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Figure 1: VRQuestionnaireToolkit’s UI: User selects radio button (A) using pointer techniques. (B) NASA TLX using LinearGrid.
ABSTRACT

In this work, we present the VRQuestionnaireToolkit, which
enables the research community to easily collect subjective
measures within virtual reality (VR). We contribute a highly
customizable and reusable open-source toolkit which can be
integrated in existing VR projects rapidly. The toolkit comes
with a pre-installed set of standard questionnaires such as
NASA TLX, SSQ and SUS Presence questionnaire. Our
system aims to lower the entry barrier to use questionnaires
in VR and to significantly reduce development time and cost
needed to run pre-, in between- and post-study
questionnaires.
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• Human-centered computing~Human computer
interaction (HCI); User interface toolkits; User studies.
MOTIVATION

Questionnaires are one of the most common and wellestablished research methods in e.g., human-computer
interaction and psychology. These communities have
developed standardized procedures such as the NASA TLX
[3] enabling researchers to assess task load across different
systems and modalities.
In the last decade, VR technology has gained considerable
attention and rapidly evolved to one of the larger research
fields in the HCI community. In the vast majority of work in
this field, researchers have adapted this well-known
procedure in their VR experiments [1]. Even though they

execute experiments in a virtual environment, researchers
mostly rely on paper-based or screen-based questionnaires.
Thus, participants need to leave the virtual world to selfreport their experience. Most recently, Putze et al. [5] and
Schwind et al. [8] found that taking subjects out of the VR
environment before filling out the questionnaire, may
introduce a systematic bias in their subjective responses due
to break in presence. In line with other research, they
strongly suggest using VR questionnaires to find more
reliable self-reports [1, 3, 4]. Tackling the question of how
these questionnaires should be designed, Alexandrovsky et
al. [1] studied various design choices and found that
participants generally prefer filling in questionnaires in VR,
but also experience slightly raised physical and mental
demands in doing so.
Our questionnaire design incorporates many of their
findings, and is, therefore, the first open-source toolkit
which’s design is based on a solid academic ground. For
instance, we chose pointing as a selection technique and
world-anchoring rather then using a trackpad and bodyanchoring [1].
Our work marks a technical contribution aiming to lower the
entry barriers to use questionnaires in VR. Moreover, for
researchers building or running VR experiences or
experiments, it significantly reduces time and cost needed to
run pre-, in between- and post-study questionnaires in their
experiments by allowing them to collect questionnaire data
in situ.

a platform incorporating the first validated design choices.
Moreover, we plan to constantly update the
VRQuestionnaireToolkit’s design and its functionalities.
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Figure 2: JSON snippet corresponding to Figure 1 (A).
IMPLEMENTATION

The toolkit was developed under Unity3D (v. 2019.2.17f1)
using C#. In order to work with Valve’s HTC Vive system1,
it requires SteamVR2 and Vive’s Input Utility3. We provide
an easy-to-use unitypackage allowing researchers to
integrate the VRQuestionnaireToolkit into existing projects
via Drag & Drop [6]. Our toolkit comes with a
documentation, examples, a pre-installed set of standard
questionnaires [2, 3, 4, 6, 8], and the open-source code4.
Architecture

A questionnaire is described by a .json file which specifies
its structure. The tool generates all required components
based on the .json file during runtime. In the first version, we
provide up to 10 questionnaires in a single Unity3D scene.
Each questionnaire is composed of pages which then host up
to three questions of the same question type. Through an
interface class, they can be turned-on/off on demand
allowing experimenters to gather subjective data between
study conditions. The system automatically exports the
collected data as a .csv or .txt file.
Question Types

In the first version of this toolkit, we provide six different
question types: radio (see Figure 1 (A), and corresponding
json file (see Figure 2)), radioGrid, linearGrid (see Figure 1
(B)), linearSlider, checkbox, and dropdown. These question
types were chosen based on previous findings [1]. Detailed
information regarding the provided functionalities can be
found in the documentation.
FUTURE WORK

We do not see our work being done here. Especially in the
light of the most recent work in this domain, we rely on the
community to establish standardized designs for VR
questionnaires. We contribute to this movement by providing

1

https://www.vive.com/eu/

2https://assetstore.unity.com/packages/tools/integration/steamvr-

plugin-32647

1. Dmitry Alexandrovsky, Susanne Putze, Michael Bonfert,
Sebastian Höffner, Pitt Michelmann, Dirk Wenig, Rainer
Malaka, and Jan David Smeddinck. 2020. Examining
Design Choices of Questionnaires in VR User Studies. In
Proceedings of the 2020 CHI Conference on Human
Factors in Computing Systems (CHI ’20), 1–21.
2. John Brooke. 1986. System usability scale (SUS): a
quick-and-dirty method of system evaluation user
information. Reading, UK: Digital Equipment Co Ltd 43.
3. Sandra G. Hart and Lowell E. Staveland. 1988.
Development of NASA-TLX (Task Load Index): Results
of Empirical and Theoretical Research. In Advances in
Psychology, Peter A. Hancock and Najmedin Meshkati
4. Robert S. Kennedy, Norman E. Lane, Kevin S. Berbaum,
and Michael G. Lilienthal. 1993. Simulator Sickness
Questionnaire: An Enhanced Method for Quantifying
Simulator Sickness. The International Journal of
Aviation Psychology 3, 3: 203–220.
5. Susanne Putze, Dmitry Alexandrovsky, Felix Putze,
Sebastian Höffner, Jan David Smeddinck, and Rainer
Malaka. 2020. Breaking The Experience: Effects of
Questionnaires in VR User Studies. In Proceedings of the
2020 CHI Conference on Human Factors in Computing
Systems (CHI ’20)
6. Georg Regal, Raimund Schatz, Johann Schrammel, and
Stefan Suette. 2018. VRate: A Unity3D Asset for
integrating Subjective Assessment Questionnaires in
Virtual Environments. In 2018 Tenth International
Conference on Quality of Multimedia Experience.
7. Holger Regenbrecht and Thomas Schubert. 2002. Real
and Illusory Interactions Enhance Presence in Virtual
Environments. Presence: Teleoperators and Virtual
Environments 11, 4: 425–434
8. Valentin Schwind, Pascal Knierim, Nico Haas, and Niels
Henze. 2019. Using Presence Questionnaires in Virtual
Reality. In Proceedings of the 2019 CHI Conference on
Human Factors in Computing Systems (CHI ’19), 1–12.
9. Martin Usoh, Ernest Catena, Sima Arman, and Mel
Slater. 2000. Using Presence Questionnaires in Reality.
Presence: Teleoperators and Virtual Environments 9, 5

3https://assetstore.unity.com/packages/tools/integration/vive-input-

utility-64219
4
https://github.com/MartinFk/VRQuestionnaireToolkit

