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Abstract

Systematic coding of observed human behaviour (SCOBe) is used across disciplines and
topics but methodological reporting is often incomplete. We developed internationally gen-
erated, interdisciplinary guidelines for methodological reporting of such research. Using
Delphi methodology, a working group of 22 experts sought group consensus in three
rounds. Participants first assessed an initial set of reporting criteria (round 1). Next, in
interactive meetings participants revised these criteria and reached consensus on reporting
content (rounds 2 & 3). We present 20 criteria constituting the first comprehensive report-
ing guidelines for SCOBe research using existing, newly developed, or modified coding
systems. The criteria encompass three procedural domains: 1. Research context; 2. Proper-
ties of the coding scheme; and 3. Application of the coding scheme. The presented guide-
lines will assist in substantiating and assessing the quality of SCOBe research. We encour-
age researchers to adopt these guidelines, to enhance quality of mono- and interdisciplinary
research.

Keywords Observational research - Systematic coding - Interdisciplinary research -
Methodological reporting - Delphi methodology

1 Introduction

Systematic coding of observed human behaviour (SCOBe) is a method used to inter-
pret, quantify, and analyse both verbal and non-verbal human behaviour.! Observations
can occur either in real-time or involve audio- or video-recorded data. Researchers may
observe specific behaviours at specific times or during longer periods using more global
ratings (Bakeman and Quera 2011; Yoder and Symons 2010). This type of research allows

! We use the term ‘behaviour’ in a broad sense (see Online Appendix B, Glossary). Hence, whenever we
use the term ‘behaviour’, this may also refer to an individual’s emotions, states, or attributes.
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reliable and observably verifiable investigation of naturally occurring behaviours or mech-
anisms exhibited during interactions that cannot always be validly reported by participants
themselves, as many of these behaviours are unconscious and brief, or are subject to mem-
ory biases and effects (Philpot et al. 2019; van Dulmen et al. 2012). Systematic coding of
observed human behaviour is used for a large variety of research goals across disciplines,
including family studies (e.g., Gardner 2018), criminology (e.g., Lindegaard and Bernasco
2018), psychology (e.g., Hiller et al. 2018), education (e.g., Terroba et al. 2022), sports
science (e.g., Castafier et al. 2017), and health communication (e.g., Bensing et al. 2006).
Examples of behaviours under study are patient involvement in medical decision-making
(Menichetti et al. 2021), the public’s social distancing compliance behaviours (Hoeben
et al. 2021), bystander behaviour during public violence (Ejbye-Ernst et al. 2022), emo-
tional flexibility of parent—child dyads (Van der Giessen et al. 2015), and police-citizen
interactions (Philpot et al. 2021). Although the focus of such research using SCOBe may
differ substantially across and even within disciplines, methodological quality and trans-
parency are always of utmost importance to ensure reliable, valid, and replicable results.

Across these various disciplines and topics, numerous systems for coding behaviour
have been developed. Although some have been validated for wider use (e.g., Biringen
et al. 2000; Zimmermann et al. 2011), many are tied to specific studies or projects (e.g.,
Hiller et al. 2018). The quality and detail of scientific reporting about SCOBe systems and
their application varies widely. For example, many reports on coding schemes (Online
Appendix B) lack sufficient detail about the development process and application of the
codes (Online Appendix B), and on validity and/or reliability testing. It is therefore often
difficult to assess the quality of this type of research, limiting the replicability, visibility,
secondary use, and further refinement of existing coding systems, and impeding the field’s
progression.

Efforts to develop methodological reporting guidelines (e.g., CONSORT for randomised
controlled trials) have shown that such guidelines can enhance consistency in reporting and
facilitate the evaluation of research underlying multiple studies (Kearney 2014). Similarly,
we believe that guidelines will advance the methods used in these studies by increasing
the transparency and consistency of scientific reporting. Such guidelines could not only
support researchers in reporting about their research, but also facilitate its evaluation for
reviewing or replication purposes. Although initial reporting criteria or ‘rules of thumb’
have been proposed within specific disciplines (e.g., Chorney et al. 2015; Portell et al.
2015), no comprehensive reporting guidelines exist.

We therefore aimed to compile interdisciplinary guidelines for methodological report-
ing of research using systematic coding of observed human behaviour (SCOBe). Spe-
cifically, we sought to develop such guidelines for reporting the use of existing systems,
newly developed systems, and modification of existing coding systems. Recognising that
researchers may use SCOBe in combination with a variety of other methods, we have not
considered broader methodological considerations (e.g., justification of the sample size) in
the development of our guidelines.

2 Methods

An interdisciplinary and international working group of experts in SCOBe methodology
participated in a multi-day hybrid workshop funded and supported by the Lorentz Center
(www.lorentzcenter.nl/about-us.html). The collaborative effort and input from experts in
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different fields and countries allowed for the robust, interdisciplinary approach required to
develop comprehensive guidelines (Moher et al. 2010).

2.1 Design

We used Delphi techniques to establish consensus among the involved experts. In Del-
phi methodology, experts typically evaluate an issue in multiple ‘rounds’ —in our case
three—interspersed with controlled feedback (Niederberger et al. 2021; Powell 2003). Del-
phi methods were deemed particularly suitable for our specific purpose of creating broadly
supported guidelines among a diverse group of experts, because of their ability to struc-
ture and organize group communication (Powell 2003). Prior to the workshop, participants
assessed an initial set of reporting criteria (round 1), based on existing preliminary and
mono-disciplinary guidelines (see ‘preparatory steps’). Next, participants revised the ini-
tial reporting criteria and collaboratively reached consensus on reporting content for each
criterion, using in-person meetings (round 2) and online meetings (round 3; see ‘group
work’).

2.2 Workshop participants

The workshop brought together 22 participants who were experienced in systematic cod-
ing of observed human behaviour (SCOBe). All participants were intricately involved
throughout the development of the guidelines and the writing process, and collaboratively
co-authored the current manuscript. For the selection of participants, the organisers (M.H.,
J.N., EH., C.M,, and M.S.) used a snowballing approach to seek representation from dif-
ferent scientific disciplines, levels of professional seniority, geographical location, and gen-
der (see Online Appendix A). The workshop consisted of a three-day in-person meeting
held in February 2023, followed by two online meetings in March and May 2023. To max-
imise global participation, plenary sessions of the in-person workshop were recorded and
made available to non-European online participants.

2.3 Preparatory steps-Delphi round 1

Prior to the workshop, the organisers searched the literature using Google Scholar with
variations of the keywords ‘behavioural coding’ and ‘coding scheme’, to identify and
compare existing SCOBe reporting guidelines. Additionally, group members were asked
to suggest existing guidelines, resulting in two articles (Chorney et al. 2015; Portell et al.
2015) that were utilised for a forward/backward citation search to identify other source
materials. Useful methodological guidance was identified in seven additional publications
(Bakeman et al. 2008; Blanch-Hartigan et al. 2018; Harris and Lahey 1982; Heyman et al.
2014; Jakubauskaite 2021; Jones and Raymond 2012; Tschan et al. 2018). Based on the lit-
erature, two preliminary sets of criteria were created, focusing on conducting and reporting
on SCOBe research, respectively. Group members provided feedback on the preliminary
criteria through a questionnaire, addressing aspects such as order, in/exclusion, and termi-
nology. Based on the input, the organisers agreed to narrow the workshop focus to creating
reporting guidelines (as opposed to guidelines for conducting research).

After integrating feedback, the organisers developed a second version of the reporting
guidelines. The guidelines were developed in a non-sequential checklist format and divided

@ Springer



M. A. Hillen et al.

into three procedural domains: Context (Domain 1); Properties of coding scheme (Domain
2); and Application of coding scheme (Domain 3). Additionally, the organisers created a
glossary (see Online Appendix B) to facilitate interdisciplinary consensus on definitions,
and illustrate links between the terms used throughout the guidelines and other common
terms in the disciplines represented. Lastly, the project was registered on Equator to ensure
transparency, raise awareness, and prevent duplication (see https://www.equator-netwo
rk.org/library/reporting-guidelines-under-development/reporting-guidelines-under-devel
opment-for-other-study-designs/#SCOBE).

2.4 Group work-Delphirounds 2 & 3

During the three in-person workshop days, small multi-disciplinary groups updated and
refined the criteria within all three domains. Subsequently, plenary discussions resolved
remaining issues, such as terminology, prioritisation, and allocation of criteria to domains.
Day 1 focused on determining the scope and focus of each domain. Day 2 entailed review-
ing the results of day 1. Day 3 entailed creating detailed descriptions and instructions per
criterion. During days 1-3, considerable time was spent discussing and aligning terminol-
ogy regarding the exact focus of these guidelines to be universally applicable across dis-
ciplines. By the end of day 3, we reached consensus on the most accurate terminology
and agreed on the terms ‘Systematic Coding of Observed human Behavior’ (abbreviated
as SCOBe). This combination of terms was agreed to be sufficiently specific—for exam-
ple, the terms ‘observational research’ were considered too broad, and ‘human’ was added
because we cannot speak to the applicability of the guidelines. The SCOBe terms were
also determined to be sufficiently inclusive—for example, the term ‘video’ was intention-
ally left out, as also audio data or transcriptions are used in some disciplines. After day 3,
revised reporting guidelines were shared with the online participants.

Online participants reviewed the revised guidelines and provided feedback prior to the
online meeting days (workshop days 4 and 5; Delphi round 3). During day 4, online par-
ticipants reviewed and revised each domain in online breakout rooms. Participants from the
in-person workshop joined to respond to queries from online participants and to facilitate
consensus on any additional changes. After the workshop, the organisers compiled an ini-
tial manuscript draft, which they distributed to all participants for feedback.

Day 5 addressed unresolved issues about the manuscript draft, facilitated collaborative
real-time drafting of the discussion section, and encouraged discussions of guideline dis-
semination plans. Afterwards, the organisers consolidated all suggested edits and additions
to create an updated draft, which all participants reviewed before finalizing the manuscript.
Consensus on the revised set of criteria was reached among all participants.

3 Results

The results section comprises two elements: (1) a checklist of criteria recommended for
inclusion in any scientific reporting of systematic coding of observed human behaviour
(SCOBe) research, categorised into the three procedural domains (Table 1) elaboration and
further clarification of each criterion. A glossary of essential terms (marked in text using
underlining) is provided in Online Appendix B. An online checklist version of the guide-
lines can be found in Online Appendix C. The reporting guidelines describe only those ele-
ments specific to SCOBe research. Researchers who combine SCOBe with other methods
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Table 1 Checklist of reporting guidelines

Item

10
10a
10b

10c

11

12

13

14

15

16

17

18

19
20

Domains and criteria
Domain 1: Research context
Concept(s) under study

Rationale for use of
systematic observational
coding

Context of research

Research population

Acquisition of source data

Sampling within available
source data

Explanation

Describe the research concept(s) on which the systematic observational coding
focuses, including any potential sub-concepts, preferably including empirical and
theoretical foundation.

Explain why systematic observational coding was chosen as the most appropriate
method for the study and how it links to the theoretical framework.

Provide a description of the context of the observational research and report where
and when source data were obtained.

Specify who were present in the observation and whose behaviours were being
coded. Report relevant characteristics of the sample.

Describe observational data sources, how these were obtained (e.g., video, audio,
in situ, or transcription; level of experimental manipulation; level of researcher
participation), and whether the data were collected for the current research aim
(primary or secondary data).

Describe the sampling approach, for example, the designated periods or events
within the source data in which the concepts were coded.

Domain 2: Properties of coding scheme
Domain 2a: General description of coding scheme

Name and availability of the
coding scheme

Rationale for use of this
specific coding scheme
Validity and reliability of the
coding scheme as
established in previous
research
Specification of codes
Description of codes
Connections between codes

Granularity of codes

Provide the name of the coding scheme. Ideally, provide the full coding scheme and
codebook in the manuscript or supplementary materials. If that is not possible,
provide information on how readers can access those materials.

Provide an explanation for the selection and use of this specific coding scheme
(versus other available schemes).

Provide the validity and reliability of the original coding scheme as it has been
established in previous research.

Provide a description and explanation of all the codes that were used in the study.
Describe the interrelatedness of the different codes, including potential hierarchy
between the codes, whether codes were mutually exclusive and exhaustive, and
any prioritisation in coding procedures.

Specify the coding unit, i.e., the level of specificity at which codes were assigned
(e.g., micro or macro level).

Domain 2b: General description of newly developed or modified coding scheme

Justification for coding
scheme modification or
development

Modification or development
process

Validity assessment for the
newly developed or modified
coding scheme

Reliability assessment of the
newly developed or modified
coding scheme

Describe why a coding scheme was modified or developed. That is, describe why
existing coding schemes could not be used and elaborate on the theoretical and
empirical framework of the new or modified coding scheme.

Specify how the coding scheme was developed or modified.

Describe how validity of the newly developed or modified coding scheme was
established, and which types of validity were assessed.

Describe how reliability of the newly developed or modified coding scheme was
established, and which types of reliability were assessed.

Domain 3: Application of coding scheme

Coder selection and training

Coding procedures

Reliability preservation
throughout coding scheme
application

Ethical considerations

Facilitating software
Data preparation and
analysis

Describe the process of training individuals to apply the coding scheme to the data
correctly and reliably in relation to the study purpose. Additionally, describe any
relevant information related to the selection, eligibility, and/or suitability of coders.
Provide a comprehensive description of how and by whom the codes were
practically applied to the raw observational data, including the calibration process.
Describe the steps taken to maintain reliability during the coding process, i.e.,
procedures to minimise coder drift and reliability outcomes achieved when applying
the coding scheme to source data.

Describe ethical considerations and aspects of the approval process relevant or
pertinent to the observations undertaken.

Describe which software was used to view, code, and analyse the data.

Describe how coded data were prepared pre-analysis and which descriptive and
statistical tests were applied.

SReporting order may vary depending on disciplinary standards and/or journal requirements.
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are advised to additionally consult available guidelines for other methodologies through the
Equator database for reporting guidelines (www.equator-network.org).

Because the reporting guidelines are intended for application within multiple disciplines
and for multiple types of systematic coding of observed human behaviour, not all criteria
may be applicable to each individual study. Moreover, the order of reporting required by
the conventions of any specific discipline may be different from the order in which the
criteria are listed. What information is considered essential to report, and in which section
of the manuscript it should be reported, may vary depending on disciplinary standards or
practices. We recommend that where it is not possible to report on certain criteria, authors
briefly explain this in the appropriate section of their manuscript.

3.1 Domain 1: Research context

This domain includes the reporting of the theoretical background, context, and focus of the
research, and the procedures of data collection.

3.1.1 Criterion 1: Concept(s) under study

Describe the research concept(s) underpinning the systematic coding of observed human
behaviour (SCOBe), preferably including their associated empirical and theoretical founda-
tions. Make sure that the sub-concepts are described, when applicable (e.g., ‘caregiving
skills’ as the main concept with sub-concepts ‘instrumental and emotional caregiving’). If
the study combines systematic observational coding with other methods, specify how the
concepts captured through the SCOBe design relate to the objectives of the overall study.”

3.1.2 Criterion 2: Rationale for use of systematic observational coding

Explain why systematic coding of observed human behaviour was the most appropriate
method to address the specific research question(s), research concept(s), research popu-
lation, and (if relevant) how it aligns with the theoretical framework.

3.1.3 Criterion 3: Context of research

Provide a description of the context of the source data (Online Appendix B). Specifi-
cally, describe where the data were collected, both in terms of geographical location
(e.g., city, country) and observation sites (e.g., classroom, paediatric out-patient clinic,
lab, home), and when the data were collected (e.g., October 2022—March 2023). Where
relevant, include contextual information related to the timing of data collection (e.g.,
during a pandemic lockdown) or the situation that was observed (e.g., mother-infant
interactions during nappy change). Consider data protection and privacy conventions
and regulations when reporting this information—overly high levels of specificity may
jeopardise confidentiality.

2 Using a framework that distinguishes different types of (observational) methodologies might be helpful,
e.g., Portell et al. 2015.
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3.1.4 Criterion 4: Research population

Specify who were present in the observation and whose behaviours were coded (i.e.,
sample), including whether the observation included individuals, dyads, triads, or larger
groups. Make sure to clearly distinguish between the people present in the observation
and those whose behaviours were coded. For example, a recorded medical consultation
could involve a physician, nurse, patient, and informal caregiver, whereas the coding
focuses exclusively on physician behaviour.

3.1.5 Criterion 5: Acquisition of source data

Describe how the source data were collected (e.g., video, audio, in situ, or transcrip-
tion). Specifically, describe recording procedures, such as the use of hard- and software,
set-up of cameras (e.g., camera angle), and related technical aspects (e.g., recording of
sound). Address the level of ‘naturalness’ of the observation, both regarding partici-
pants’ behaviour and the setting (Tunnell 1977). These aspects may vary in the degree
to which behaviour was naturalistically observed vs. experimentally manipulated and
observed in a naturalistic environment vs. controlled (laboratory) setting. Elaborate on
the level of researcher participation and corresponding reactivity risks, that is, whether
actively monitored cameras, unmonitored cameras, participatory filming, or in situ
coding were used. Also, describe whether source data were collected for the current
research aim or for another purpose (i.e., primary or secondary data). In the case of
secondary data, disclose the data origin, owner, and initial purpose of collection (e.g.,
CCTV footage of public spaces in downtown Cape Town, collated by municipality
operatives for local safety initiatives), including whether and where these data may be
accessed. Explain why these source data were selected, addressing the fit between the
task or context and the research aims.

3.1.6 Criterion 6: Sampling within available source data

Describe the sampling approach, specifically in which designated periods or events
within the available source data the concepts were coded. This may include clarifying
whether data were sampled in a single or in multiple sessions. Describe whether all raw
source data were used (continuous sampling, i.e., using the whole length of the obser-
vation period) or whether and how random or non-random sampling was applied. For
example, describe the selection of specific time points (e.g., video-still; instantaneous
sampling), time intervals or segments (interval or scan sampling), or the non-random
selection of segments in which specific behaviours or situations of interest occurred.
Provide a rationale for the sampling strategy in the context of a theoretical framework or
overall methodological parameters of the study.

3.2 Domain 2-Properties of coding scheme

This domain covers the reporting of the coding scheme characteristics. Domain 2a
includes criteria that describe the general characteristics of coding schemes. We recom-
mend researchers to report these for all studies applying systematic coding of observed
human behaviour methodologies, regardless of whether it involves the application of an
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existing coding scheme, development of a new scheme, or modification of an existing
scheme. Domain 2b contains additional criteria that apply specifically to newly devel-
oped or modified coding schemes. These need not be reported for studies that exclu-
sively use existing coding schemes.

3.3 Domain 2a—General description of coding scheme
3.3.1 Criterion 7: Name and availability of the coding scheme

Provide the name of the coding scheme that was used. If possible, display the full cod-
ing scheme either in the manuscript itself, in supplementary materials, or as reference
to its public location elsewhere (e.g., website or online repository). Additionally provide
information on how and where to access the codebook (Online Appendix B). For exist-
ing coding schemes, refer to an open repository or prior paper that provides the code-
book, or list the developers’ contact information. Report whether the coding scheme is
freely available and/or whether coder training is available and/or required.

3.3.2 Criterion 8: Rationale for use of this specific coding scheme

Explain why this specific coding scheme was used. Specifically, describe the theoretical
and empirical framework underpinning the original coding scheme, such as its research
population parameters, or the cultural and historical context in which it was developed.
Reflect on any relevant differences between the original and the current study, for exam-
ple, in terms of context, sample, or research procedures. Discuss transferability if a cod-
ing scheme was used outside of the originally validated (geographical, cultural) context
or research population. For example, if a coding scheme developed for children was
used to study adults, reflect on its applicability in this population.

3.3.3 Criterion 9: Validity and reliability of the coding scheme as established
in previous research

For studies using an existing or modified coding scheme, provide brief information on any
previous research that illustrates its validity and reliability (Mokkink et al. 2012). Different
types of validity and reliability may be more or less relevant to report, depending on the
context or study characteristics. For example, if a coding scheme is based on a reflective
model, —where multiple sub-codes jointly reflect or form one measure— assessing structural
validity and internal consistency is crucial. Examples of types of validity that may be rel-
evant include:

e Content validity: for example, clinical and teaching experts’ evaluation of the degree

to which a ‘patient-centred communication’ coding scheme reflects the intended
behaviour;

@ Springer



Guidelines for reporting research using systematic coding...

e Construct validity: for example, whether observationally coded child compliance posi-
tively relates to parent-reported child compliance (convergent), and the degree to which
the codes of child compliance relate to an adjacent concept, such as child aggression
(divergent);

e Structural validity: for example, the degree to which scores on a measure to assess car-
egiving skills adequately reflect the dimensionality of caregiving skills;

e Cross-cultural validity: for example, whether the codes are equally applicable in a
Dutch vs. South-African setting; and

e Cross-contextual validity: for example, whether the codes are equally applicable in
street fights vs. robbery, general population vs. autistic children, 30 years prior vs. now.

Information on reliability may include:

e [nter-rater reliability: for example, to what extent two independent raters agreed on
their application of codes to assess empathic communication across a set of observa-
tions;

e [ntra-rater reliability: for example, to what extent an individual coder’s application of
codes was consistent over a large dataset of 80 observations, conducted over 3 months;
and

e [nternal consistency: for example, degree of interrelatedness across sub-codes within a
measure to assess teachers’ behaviours to activate students.

For reporting on reliability and validity regarding newly developed or modified coding
schemes, please refer to criteria 13, 14, and 15.

3.3.4 Criterion 10: Specification of codes

a. Description of codes. Name and globally describe each code and sub-code. For complex
or extensive coding schemes or detailed descriptions of the codes, refer to the codebook or
supplemental materials. If a code contains different values, outcomes, or answer catego-
ries, provide those too. For example, the code ‘level of maternal warmth towards the child’
could consist of a scale ranging from 1 (low) to 5 (high). Consider the use of examples,
anchor points, video stills, or pictures to enhance your description.

b. Connections between codes. Describe the interrelatedness of the different codes.
Specifically, address hierarchies between codes: distinguish overarching from more spe-
cific sub-codes. Discuss mutual exclusivity of codes, that is, the extent to which multiple
(sub-) codes from the same or different categories could be assigned to the same coding
unit. Describe whether codes were exhaustively or selectively applied, that is, whether
all observed behaviours were coded or whether it was possible that none of the codes
described the observations in particular moments. Finally, if applicable, describe rules for
the prioritisation of codes. Specifically, describe the selection procedure and rationale for
situations in which multiple codes were applicable, but only one code could be assigned.
To enhance comprehensibility, consider including a flowchart or schematic diagram to sup-
port the description.

c. Granularity of codes. Specify the coding unit, i.e., the level of specificity at
which codes were assigned (e.g., micro or macro level). Particularly, describe the use
of fine-grained or micro level coding (e.g., applying codes to specific elements within
interaction(s) or recording(s)) vs. global coding (applying codes to entire interaction(s) or
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recording(s)). When applying ‘fine-grained’ coding, describe whether codes were assigned
to behaviours that occurred at specific time points (point coding, time stamped coding),
over some amount of time (state coding, duration coding), or a combination. Describe
whether temporality was considered, i.e., whether the sequencing or exact timing of behav-
iours was recorded (e.g., to establish latency to behaviour or sequential processes). When
applying global coding, specify the approach to evaluating the full interaction (e.g., ‘what
was the average affection shown between mother and child during their entire interaction’,
‘did shouting take place at any time during the conversation’). Attributes of individuals
that endure over the course of the interaction (e.g., gender), should be considered as global
codes.

3.4 Domain 2b-General description of newly developed or modified coding
scheme

For newly developed or modified coding schemes, we recommend that researchers report
both Domains 2a and 2b. Some modifications to existing coding schemes may require all
criteria outlined in Domain 2b, while others may only require some. The reporting required
will depend on the type and extent of modification as well as on the research question. For
extensive modifications (e.g., addition of multiple codes, alteration/removal of an entire
dimension), all criteria outlined in Domain 2b should be reported. In any case, researchers
should be transparent about any modifications they make (regardless of perceived signifi-
cance) and reflect on whether these changes warrant further validity and reliability testing.

3.4.1 Criterion 11: Justification for coding scheme modification or development

Describe why a coding scheme was modified or developed and why existing coding
schemes could not be used in their original form. Potential reasons could include: no exist-
ing appropriate coding scheme was available, existing coding schemes did not fit the cur-
rent research question, or existing schemes were of insufficient quality. If this conclusion
was based on any applicability or pilot testing, describe this process, and substantiate why
the existing coding scheme was not deemed fit for purpose (in supplementary materials,
if necessary). Finally, describe the theoretical and empirical framework behind the newly
developed or modified coding scheme (see criterion 8).

3.4.2 Criterion 12: Modification or development process

Describe the steps in the modification or development process of the coding scheme. Spe-
cifically, indicate which people were involved, and how and when in the process. Describe
how decisions about the codes and coding unit(s) were made. Specify which modifications
were made throughout the development process (for new coding schemes), or to the exist-
ing scheme (for modified coding schemes). A schematic figure or table may help visualise
the iteration process. If the newly developed or modified coding scheme was tailored to the
study and not necessarily intended for more general use, then it is sufficient to incorporate
all information about the development of the scheme within the manuscript or supplemen-
tary materials. If the coding scheme is intended for future use by other researchers, then
it is recommended that the description of development, reliability, and validity testing is
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reported more elaborately in a separate methods paper (e.g., Choenni et al. 2022) or in sup-
plementary materials.

3.4.3 Criterion 13: Validity assessment for the newly developed or modified coding
scheme

Describe the steps followed during the modification or development of the coding scheme
to assess validity, and report on the validity of its application. Describe which types of
validity were assessed for the current study, how, and why (see criterion 9 for various types
of validity to report and examples).

3.4.4 Criterion 14: Reliability assessment of the newly developed or modified coding
scheme.

Describe the steps followed during the modification or development of the coding scheme
to establish reliability. Specify which types of reliability were assessed (see criterion 9).
Report and substantiate the percentage of data that were double coded to calculate inter-
rater or intra-rater reliability. Elaborate on the statistical analysis of the reliability indica-
tors. Address which coders were involved in establishing reliability in the modification or
development phase, and report their roles (e.g., coding scheme developers, students). Spec-
ify at which levels inter-rater and intra-rater reliability were calculated, that is, for indi-
vidual codes, aggregated groups of codes, subscales, across measurement time-points, or
across interaction type. The relationship between the specificity level at which reliability
was established and the specificity level of the variables used in the analyses should always
be clear. Report reliability for each measurement time point in case of repeated observa-
tions. Consider reporting reliability separately for different subgroups or conditions when
relevant. Note that assessment of reliability should be maintained during the coding pro-
cess (see criterion 17).

3.5 Domain 3 Application of coding scheme

Domain 3 covers the reporting of how the coding scheme was applied in the study, includ-
ing a description of coding procedures and software, ethical considerations, and analysis.

3.5.1 Criterion 15: Coder selection and training

Describe the process of coder training to apply the coding scheme to the source data in
relation to the study question. Describe the nature of the training itself, including train-
ers, duration, frequency, and any post-training support (e.g., consensus sessions). Outline
which observations (e.g., from the current study or from previously collected data) and
how many were used to align the coders. Describe how inter-rater reliability was estab-
lished prior to application of the coding scheme. Also, describe any relevant information
related to the selection, eligibility, and/or suitability of coders, for example, educational
background, skills, vetting or security clearance levels.
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3.5.2 Criterion 16: Coding procedures

Provide a comprehensive description of how and by whom the codes were applied to the
source data. Specifically, clarify who prepared the data for the coding process and how
(e.g., selecting relevant segments for coding, anonymising, allocating data to coders).
Report whether coding was done in vivo, from video, from transcription, or some combina-
tion thereof. Clarify how many coders were involved and how much of the data were coded
by each coder (e.g., were repeated data of the same person coded by the same coder, were
both members of a dyad in dyadic interactions coded by the same coder). Report whether
the subset of data used for coder training purposes or to establish initial reliability of newly
developed or modified schemes was recoded or included in a later stage of the project, and
whether these subsets of data were included in the final analyses.

3.5.3 Criterion 17: Reliability preservation throughout coding scheme application

Describe the steps taken to maintain reliability throughout the coding process. Describe
any procedures followed to minimise coder drift (Online Appendix B) and the reliability
outcomes achieved when applying the coding scheme to source data. Particularly, describe
how the coding process evolved over time, frequency of consensus meetings to enhance
coder alignment, and what was discussed at these meetings. Clarify how differences and
the outcomes of any consensus meetings were managed. Report whether and how coder
notes were incorporated in subsequent coding. Also report which types of reliability were
assessed (see criterion 8) and elaborate on the statistical assessment of these indicators.
Report and substantiate the percentage of data that were coded for reliability. Address the
timing of the reliability assessments, such as whether reliability was assessed at one or
multiple time points throughout the project and specify timings. Describe the level of spec-
ificity at which reliability was assessed (e.g., for individual codes or aggregated groups of
codes). Report reliability for each measurement time-point in case of repeated observa-
tions. Consider reporting reliability separately for different subgroups or conditions when
relevant.

3.5.4 Criterion 18: Ethical considerations

Describe ethical considerations specific to the observations undertaken (Levine et al.
2023), in addition to reporting more generally relevant ethical considerations. Discuss
potential risk of distress or harm to participants and to researchers viewing the data, and
the protocols and procedures to mitigate this (e.g., protocols to handle coder distress).
Examples of relevant ethical considerations are:

e How any sensitive information (e.g., personal, ethical, legal) yielded by the observa-
tions was handled, as such information may be particularly difficult to anonymise dur-
ing systematic coding of observed human behaviour;

e The nature of obtaining informed consent of those captured in the observations, partici-
pants’ rights to withdraw or view data, proportionality. For example, informed consent
for video recordings may have specified that participants can view recordings only after
permission from all parties;
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e  Whether coders were also involved in collecting the observational data or had access
to background information on the observed participants (e.g., blinded or non-blinded
coding). For example, in a study where parents with psychiatric illness are compared to
healthy controls on caregiving skills, coders could be blind to diagnostic information to
objectively code caregiving skills; and

e How the researchers handled security of private and/or public storage of data, including
non-anonymised recordings, and protocols to delete data.

3.5.5 Criterion 19: Facilitating software

Describe which software was used to view, code, and analyse the data. Include a brief
description of how it was used—for example, only to code directly from recordings, or
additionally to calculate inter-rater reliability or descriptive statistics.

3.5.6 Criterion 20: Data preparation and analysis

Describe how the coded data (Online AppendixB) were prepared for the analysis and
which descriptive and statistical tests were applied. Include the steps prior to formal analy-
sis, specifically, procedures for data cleaning, transformation of raw codes for analysis, and
potential (dis)aggregation of codes. If sequential coding was applied, describe how sequen-
tial analysis (i.e., examination of the relation between antecedent and target behaviours)
was approached (Bakeman and Quera 2011). In describing statistical or descriptive tests
applied to the data, be transparent about any coded elements or data that were not used in
analysis and explain why this was the case (e.g., coding was not reliable; source data were
unusable, withdrawal of participants). If ethically possible, provide anonymised or sani-
tised data and analysis scripts, to enable others to replicate the work.

4 Discussion

Using Delphi methodology, we developed international and interdisciplinary guidelines
for reporting about research involving systematic coding of observed human behaviour
(SCOBe), to enhance the visibility and secondary use of coding schemes. Adherence to
these reporting guidelines is essential to the quality, comparability, and replicability of
research by increasing general awareness of key methodological issues. We created these
guidelines and a unified terminology based on the expertise and approaches available in
various fields. Thereby, the guidelines constitute the combined strength of best practices
across multiple disciplines.

Various disciplines have their own research traditions and terminology regarding
SCOBe methodology. Whereas some research areas rely predominantly on a body of estab-
lished and extensively validated coding schemes, others tend to develop specifically tai-
lored coding schemes for each new research question. Data acquisition also varies across
disciplines, ranging from working with existing footage (e.g., CCTV footage) to collecting
recordings in a controlled or experimentally manipulated setting. Moreover, coding tech-
niques range from very broad to highly specific. Some, but not all, of these differences
can be explained through variation between disciplines in the extent and duration in which
SCOBe methodology has been used.
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Through involving a wide range of disciplines, our guidelines are specific enough to
provide researchers with concrete tools for optimal reporting of studies using systematic
coding of observed human behaviour, while being sufficiently broad to fit with research
practices across disciplines. The guidelines enable increasing inter-disciplinarity by facili-
tating and simplifying multi- and inter- disciplinary collaborations. With this integrative
focus, our endeavour is in line with the current international trend of increasing interdis-
ciplinary research. Many societal problems are complex and therefore require such inter-
disciplinary solutions. Research collaborations that cross and combine disciplinary and
thematic boundaries are better equipped to deal with this global reality (Wilthagen et al.
2018), and such collaborations will benefit from the guidelines and terminology we have
developed.

The guidelines can assist researchers, reviewers, and editors in ensuring that sufficient
information is provided in any SCOBe research report, thereby ensuring transparency and
replicability. All this is essential to enable the scientific community in critically apprais-
ing and evaluating studies using systematic coding of observed human behaviour. Ulti-
mately, this may also improve the quality of such research. However, our guidelines do not
describe procedures for conducting research, nor do they represent indicators for quality
of the underlying scholarship. Rigorous reporting is essential to high-quality, yet not suf-
ficient to conduct meaningful research (Kearney 2014). We realise that, in addition to our
reporting guidelines, there is also a need for an interdisciplinary how-to guide on how to
design and conduct SCOBe research. Therefore, our group will work on this in a follow-up
collaborative project. In the meantime, researchers can already use our reporting guidelines
when setting up studies, as a reminder of which components they will later be expected
to describe. Additionally, we refer interested readers to general and discipline-specific
guidance and best practices that have been described elsewhere, which are summarised in
Online Appendix C.

We acknowledge that SCOBe is an evolving approach. As such, our reporting guide-
lines may not prove exhaustive nor immutable. For example, the exponential advances
in machine learning and Al will likely result in increased use of automated video coding
procedures (Bernasco et al. 2021). Moreover, the development and use of hardware (e.g.,
smartphones) that enables audio and video recording is rapidly growing, as is dissemina-
tion of data through social media platforms. As a result, the proliferation of the kinds of
data that are amenable to SCOBe is inevitable. To cater to this vastly changing landscape,
we created an openly accessible directory at https://osf.io/tdnmgq/?view_only=f8f504573f
8645b3999c0bace76ca96¢c. We invite any interested researchers to further discuss, com-
ment on and update our guidelines.

While this study addresses a clear gap in both the methodological and substantive dis-
ciplinary literature, some limitations deserve acknowledgement. Most importantly, the
selection of the expert participants through the network of the organisers resulted in an
overrepresentation of scholars from the Netherlands. Also, the variety of experts included
in the Delphi process may have introduced biases in the communication process due to
differences in authority, personality, or reputation and corresponding issues of hierarchy.
We aimed to reduce these problems and maximise the group’s potential by structuring the
information flow, varying group compositions, and explicitly inviting differing opinions
while encouraging open communication and constructive critique.

Despite these limitations, we believe we have succeeded in developing an interdiscipli-
nary organizing framework, building upon and significantly enriching preliminary mono-
disciplinary guidelines. These newly developed guidelines can assist in advancing and
appraising the methodological rigor of systematic observational research. We hope these
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guidelines will help shape future work involving systematic coding of observed human
behaviour and encourage researchers to adopt this approach in their interdisciplinary
collaborations.

Supplementary Information The online version contains supplementary material available at https://doi.
org/10.1007/s11135-024-01969-9.
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