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ABSTRACT

Research in human-computer interaction often requires the
acquisition of self-reported data. Particularly concerning serious games, the interaction between the game and the user
still holds many unknown aspects, partly due to the user’s
double role as player and learner. An easy way of collecting
data consists of questionnaires, mostly employed in pen-andpaper or electronic form. In order to gather data points during game play, the player is interrupted, potentially causing
unintentional side effects. We suggest an integration of questionnaires into games as game elements, in order to mitigate
the effects of interruption. A serious game prototype with an
integrated survey was implemented, and evaluated regarding
its effects on the players’ experience of presence.
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INTRODUCTION

Data collection is a crucial part of the design, development,
and evaluation of games. From the acquired data, developers can extract feedback and guidelines to iteratively better
the game prototype, while researchers can validate their hypotheses, for example regarding interaction patterns or affective states, among many other aspects. As the automatic acquisition of user data remains problematic in many aspects
(e.g. regarding accuracy, interpretation, and handling contradictory data), many researchers instead focus on the acquisition of self-reported data via questionnaires. The timing of
the questionnaires leads to further limitations. The administration of questionnaires after game play may exacerbate the
issues of accuracy, as the data is reported retrospectively. The
administration of questionnaires during game sessions may
increase accuracy, but may also lead to distortion due to the
interruption of the game play. At best, game play is briefly
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halted until the player has entered the required data in an
electronic survey; sometimes, however, the player is physically moved to a different location, where they are presented
with a pen-and-paper survey.
These interruptions may negatively affect players’ immersion, and presence. These factors have been shown to influence learners’ execution of tasks and motivation [5]. Serious
games in particular seek to maximise these factors; therefore,
interruptions due to questionnaires may pose a problem to
game research.
To address this issue, we suggest a concept in which questionnaires are integrated into games as game elements, in order to
mitigate the effect of interruption. The contributions of this
paper are presented as follows:
• A concept to maintain presence while collecting selfreported data in games
• A prototypical serious game for the practise of vocabulary
recognition, in which the proposed concept is employed
• An evaluation of the concept with an empirical user study
• A discussion of the concept and future research approaches
BACKGROUND

Like many other computer science areas, the field of
games research and development increasingly produces large
datasets. This section discusses some issues regarding data
acquisition in and for games development, and then outlines
related psychological phenomena.
Data Collection In Games

Nowadays, many games collect data about player behaviour
and interaction. Pre-release user testing and in-situ monitoring of player behaviour result in extensive amounts of data,
which are then analysed, e.g. for churn rate prediction in
revenue-based online games [21]. User data is required by
both academic and commercial game development, yet the
acquisition thereof is still largely non-automated and nonstandardised. Furthermore, the commercial datasets usually
remain under strict proprietary control. Information on the
scope of user data collection in commercial games development is usually either difficult to procure or outdated, and few
companies discuss how they utilise the information gained.
Some commercial games, however, incorporate explicit user
query methods into their games’ narrative. Notably, Silent
Hill: Shattered Memories was openly promoted as game play

customised for the player’s personality. The player is confronted by a psychological profiler in the opening scenes.
Based on the player’s interaction in the dialogue and tests (as
well as subsequent in-game monitoring), the game adapts a
number of features (e.g. the storyline and NPC characteristics) to play toward or against the player’s personality [20].
For researchers, user data is hard to collect in similar depth
and breadth, which limits the amount and variety of adaptation they can implement and research. Instead, some game
researchers use web-crawling techniques to gain partial data
sets for games with otherwise heavily restricted game metrics
(i.e. the more popular large-scale commercial games) [17].
Other research approaches prefer to focus on automatic data
collection techniques. The automatic detection of the player’s
affective states, i.e. emotion recognition, remains fraught
with considerable limitations, and requires training, or the
amalgamation of multiple potentially contradictory sources.
For example, emotion recognition via neural network classifiers may require lengthy training sessions to detect emotions
from facial expressions or speech patterns [7]. Visual detection may require additional facial markers, and is frequently
hindered by features such as facial hair or glasses [6]. The addition of biofeedback methods (e.g. to measure heart rate, or
brain activity) can improve the accuracy measurably [10], but
requires the above mentioned merging of the data sources, as
well as additional measuring equipment which may face user
acceptance issues in the gaming community.
Frequently, these issues necessitate the acquisition of selfreported data, for example via questionnaires. The use of
self-reported questionnaire data in research is accompanied
by some inherent limitations, for example, issues of retrospective accuracy, trustworthiness of the user (particularly for
remote questionnaires), and randomness (i.e. guessing behaviour) [28]. Nevertheless, questionnaires are often the only
– or most efficient – option of collecting user data; the resulting self-reported data then commonly consists of Likert
scale items, association pairs, and a number of other survey
methods. The acquisition of accurate user data often requires
timely assessment; i.e. the game play is interrupted for the
questionnaire [3]. Sometimes this process even quite literally
physically removes the user from the game medium (e.g. the
PC) to a different location in order to fill out a pen-and-paper
questionnaire. Such interruptions are known to negatively
affect the learning process and may complicate the assessment of user performance [4]. Shute et al. thus suggest using
less obtrusive methods of assessment [24], in order to support
learning and maintain flow. The psychological phenomenon
of flow has been studied in great detail, but for our purposes
can be defined as an optimal state of performance [8].
Immersion and Presence

At this point, researchers must often differentiate between
two other concepts that are closely related thereto: immersion, and presence. The term “immersion” originated in
the virtual environments research area, and was defined by
Witmer and Singer as “perceiving oneself to be enveloped
by, included in, and interacting with an environment that
provides a continuous stream of stimuli and experiences”

[30]. It has since often been described in terms of technology [25], requiring extensive and surrounding visual displays
[18], and/or physical sensory information [15]. Today’s definition seems to no longer include a PC, whereas Witmer and
Singer thought that even “a book, movie, or video game may
permit some immersion”. They also singled out natural interaction, and decreasing outside distractions, as factors that
may increase immersion. Presence, however, has largely been
defined as a cognitive phenomenon: “the subjective experience of being in one place or environment, even when one is
physically situated in another” [30], determined by both media and user characteristics [2]. As it is largely a construct of
the mind, researchers have come to the conclusion that presence is independent of the technology, and can be “present
even in the impoverished environments [. . . ] that some VR
currently provides” [2]. The emotional involvement and engagement provided by the environment’s narrative can “elicit
a high sense of presence” even in non-immersive systems [2,
16, 22]. Weibel and Wissmath examined the relationship
between presence and flow in the context of three different
game genres, and concluded that both depend on motivation
and immersive tendency of the user, and both enhance performance and enjoyment [27].
Despite much research, the interconnection between immersion, presence, and flow remains unsettled. Nevertheless previous research has indicated that interruptions are not conductive to flow, immersion, or presence, which in turn seem
correlated with learning and performance [30]; players’ virtual presence has also been connected with more concentrated
execution of tasks, and higher motivation in virtual environments [5]. Motivation and positive emotions have been connected with a facilitating effect on learning, and are thus
particularly important for serious games [26]. Given that
the above mentioned previous research indicates that natural interaction with the game’s virtual environment should
increase immersion and presence, we hypothesise that integrating questionnaires as game elements (operated in the
same natural manner as the game itself) should better maintain presence in comparison with an overlay questionnaire.
CONCEPT

We argue that when players experience presence in a game,
they experience the virtual world as a natural environment.
To maintain that sense of presence, the questionnaire must fit
into that world as naturally as possible. Thus, the factors that
contribute to presence (e.g. see [30]) will also be crucial to
maintain presence in our questionnaire scenario. Further, we
expect interruptions of the game play to negatively influence
presence and immersion, as they do not fit the natural environment. Therefore, we hypothesise that suddenly encountering
a questionnaire while immersed in the game play will lower
or even break presence.
As previously discussed, the collection of self-reported data
is essential for research on games (and serious games in particular), for example to assess learner performance or current
status. As presence has been linked with more concentrated
execution of tasks and motivation [5], questionnaires that interrupt the game play, and thus break presence, may then

distort subsequent measurements. The detrimental effect on
presence should therefore be minimised for self-reported data
acquisition.
Mapping Questionnaire Elements to Game Elements

As we intend to maintain presence, attention should first be
paid to the factors that have been shown to contribute to presence. Witmer and Singer [30] point out realism factors and
control factors, among others, as contributing to presence.
These can easily be adopted for our purposes.
The realism factors imply that the information has to be consistent with the virtual world. A part of the realism factors
is scene realism, which “refers to the connectedness and continuity of the stimuli being experienced”. Accordingly, we
suggest that the questionnaire has to be presented in a way
that is consistent with the game’s context in order to maintain
presence.
Concerning control factors, Witmer and Singer argue that
“[p]resence in a situation may be enhanced if the manner in
which one interacts with the environment is a natural or wellpracticed method for that environment”. Therefore, we argue
that the player should be familiar with the input method used
for answering the questionnaire integrated within the game
play. As there is usually no direct match to answering questionnaires in the game’s context, the mapping will likely be
on a metaphorical level.
In summary, the main idea of integrating questionnaires is
to keep the player in the context of the game, by maintaining
the game’s metaphor while displaying the questionnaire. This
forms the foundation of providing consistent information and
interaction with the virtual world. Therefore, it is essential to
map questionnaire elements to game elements. This implies
that it is necessary to find equivalencies in the game’s context
for the presentation of a question and the method of answering it. For example, mapping a Likert scale to a game element
requires the search for the game’s equivalence of a scale item.
Furthermore, it is crucial to implement the selection of scale
items without changing the player’s input scheme. Although
in general our goal is to integrate all types of questionnaires in
a fitting manner, in this paper, we focus on embedding Likert
scales, as they are widely used and a mapping can be found
quite easily.
Incorporating the Questionnaire Game Elements

Once the mapping from questionnaire elements to game elements has been found on a conceptual level, it is still necessary to determine when and how to present the questionnaire.
While a lot of the “how” is already determined by the conceptual design, the “when” is basically independent thereof. The
interruption of the game play may effectively be alleviated by
employing further strategies.
Ideally, a questionnaire should be hidden in a way that the
player does not perceive an incisive break of the game play,
or does not even realise a break occurred at all. As this is a
lofty goal, we instead propose an approach that softens the
experienced break. The actual game play is effectively halted
and the game guides the player through a transitional phase

Figure 1: Expected development of presence for overlay
questionnaires and integrated questionnaires.
designed to gradually prepare the player for the break. Then
the questionnaire is presented in the chosen design, while still
upholding the characteristics of the game’s virtual environment as naturally as possible. Afterwards, the game play is
continued by transitioning back to the game play effectively
softening a break, because the player still remains in a natural
environment. The purpose of this manipulation is to make the
interruption seem less sudden than it would otherwise appear.
Thus, we expect the presence level to remain at a more balanced level compared with overlay questionnaires (see Figure 1).
To summarise, we expect that integrating questionnaires as
game elements leads to less disturbance of the experience of
presence when designed in a way that is consistent with the
game’s context.
CASE STUDY: LENGUADRIVE

We tested our hypotheses with the implementation of a prototypical serious game called LenguaDrive. LenguaDrive was
developed with Unity, and employs a racing game paradigm
to help players practise Spanish vocabulary recognition. The
principle of racing along an endless track while having to collect items classifies the game as a high-speed action game that
repeatedly poses small reactive challenges to the player. This
is said to facilitate tactical immersion, as classified by Adams
[1]. This is particularly suited to engage the player on an instinctive level; conscious strategic thinking is superseded by
automated reflexive behaviour. This type of game mechanic
is therefore quite appropriate to train a player’s recollection
of previously learned vocabulary.
Game Concept

The game design of our prototype provides a single car as
the playing piece that races along a three-lane endless road
(similar to rhythm game AudioSurf [9], which served as the
inspiration for this approach). Three lanes were deemed optimal to provide a challenge for lane changes, while also still
feasible for automated reactions at high speed. Periodically,
the car displays a word in the player’s native language (here:
German), and a potential foreign translation (here: Spanish)
appears a short distance ahead on each of the lanes (see Figure 2). The player has to move to the appropriate lane (via

Figure 2: A LenguaDrive screenshot with a vocabulary prompt on the car, and three potential translations ahead.
arrow keys) in time to collect the correct translation. Each
correct translation earns the player points, but also increases
the speed, and thus, the challenge. A winning streak of 20
correct translations yields bonus points, and instead of a further increase, the speed is decreased by half. Incorrect translations also decrease the speed, however this also leads to the
loss of one of the three initial life points. The game ends after
the third life point has been lost. Conceptually, there is no
victory condition; the game could technically continue indefinitely. However, even with continuously correct translations,
the speed eventually increases beyond reasonable capacities
for reaction, and thus leads to a loss of all three life points.
The player’s goal is to achieve a maximum high score before
this occurs.
To be able to use LenguaDrive to test our hypotheses, we
needed different versions of the game that varied in their display of questionnaires. The developed variants are described
in the following paragraph.
Questionnaire Integration

At specific measuring points, LenguaDrive can pause the
game play, and display a questionnaire with Likert scale
items. The questionnaire presentation was embedded into the
game in two different variants to support our subsequent comparative evaluation: a) an overlay questionnaire screen, and b)
an emotion road game element.
The overlay screen variant represents a digital version of the
usual pen-and-paper questionnaire; the game play is paused
in order to display the questions and resumed upon submission of the player’s responses.
The emotion road variant transforms the questionnaire in line
with the game metaphor; the questionnaire thus becomes a
game element. At the time of the measuring point, the game

takes control over the player’s car, and drives it to a motorway exit leading to a second, parallel road representing the
questionnaire. On this road, the vocabulary prompt of the
main game play is replaced by a questionnaire prompt, and
the response options to the questionnaire replace the potential translations.
The three-lane layout is changed to one corresponding to the
Likert scale employed in the questionnaire, e.g. a seven-lane
road where each lane displays an answer on the Likert scale.
To support orientation, the values are also indicated as markings on the road’s tarmac surface. The player is then given
control over the car again, in order to select the appropriate
lane. After driving through each of the questionnaire items,
the player’s car is guided back to the main road via motorway access, and the game continues. With this variant, the
game concept and mechanics stay in place. The car’s speed
was drastically reduced for the emotion road in comparison
with the regular game play in order to ensure that players had
enough time to appropriately answer the questions. The speed
of the car, and thus the time that players had to answer, was
determined in a pre-study during the iterative game design
process. Further, the players could manually accelerate the
car to confirm the selection when they had chosen an answer.
A comparison of the two questionnaire variants in the prototype can be seen in Figure 3.
Application of the Concept for Integrated Questionnaires

Regarding the realisation of the concept proposed in this paper, the presentation of the questionnaire in the emotion road
variant is basically the same as compared to the regular game
play (see Figures 2 and 3b). The player’s avatar is still a car
that drives along a road with multiple lanes. On these lanes
the player encounters virtual objects that can be collected by
driving through them, i.e. a translation for a given word in the

(a)

(b)

Figure 3: Integration of a Likert scale questionnaire (a) as an overlay screen and (b) as an emotion road game element; the design
of the questionnaire is almost identical to the regular game play and thus resembles the natural game environment.
regular game play, versus an answer to a questionnaire item
on the emotion road.
The player uses the same control method for the regular game
play and the emotion road. The player changes between the
lanes with the arrow keys. This corresponds to changing the
current selection, while driving through an item corresponds
to confirming the selection. The player should therefore immediately be able to select the answers to questions, despite
the small change in the environment. In contrast, the player
encounters a completely new presentational style with the
overlay screen and also has to use a different control method
that is not used in the regular game play, i.e. selection via
mouse.
As mentioned, the interruption is alleviated by the integration
of transition phases. This is realised in the form of motorway
exits and access roads. By taking control over the player’s
car, the game provides a transition phase before another task

(i.e. the questionnaire) has to be executed. Thereafter, the
game guides the player back to the main road, to resume regular game play. In this manner, we hope to also re-assert the
baseline level of presence to that associated with the regular
game play.
EVALUATION

Our concept suggests a way to integrate assessment (e.g. of
emotions) into a game’s progression with minimal interruption to the experience of presence. In order to investigate the
validity of our concept, we performed a comparative evaluation of the questionnaire integration in our prototype. Previous research has indicated that presence is correlated with
positive emotions, and positive emotions, in turn, have been
shown to benefit task execution and learning [5]. The in-game
questionnaire was therefore used to assess players’ emotions
during game play, i.e. enjoyment and frustration. The aim
of the study was to explore whether the players’ experience
of presence during game play differed depending on the type

of assessment: with an explicit questionnaire screen, or with
an implicit questionnaire that is presented as a game element.
Our hypothesis consisted of the following:
The integration of the emotional assessment into the game
play will coincide with a higher experience of presence
than interrupting the game play with the overlay of a traditional questionnaire screen.
Participants

The sample of this study consists of sixty-one university students (40 female, 21 male) in Germany, who participated in
a beginner course for learning the Spanish language. The
students were recruited by contacting their Spanish teachers.
The age range varied between 18 and 38 with the mean age
equal to 23.20 years (SD = 3.12). The participants formed
a homogenous group with respect to their previous knowledge of the Spanish language and regarding their frequency
of playing games in their leisure time.
Measures
Immersive Tendencies

As one variable that might influence presence during game
play, learners’ tendency to invest in virtual presence was
measured through Witmer and Singers’ immersive tendencies
questionnaire (ITQ) [30]. The ITQ consists of 23 items measured on a 7-point Likert rating scale ranging from 0 (strongly
disagree) to 6 (strongly agree). The ITQ asks how frequently
learners play games, their previous experiences of involvement in immersive activities, and their ability of selective attention. For our study we used a translated version of the ITQ
(see [11]). The reliability of the overall questionnaire was .70
(Cronbach’s alpha).
Presence

The participants’ subjective experience of virtual presence
was measured by a post-test questionnaire immediately after they had finished working with one of the two versions of
the game. The questionnaire is based on Witmer and Singers’
Presence Questionnaire (PQ) [30] that is often used for studies that attempt to determine the sense of presence in virtual
environments (e.g. [11, 19]). This original questionnaire was
tested in diverse studies that showed that the responses to the
questions were relatively consistent [13]. Thus, the subjective
evaluation of virtual presence seems to be an adequate means
of assessment. We adopted the translated questionnaire of
Heers ([11]), albeit with minor changes in order to refer to
our game environment. It consists of 16 items to be answered
on a 7-point Likert scale ranging from 0 (strongly disagree)
to 6 (strongly agree). The items address the players’ subjective feeling of being in control of the game, whether they
perceived the interactions and movements as natural, and if
they were involved so deeply that they could fade out external
distractions that interfered with performance. The reliability
of the virtual presence questionnaire was .94 (Cronbach’s alpha).
Emotions

As previous works have indicated that presence increases positive emotions, two emotions were also measured, i.e. enjoyment and frustration. Responses on how much of each of

Figure 4: Relevant measures during the study: a) immersive
tendencies, b) emotions and c) presence.
the two emotions were experienced by the participants during
game play were assessed on a 7-point Likert scale ranging
from 0 (=very little) to 6 (=very much).
Procedure

The experiment was organised in a university computer lab.
All participants were randomly assigned to one of the two
game versions, with each version representing one of the manipulation conditions of assessment of emotions during game
play in the experiment: the implicit assessment condition
with the integrated questionnaire (n = 30), or the explicit assessment condition with the electronic overlay questionnaire
(n = 31). At the start, all participants were introduced to the
game and its rules by means of the presentation of a video
tutorial. Then, participants completed the questionnaire with
respect to their immersive tendencies (ITQ). Afterwards, participants were invited to play. During game play the participants worked on an individual basis on a computer. They
could interact through the keyboard (for the game) and mouse
(for the overlay questionnaire). Their emotional state during game play was measured once during game play, as soon
as one of the following conditions was met: a) the player
achieved five correct translations in a row, or b) the player
lost their last life. After finishing the game, participants had
to rate their experience of virtual presence during game play
(PQ). It should be noted that the measurement of presence
was a post-test after game play, while the two variants of the
in-game questionnaire measured emotion (see Figure 4).
Results

First, it is noted that there was no difference between the two
conditions according to gender (male = 10, female = 20 for
the implicit assessment condition; male = 11, and female = 20
for the explicit assessment condition), or their immersive tendencies (t(59) = 1.18, p = .24). Hence, results are not likely to
be differences in artefacts of gender or immersive tendencies
between both conditions.
Differences in Emotions During Game Play

We investigated how participants in the different game conditions differed in their experienced enjoyment and frustration during game play. For both emotions, an independent
sample t-test with enjoyment and frustration as dependent
variables and the game condition as the independent variable
showed that the assessment condition had a significant effect
on participants’ enjoyment (t(59) = 3.91, p < .05, d = 1.00).
The means indicate that participants in the implicit assessment condition experienced a higher degree of enjoyment

(M = 3.87, SE = 1.54) compared to participants in the explicit assessment condition (M = 2.58, SE = .95). Regarding
the negative emotion, participants in the implicit assessment
condition experienced lower frustration on average (M = 1.87,
SE = 1.52), than those in the explicit assessment condition
(M = 2.32, SE = 1.97). However, this difference was nonsignificant (t(59) = -1.01, p = .31).
Differences in the Experience of Presence

Next, we investigated how participants in both game conditions differed in their experienced presence. An independent sample t-test with the virtual presence as the dependent
variable and the game condition as the independent variable
showed a significant effect on participants’ experience of virtual presence (t(59) = 3.96, p < .05, d = 1.27). Descriptive results confirm the expected experience of higher virtual
presence for the implicit assessment condition (M = 3.62,
SE = 1.04) compared to the explicit assessment condition
(M = 2.53, SE = .62).
The Relation Between Emotions and Presence

Correlation analyses were used to test the relationship between emotions during game play and the experience of virtual presence. The data shows that all variables were related in the expected directions. Enjoyment and frustration
were both significantly correlated to virtual presence. As enjoyment increased, virtual presence also increased, r = .53,
p < .05. The analysis revealed an inverse correlation for
the relation between frustration and virtual presence, i.e. as
frustration increased, virtual presence decreased, r = -.35,
p < .05.
Summary

The results of our evaluation indicate that the core concept
presented in this paper is well-founded. As hypothesised, the
experience of presence was significantly higher for the game
play with the integrated questionnaire than with the overlay
questionnaire. The connection between positive emotions and
presence was also substantiated.
DISCUSSION

There are limitations that arise either from the concept itself
or from the implementation of the prototype. Nevertheless
we argue that the concept is suitable to maintain presence
for self-reported data acquisition, when applied in a fitting
manner. Further, we propose possible factors contributing to
the maintenance of presence despite questionnaire administration, based on earlier work on possible factors governing
presence [30], and the results of the conducted user study.
Limitations
Limitations of the Concept

The biggest limitation of the concept is likely that integrating
questionnaires as game elements within game environments
effectively still interrupts the actual game play. The measurement of physiological data and the automatic analysis thereof
will always prove less of a disruption to the sense of presence, as it can be performed unobtrusively during game play.
Therefore, questionnaire integration is a method that should

be used when other kinds of assessment prove inept; for instance, because emotion recognition has failed or supplied insufficient data, or subjective variables are being measured that
cannot be assessed without self-reported data. The presented
study offers a first validation of the concept by integrating
questionnaires in one game concept. In general however, it
can be quite difficult to find a required mapping from questionnaire elements to game elements for different game genres or game concepts. But as it is crucial that the player stays
in the game’s context and the metaphor is upheld, such mapping is required. Finding this mapping is a problem that may
have to be solved individually for each game; this may be a
significant limitation of the concept and has to be examined
in future work. In some games, this might translate into wrapping the questionnaire in a dialogue with a non-player character (cf. the previously mentioned example in Silent Hill:
Shattered Memories [20]); for many other games, such interaction would seem out of context.
As the questionnaire in the emotion road is presented within
the game context, players might “play around” with the questionnaire. However, we neither expected players to nor observed them engaging in such exploratory behaviour, likely
because they were familiar with the presentation and input
scheme, and regular game play already limits exploration. In
more open-ended games, however, this might be a limitation
of the proposed concept.
Further, while the integration of short questionnaires can
more easily maintain the experience of presence, this effect
could potentially be reversed when the questionnaire’s length
reaches a size at which the user grows annoyed. This issue
must be addressed in future work.
Limitations of the Prototype

Regarding the limitations of the prototype, it should be noted
that the players’ play time was longer for the emotion road
condition than in the control group. While the time spent
with regular game play was, on average, equal for both conditions, each of the items of the questionnaire was presented
sequentially, while the items were displayed concurrently in
the control group.
The implemented prototype was used to test the concept of
integrating questionnaires, but also to verify whether a racing
game paradigm can help players practise Spanish vocabulary
recognition. However, it should be noted that the learning
performance was not evaluated in this user study. Therefore,
we cannot at this point confirm that this game concept is indeed suited to this use case. Lastly, it may be necessary to
compare alternative designs of the overlay questionnaire. The
difference in the experienced presence may decrease when
the survey is designed in a more appealing way. Similarly,
some details regarding the integration of the questionnaire
could also be implemented differently, and consequently lead
to a different effect on presence.
Contributing Factors to the Maintenance of Presence

From the comparison of the design of the emotion road and
the overlay questionnaire, we conclude that two factors are

particularly important for the integration of questionnaires:
control consistency and presentational consistency.
The players in the emotion road group used the same control
method to select an answer to the questionnaire as they used
to control the car during regular game play, i.e. arrow keys
to change the selection, and driving through the virtual object
to confirm the selection. The players in the control group
also used the arrow keys control method during game play
sessions, but they answered the questionnaire by selecting an
answer via mouse click. This control method was not used
during game play, and even required the players to change the
input device. We therefore suspect that control consistency is
important to maintain presence, as players should instantly
recognise how they can respond to the questionnaire prompt.
The interaction should be realised in a manner that is already
familiar to the player from the game play. Input with other
devices than those used in the game, or alternative interaction
mechanisms should therefore be avoided.
The second possible factor is presentational consistency, that
is, the presentation of the questionnaire should be appropriate in the game’s context. The questionnaire should not be
displayed in a way that clashes with the game’s presentation.
The players in the integrated questionnaire condition always
stayed in the same context, i.e. steering a car, while the user
interface only gave them feedback about their status (compare
Figures 2 and 3b). The players in the control group, on the
other hand, encountered a user interface that matched neither
the game’s context nor its metaphor.
Considering Csikszentmihalyi’s theory of flow [8], which has
also been shown to be related to presence [14], timing appears to be an important factor. While it may seem obvious, it is necessary to keep in mind that the moment at which
the questionnaire is displayed needs to be carefully selected.
When the player is experiencing a state of flow, the sudden
display of a questionnaire would appear jarring, and decrease
or even break the flow. Additionally, the time spent answering the questionnaire as a whole might eventually extend beyond what can be considered a sustainable duration for flow,
or presence.

General Applicability

While the results of the evaluation were promising, it is necessary to investigate whether the concept is also more generally
applicable. We intend to examine in what ways the concept
can be applied to other game concepts and questionnaire variants. This issue has to be considered from two perspectives.
First, it is necessary to examine if a metaphorical mapping
for Likert scales can be found for different genres. Second,
we have to investigate if it is possible to map other kinds of
user assessments onto game elements. For example, the integration of other kinds of user assessment (e.g. open questions) may not be feasible in the current prototype’s game
paradigm, but there may be a different genre well-suited to
them. The presented case study focused on the integration of
Likert scales; in future work we intend to integrate other questionnaire methods in a variety of game environments. Ideally,
this could lead to guidelines regarding which game genres
or scenarios are most appropriate for different questionnaire
methods, and suggestions on how to map these to game elements.
Performance

The presented case study only compared two different types
of assessment: self-reported data via an integrated questionnaire, as opposed to an overlay questionnaire. We intend
to study how the employed concept performs in comparison with other forms of data collection, for example, measurement of variables with physiological sensors. This is of
particular interest as it coincides with the potential trade-offs
between self-reported subjective data, and unobtrusively detected but potentially inaccurate objective data.
Implementation

The strategy that is applied for alleviating the breaks in game
play is based on transition phases, i.e. guiding the player’s
car towards the motorway exit. Whether this regulation does
indeed work as intended remains uncertain, and has to be validated in further studies.

As previously discussed, we based our concept on earlier
work concerning factors that have been shown to govern the
experience of presence [30]. With the results of our evaluation, we propose that the two factors of control and presentational consistency contribute to the maintenance of presence
with regard to integrated questionnaires. These suggested
contributing factors of course also inherit significantly from
the work by Witmer and Signer on the original presence factors.

Furthermore, alternative strategies could be implemented to
hide the break in game play. For example, if the timing and
duration of questionnaires was adjusted to display only singular questions before game play is resumed, the short game
play breaks might be less intrusive than one long break with
multiple questions. This approach is not applicable for many
questionnaires, as the split into single items would distribute
the measurement over multiple points in time, due to the
phases of game play between each question. Nevertheless
we would like to explore if this strategy could be applied in
some cases, and its effect on presence.

FUTURE WORK

Contributing Factors

While the case study provided evidence that the concept does
work in general, it suffers from the mentioned limitations.
Therefore, it is necessary to conduct future work that explores
the concept’s general applicability, and its performance in
comparison with other forms of assessment and implementation. The factors contributing to the maintenance of presence
need also be examined further.

Finally, we intend to further study the factors involved in
maintaining presence during the integration of questionnaires
in game environments. The list of factors suggested in the discussion is by no means certain, or complete. Therefore, the
factors identified in earlier work as contributing to presence
in general (see [12, 23, 29, 30]) need further examination regarding their application to the integration of questionnaires.

Based on these factors, we plan to develop foundational design guidelines for the integration of questionnaires in game
environments.
CONCLUSION

This paper presents a concept for maintaining presence in
game environments by integrating questionnaires as game elements. The proposed design of the integration is based on
factors shown to contribute towards presence in virtual environments [30]. We propose the mapping of questionnaire elements to game elements, while maintaining consistency regarding both presentation and input. The concept was investigated with a prototypical serious game that employs a racing
game paradigm to help players practise Spanish vocabulary
recognition. A user study was conducted with 61 participants
comparing two variants of questionnaires during game play.
The results show that participants experienced significantly
higher presence in the variant in which the questionnaire was
integrated as a game element, when compared to the variant
realising the questionnaire as an overlay screen. Despite the
discussed limitations of the prototype, the results of the evaluation are promising, and indicate that the concept is sound.
Finally, we identified two potential contributing factors (control and presentational consistency) on which to base future
work towards the development of design recommendations
on the integration of questionnaires into games.
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