants, and as such in an enhanced need for structuring a user test.

Use of scenarios / cognitive walkthroughs. Although the educational potential
of a digital game resides partly in properties such as freedom of action or

virtual exploration, this study unveiled a number of benefits associated with



performing player evaluations that are assignment-based. Most importantly, in
a classroom context the use of scenarios and cognitive walkthroughs may help
maintain the focus of a session on the educational aspects of the games being
tested.

Duration / Number of tests. Finally, the researcher should aim for a balance
between well-timed player tests, and sufficient amounts of player tests being
performed, since performing player tests in a classroom context is often
restricted by time limitations. Our analysis unveiled that the most significant
results were obtained with evaluation sessions that had a duration of 30
minutes or longer. Especially in the case of games that aim for a high
replayability, this duration should be considered a strict minimum. On the other
hand, unlike is the case with traditional usability procedures, testing an
instructive game with only 5 participants did not always prove sufficient. As a
consequence of the variety in player activity, performing player evaluations
should be considered a costly, but highly useful phase in the development cycle
of an educational game.
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Table 1 List of Games that were Developed

G1

G2

G3

G4

G5

Educational

topic

Biology

Biology

French

Mathematics

Mathematics

Game play mechanisms

Physical interface - driven game. Player-
game interactions against background of

human skin structure.

Strategic quiz game against background
of human skin structure. Complex rule

structure to instigate tactical game play.

Narrative game. Learning French through
conversations, with multiple possibilities
for correcting mistakes and looking up

correct answers.

Hybrid game, relying upon character
design and memory-based missions to

learn using statistical summary methods.

Physical interface - driven game.
Learning about statistical methods
through physical responses to quiz

questions.

Nb

Developers

5

Nb

players

1



Table 2 Overview of evaluation procedures

G1

G2

G3

G4

G5

Nb

Evaluators

5

3

Nb players / Total

session

evaluations

15

12

12

of evaluations

20 min.

25 min.

15 min.

50 min.

30 min.

Nb of Average duration Evaluation type

Assignment-based
Assignment-based
Free play

Hybrid

Free Play



Table 3 Challenges met during game evaluations and methodological suggestions

Challenge

Enhanced group dynamics may
result in loss of focus with

participants

Use of physical interfacing in
combination with competition
result in

elements  may

distraction of participants

Participants tend to consider
game evaluations a moment of

distraction in between classes.

Providing evaluator feedback
during evaluations may result in

loss of focus with participants

Both free evaluations and

scenario-based evaluations

result in significant insights

Response

evaluator/participant ratio should be larger than 1/1
strict assignment of evaluator roles is advised
scenario-based evaluations work better than free
evaluations

involving teachers in evaluation process enhances
quality of testing

scenario-based evaluations work better than free
evaluations

number of evaluations should be larger than 5
evaluation methods should be complemented with
player interviews afterward or with field notes and

video/audio recordings of playing session.

scenario-based evaluations work better than free
evaluations

specific testing of education-related aspects is
advised
quantitative  post-hoc

questionnaire  helps

complement qualitative insights

number of evaluations should be larger than 5
combination of free evaluations and scenario-based

evaluations provides significant results

Longer duration of evaluation sessions is advised
Complementing observations with structured post-

hoc interviews is advised

This investigation was performed in the context of the Gimme, Gimme, Gimme a Game
project, in collaboration with the centre for Education & ICT (ED+ict), University College
of Limburg. Part of this research was financially supported by the PWO (Projectmatig

Wetenschappelijk Onderzoek) program.



