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ABSTRACT

In this paper, we present a proposed format for reporting human
studies in Human-Robot Interaction (HRI). We call for details which
are often overlooked or left out of research papers due to space
constraints, and propose a standardized format to contain those
details in paper appendices. Providing a formalized study reporting
method will promote an increase in replicability and reproducibility
of HRI studies and encourage meta-analysis and review, ultimately
increasing the generalizability and validity of HRI research. Our
draft is the first step towards these goals, and we welcome feedback
from the HRI community on the included topics.
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1 INTRODUCTION

Standardization of methods is an ongoing effort in the Human-
Robot Interaction (HRI) community, demonstrated by the ACM/IEEE
HRI Conference’s annual Workshop on Test Methods & Metrics!,
currently in its 5th iteration. Consistent interest in this workshop
led its participants to form an IEEE Study Group on Standards for
HRI in 2020 to explore the readiness of the state of research.

The IEEE Standards Association (SA) publishes standards doc-
uments and enables working groups to meet and collaboratively
construct draft standards. In late 2021, after results from the study
group were promising, the IEEE SA and Robotics & Automation
Society (RAS) approved the creation of their first two standards
groups in HRI: IEEE P3107, “Standard Terminology for Human-
Robot Interaction”®, and IEEE P3108, “Recommended Practice for
Human-Robot Interaction Design of Human Subject Studies™.

IEEE P3108 aims to lay out a set of suggested guidelines for
HRI researchers conducting human studies, as well as best prac-
tices for the design of HRI studies. In particular, some of the ma-
jor goals of IEEE P3108 are to enable “human-subject studies to
maintain standards for reporting, enable reproducibility and verifi-
cation/validation studies, and to maximize the likelihood of results
and methodologies being leveraged by other studies” [1]. In order
to accomplish this goal, a subgroup of P3108 drafted a study report-
ing form to record important details that may not be included in
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paper texts due to space considerations. This could enable better
replicability and reproducibility of HRI studies, while also allowing
both readers and reviewers to quickly assess the various signifi-
cant elements of a study’s design and results. The resulting form
would be highly encouraged to be submitted in parallel to every
study-centric submission in HRI-related venues.

In this paper, we present a preliminary draft of the reporting form
and explain the included fields. By publishing the draft version, we
hope to obtain some feedback from the HRI community regarding
additional items or changes that would be of use for study reporting.

2 MOTIVATION

As the field of HRI is maturing, significant effort has been dedicated
in the last decade to formalize what is meant by HRI research and
how it should be conducted [2]. The need to create guidelines for
designing and reporting HRI studies has been discussed in the
literature over the last decade [3, 5, 17, 20] and is still a source
of debate inside the community [8, 14, 15, 18]. Previous attempts
have tried to identify the common aspects among diverse studies,
especially in the field of social robotics.

An example of one such attempt is seen in Fraune et al., [10].
Within this paper, the authors summarize the central insights gained
from the recent Workshop Your Study Design (WYSD) workshop held
at the 2021 International Conference on Human-Robot Interaction.
In particular, they contribute greatly to the question of how one can
conduct experiments in HRI, but fall short in one important area.
Namely, the authors offer no guidance or standards for the reporting
of study designs, analyses, metadata, and results. While this is not
entirely unexpected given the scope of the WYSD workshops, it is
nonetheless important as without such standards, any cumulative
research dependent on replication, reproducibility, or meta-analysis
cannot reasonably be conducted.

Indeed, reporting the expected information in published papers
is also connected to the important issue of replicability and repro-
ducibility in HRI studies [11]. In addition to validating existing
studies, replication efforts can provide novel insights on the gen-
eralizability of existing findings [19]. However, as mentioned by
Cordero et al. [5], current HRI works lack essential information to
reproduce and generalize their findings. This problem could depend
on four reasons: a) the lack of a standard to address a multidisci-
plinary community composed of computer scientists, psychologists,
engineers, philosophers, educators, and researchers belonging to
other disciplines; b) the lack of meta-data that describes the demo-
graphics of participants, the study design, various variables like
independent, dependent and control variables, and more, charac-
terizing new research; c) the unsustainable practice of linking code
and other support materials in the published papers, e.g., personal
websites likely inaccessible in future; d) the absence of shared met-
rics to be applied in various scenarios. Moreover, other factors such
as specific hardware, demographics, cultural identity, and mutable
testing conditions might represent a barrier toward the standard-
ization, replication, and reproducibility of consistent results across
studies because of their influence on the interaction. It is worth
clarifying that this work aims to improve reporting of human stud-
ies in order to facilitate the replication of the study’s methods and
research questions, rather than achieving the exact results.
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In addition to replicability and reproducibility, standards also
hold great promise for meta-analysis. Meta-analyses offer the field
of HRI a way to overcome the limitations of any single study by
leveraging the results of multiple studies in order to estimate a
broad relationship between variables (i.e., effect size) [4, 16]. This
method has gained popularity in the field of HRI in recent years
(see: [6, 7, 12, 13]) but one key limitation of this methodological
approach is that studies must report sufficient data to be included
in such analyses. For example, [6] found 121 studies relevant to
their meta-analysis but could only use 26 of these papers - less
than 25%. Similarly, [20] reviewed metrics and scales across six
years of HRI conferences. Although the vast majority used custom
scales (which is itself a concern for the comparability of methods),
the authors could not find the text of most surveys, which further
damages the replicability of a study. By developing these standards
and presenting them to the HRI community, this paper can further
empower meta-analysis and evidence synthesis, and allows for
more frequent and wider ranging meta-analyses in the field of HRI.

3 RECOMMENDED REPORTING FORMAT

The most recent draft of the full reporting form can be found at https:
//tinyurl.com/hri-study-reporting. In the following subsections, we
will describe each section of the form and explain the included
fields. Due to space constraints, we list the majority of items in text,
but the actual document is intended to contain tables of questions
and entry fields that can be filled in by a researcher and adjusted
to meet their study parameters.

The specific fields were selected over multiple meetings of the
IEEE P3108 subgroup on study reporting. Many of the items were
motivated based on key study details that are lacking in current
conference papers. The group reviewed a sample of papers and
determined which additional details might assist with replicability.
In addition, some fields were motivated by a desire for stronger,
more consistent methodology in HRI studies. We observed recurring
issues, such as small sample sizes without relevant power analysis
or other justification. Including such relevant fields in our form
may encourage researchers to think critically about elements that
are overlooked in their reporting.

3.1 General Information

The reporting form begins with some basic information to ground
the topic and context of the study. We understand that some of these
fields may initially need to be redacted for anonymized submissions,
but the goal version is presented here.

Study Title The title of the paper in which the human study is
described.

Author Names Authors in the same order as on the paper.

Author Institutions Authors’ place of work while conducting
the study, such as universities, research institutes, or companies.

Study Setting Type of setting(s) that the research was conducted
in: lab, field, online/crowd-sourced, etc.

City, Country of Research Geographical location(s) where the
study was conducted.

Dates Conducted Period of time over which the study was
conducted (possibly multiple date ranges).
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Table 1: Suggested reporting format for detailed demographics

Category Justification Breakdown/Statistics of Participants  Statistics of Target Population
(why was this needed?) (e.g. range, mean, max/min) (if known)

e.g., Age To obtain a variety of viewpoints 18-45; mean 26 years global mean 31 years

Gender To obtain a representative sample; observe potential gender-specific effects 49.58% female

20 female (50%)

Institutional/Ethical Review Board Name of the board which
reviewed the study and the approval number, if required by the
researcher’s institution, or reasons why it is not required.

Approval or Study Registration Link If available, link to the
approved IRB/Ethical Review application or other study registration
venue.

3.2 Participants/Recruitment

This section of the reporting form reviews how participants were
handled during the study. The motivation is ethical handling of
subjects, as well as revealing potential biases in the results due to
the sample selection criteria or demographics.

Number of Participants Total number of participants across
groups. If multiple iterations of the study were conducted, list the
numbers of participants separately. If any participants voluntarily
dropped out of the study, indicate this number/rate as well.

Recruitment Pool Characteristics of the people who were con-
tacted to participate in the study. For example, university students
or children, or your crowd-sourced participant selection criteria.

Recruitment Method Briefly explain how participants were
contacted. For example, mailing list, bulletin board posting, class
announcements, and personal solicitation.

Justification for the Number of Participants Briefly explain
your power analysis or other justification for the number of partic-
ipants in your study.

Compensation / Rewards If the participants received any com-
pensation for their participation, indicate the amount and in what
form.

Consent Type Briefly explain how participants consented to par-
ticipate in the study. For example, informed consent form, consent
by guardian or proxy, etc., or information sheet for survey/other
exempt study.

Link to consent form or information sheet If applicable,
include the link to the full consent form or information sheet. Al-
though requirements may vary by institution, this provides a base-
line for what the participants were informed of.

Demographics and Rationale behind the Collection If de-
mographics were collected, list which categories were asked. For
each category, provide justification for why they were needed in
this study. Include a link to the demographics questionnaire, if pos-
sible, for wording replication. Table 1 shows an example of how
we recommend demographics reporting should be done.

Descriptive Statistics List the corresponding descriptive sta-
tistics of participants (e.g., mean and standard deviation of age;
number of male and female participants).

Target Population of the Work The population(s) and/or re-
search communities that the authors intend their research to be
applied to or used by. For example, seniors, children with autism,
manufacturing employees, etc.

Demographics of the Target Population For the criteria
above, list the statistics of the target population, e.g., applications
for the elderly can use the Organisation for Economic Co-operation
and Development (OECD)’s elderly population data [9]. This can
be easily compared to the participant pool demographics.

Pre-study Inclusion/Exclusion Criteria If participants were
included/excluded based on a pre-survey, authors should indicate
the criteria and how many were selected/eliminated per criterion.

3.3 Study Design

The Study Design section should contain the main technical de-
tails of the study that was conducted. This should be sufficiently
detailed for an independent researcher to recreate the experimental
structure.

Apparatus The platform(s) used in the study (i.e., what robot(s),
device(s), and/or survey platform(s) were used).

Control Method (if applicable) Indicates how the system has
been controlled (e.g., autonomous, Wizard of Oz, hybrid) and the
control variables in the environment.

Interaction Method Details how participants were able to in-
teract with the system (e.g., live interaction, simulation, remote
interaction, video, audio, images).

Structure Report the structure of the experiment, for example
whether the experiment was Within Subjects (participants per-
formed more than one condition) or Between Subjects (participants
performed only one condition). Additionally, how many partici-
pants per group or condition, and how many conditions. For exam-
ple: N X M Between Subjects, where N is the number of participants
and M is the number of groups (conditions). The conditions will be
expanded upon in the following subsection.

Duration / Repeats / Intervals The duration of each individ-
ual trial, the number of repeats for each participant, and the time
between trials.

Post-Study Exclusion Criteria Any criteria for exclusion, such
as erroneous trials (e.g., system failure, unexpected participant be-
haviours, external reasons). Also include the corresponding number
of excluded participants and/or trials per criterion.

Subjective and Objective Measures List all subjective mea-
sures (e.g., user preference, trust) and objective measures (e.g., tim-
ings, response rates, task performance). For subjective measures,
list the questions and/or scales used for each measure. We recom-
mend listing the measures along with the relevant hypotheses, as
mentioned in the following subsection.

Description of Modifications to Existing Scales (if applica-
ble) List how existing scales have been adapted to the study and
whether they have been validated.

3.3.1 Design Elements. We imagine several elements of Study De-
sign will require separate reporting tables, specific to the experi-
mental structure, outlined below.
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Table 2: Suggested reporting formats for hypotheses

Hypotheses Was it supported? Statistical tests used
e.g., 1. A slower robot is perceived as safer than a faster robot. Yes / No / Partially (explain or reference paper)  e.g. ANOVA

2. A slower robot is perceived as less performant than a faster robot.

Predictions (i.e., measurable differences between conditions) Was it supported?

e.g., 1. Safetyconda > Safetyconan Yes / No / Partially (explain or reference paper)  p-value

2. Performanceconga > Performancecondp Yes / No / Partially (explain or reference paper)  p-value

Table 3: Suggested reporting format for design variables

Independent Variables (conditions) Parameters

e.g., type of control joystick, tablet, verbal

Dependent Variables (measures) Metrics Used

% correct
NASA TLX

e.g., task performance
mental workload

Control Variables Metrics Used

e.g., environmental noise sound meter (dB)
time of day clock

Hypotheses: List the hypotheses your experiment attempted
to verify, your predicted results, and whether they were supported.
Also list which statistical tests were used to determine significant
results. Table 2 shows an example of hypotheses reporting.

We additionally ask authors to answer:
Were your hypotheses pre-registered? Yes (provide link) / No
Were your predictions pre-registered? Yes (provide link) / No

Variables: List the Independent Variables (conditions), Depen-
dent Variables (measures), and any other Control Variables relevant
to the experiment. Table 3 shows an example of how we visualize
the reporting of design variables should be done.

Group Layout: Report the way in which your participants were
grouped, within to the experimental structure reported previously.
For Within Subjects studies, the order of conditions within each
group should be listed as well. If possible, additionally report the
demographic statistics of each individual group. An example of a
structured table for reporting this can be found in the full reporting
form: https://tinyurl.com/hri-study-reporting.

Statistical Tests Summary. In this free-form section, the au-
thors should include information to help other researchers repro-
duce their statistical tests. For example, ANOVA (Analysis of Vari-
ance) tables.

3.4 Code & Data Release

This section collects information about where the study’s code
and/or collected datasets can be found. This can include algorithms
and scripts for data collection during the study, scripts for post-
study data cleaning and analyses, or any other code that would be
valuable for replication. This enables researchers to more quickly
build upon others’ work. Although it is understandable that in
some cases proprietary code cannot be shared, pre-processed and
anonymized data as well as code/software used to generate statistics
are highly encouraged to allow reproduction of results.

Code Availability Information on the code availability (e.g.,
open source, available by request, proprietary/not publicly avail-
able). The authors should indicate how code can be obtained by
other researchers (if available). They may also include licensing
information for code reuse. If authors were unable to include online
access to these items, they may instead point to a file path within a
supplemental archive.

Repositories or notebooks Link to collections of code files,
such as GitHub repositories, Google Colab, Jupyter Notebook, or R
Markdown files.

Data collection scripts These can include motion capture code
and audio/video collection scripts, in addition to verbal/text scripts
for study instructions given by the administrators.

Data cleaning and analyses scripts If the study’s data cleaning
and analyses scripts are available, they can be linked here for use
by other researchers to ensure that post-processing and results are
found in similar ways.

Online datasets If available, link to the dataset(s) used. For
example, a Zenodo or other Digital Object Identifier (DOI) link that
should be persistent.

4 CONCLUSION & FUTURE WORK

In this paper, we introduced the first draft of the IEEE P3108 stan-
dards committee’s recommendations for study reporting. Better
reporting is needed to increase the transparency of HRI research.
A standardized set of items and format for reporting will facilitate
study comparisons and enable reproduction of human studies in
HRI. Furthermore, its use as a paper appendix or supplemental
material can free up space in the main paper for more detailed
technical methods, results, and discussions. We imagine that, in
time, as the form becomes more comprehensive, researchers may
also consult this as a guide when planning a study to remind them
of factors to consider, increasing the strength of their initial results.
Our community currently lacks replication studies due to the dif-
ficulty of obtaining information about past studies; documentation
is inconsistent, and often knowledge is lost as researchers transition
into other positions. Facilitating replication will additionally lead to
better validity of HRI research, strengthening methods and results.
In the future, the group aims to create an online database where
HRI researchers can register their study details by filling out a
standard form. This will allow the community to browse studies,
quickly find relevant work, and increase replicability. Creating a
database of studies would also enable large-scale meta-analyses to
be done automatically. We believe there is a significant advantage
in moving towards more standardized methods in HRI, and our
proposed study reporting form is a first step in that direction.
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