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Abstract
Objective: This scoping review aimed to systematically map and categorise action-quality rating systems used to evaluate
individual skill execution in indoor volleyball, with practical relevance for performance analysts supporting elite-level ath-
letes such as the New Zealand VolleyFerns.
Methods: Following the Joanna Briggs Institute and PRISMA-ScR guidelines, a comprehensive literature search was con-
ducted across PubMed, SPORTDiscus, and Scopus. Eligible studies included those that developed, applied, or evaluated
rating systems for technical skill execution in indoor volleyball from 2000 to 2024. Forty-four studies were included after
structured screening and data extraction using CADIMA. Rating systems were classified by typology, analytical approach,
application context, and positional specificity.
Results: Three typological categories emerged: ordinal-descriptive systems (64%), interval-probabilistic models (9%), and
hybrid-emergent frameworks (27%). Analytical approaches ranged from basic descriptive statistics to probabilistic mod-
elling, social network analysis, and machine learning. Most studies focused on elite-level female athletes and emphasised
terminal actions (e.g., serve, attack), with growing attention to contextual and positional variation. Setter and libero
actions were increasingly analysed through system-sensitive models reflecting match phase and tactical role.
Conclusion: Volleyball action-quality rating systems have evolved from static ordinal scales to complex, context-sensi-
tive frameworks that better capture the dynamic relationship between skill execution and match context. However, chal-
lenges such as methodological heterogeneity, inconsistent terminology, and limited validation persist. This review
provides foundational insights for developing robust, role-specific, and analytically sound rating systems to inform coach-
ing and talent identification in elite volleyball.
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Introduction
Performance analysis in volleyball has traditionally empha-
sised outcome-based indicators such as point differentials,
win-loss ratios, or aggregate team statistics. However,
over the past two decades, analysts have shifted their focus
toward process-oriented evaluation. Specifically, the sys-
tematic assessment of how well players execute individual
skills within the flow of match play. Central to this shift
is the development of action-quality rating systems, which
provide a structured method for coding, scoring, and inter-
preting player actions in context. These systems underpin
modern match analysis by aiming to quantify not only
what happened (e.g., a kill, an error) but also how effect-
ively players performed each action relative to technical,
tactical, or situational benchmarks. While the Fédération

Internationale de Volleyball (FIVB) popularised ordinal
coding schemes as early as the 1970s, many of these initial
models1 were based on heuristic judgements of outcome
success rather than validated performance metrics.2 Since
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then, researchers and analysts have proposed a diverse array
of rating frameworks, some maintaining descriptive ordinal
categories (e.g., ‘perfect pass,’ ‘limited options’), others
adopting interval or probabilistic models that estimate
point-scoring probabilities based on Markov chains or
Bayesian inference.3,4 These systems vary not only in scale
structure (ordinal, interval, continuous) but also in their the-
oretical underpinnings, methodological rigour, and practical
usability in coaching and scouting contexts.

Despite their widespread use, action-quality rating sys-
tems in volleyball are highly fragmented. Researchers often
report rating frameworks with inconsistent terminology, a
lack of justification, and little explanation of validation
methods. This inconsistency makes it hard to compare sys-
tems and synthesise findings. For coaches, inconsistent rat-
ing logic makes performance reports tough to interpret,
benchmarking difficult, and practical training decisions
less clear. Some studies assess isolated skills like setting
or serving, while others analyse whole game phases using
combined skills. Some rating systems are backed by reliable
observation tools, but others lack methodological transpar-
ency2 and reduce coach confidence. This diversity presents
both a challenge and an opportunity. It limits the creation of
coach-relevant benchmarks for monitoring, selection, and
tactical evaluation, but it also shows progress in perform-
ance analysis, recognising that action quality is tied to roles
and match dynamics. Previous research accentuates the
need to map and classify evaluation frameworks and clarify
their use for skill assessment in real matches.5

Accordingly, the rationale for this scoping review gains
further support from its applied relevance. Volleyball New
Zealand (VNZ), through its elite women’s program (the
VolleyFerns), is in the process of establishing a national per-
formance baseline for its top 48 female players. A key com-
ponent of this initiative involves using action-quality ratings
to assess positional execution, team system effectiveness,
and individual decision-making under pressure during the
upcoming VolleyFerns Invitational (VFI) Tournament.
However, selecting or developing appropriate rating instru-
ments requires a comprehensive understanding of what sys-
tems exist, how researchers have implemented them in the
literature, and which ones have demonstrated validity, reli-
ability, or contextual adaptability. Without such a synthesis,
performance analysts risk using tools that may lack concep-
tual clarity, empirical robustness, or practical alignment with
coaching needs. Scoping reviews, as articulated by Peters
et al.,6 are particularly well-suited to address such gaps.
Unlike systematic reviews, which typically aim to synthesise
findings around narrowly defined intervention effects, scop-
ing reviews aim to map broad bodies of literature, identify
key concepts, clarify definitions, and chart the range of evi-
dence available across disciplines, populations, and contexts.
This scoping review aims to systematicallymap and categor-
ise action-quality rating systems used to assess individual
skill execution in indoor volleyball, providing a critical

foundation for evidence-based performance evaluation fra-
meworks that can enhance coaching effectiveness, inform
talent identification processes, andoptimise trainingmethod-
ologies in elite volleyball programs.

Methods

Protocol and registration
This scoping review was conducted following the methodo-
logical guidance outlined by the Joanna Briggs Institute (JBI)
for scoping reviews6 and is reported following the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
Extension for Scoping Reviews (PRISMA-ScR) guidelines.7

The purpose of thismethodological approach is to ensure trans-
parency, replicability, and methodological rigour in the map-
ping of existing literature related to action-quality rating
systems involleyball.Theprotocoldefined thepopulation, con-
cept, and context (PCC) parameters, inclusion and exclusion
criteria, and analytical procedures for data extraction and syn-
thesis. The protocol was not registered in an open-access
repository.

Eligibility criteria
Studies were included in this review if they met the following
criteria: (1)volleyball athletes (maleor female), teams,ormatch
contexts at any competitive level; (2) studies that described,
applied, developed, or evaluated an action-quality rating sys-
tem for assessing individual technical skill execution; and (3)
indoor volleyball match or training environments; observa-
tional or analytical studies employing qualitative, quantitative,
or mixed-methods frameworks. Additional inclusion criteria
included: (1) full-text availability in English; (2) peer-reviewed
journal articles, conference proceedings, or validated research
instruments published between 2000 and 2024; (3) explicit
description of rating system typology; and (4) discussion or
application of performance evaluation, not merely frequency
counts or descriptive statistics. Studies were excluded if they:
(1) focused solely on male athletes, beach volleyball, physical
testing, biomechanics, or health-related outcomes (e.g., injury,
physiology); (2) did not apply or develop a skill-rating system;
and (3)were purely narrative commentaries, instructionalman-
uals, or abstracts without methods or results.

Information sources and search strategy
The literature search was conducted across the following elec-
tronic databases: PubMed/MEDLINE, SPORTDiscus, and
Scopus. The search strategy was developed and conducted in
accordance with the Peer Review of Electronic Search
Strategies (PRESS) checklist to ensure its robustness and com-
prehensiveness.8 The search strategy encompasses both con-
trolled vocabulary (e.g., MeSH terms) and free-text terms to
capture all relevant literature. The key search terms were
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‘volleyball,’ ‘skill performance,’ and ‘rating systems,’ along
with their synonyms, related terms, and any appropriate varia-
tions. Database-specific syntaxes were adapted to ensure thor-
oughness and reproducibility (see Supplementary). For
instance, in PubMed/MEDLINE, the search string was as fol-
lows: (‘volleyball’[MeSH Terms] OR ‘volleyball’[All
Fields]) AND (‘action quality’[All Fields] OR ‘performance
rating’[All Fields]) AND (‘player position’[All Fields]).

Selection of sources of evidence
To facilitate a structured and transparent approach to
screening and selection, all identified citations were
imported into the CADIMA platform, an open-access, web-
based tool specifically designed to support systematic
reviews, and evidence maps across diverse disciplines.9

CADIMA was chosen due to its functionality in guiding
reviewers through each stage of the scoping process, includ-
ing duplicate removal, screening, documentation of inclu-
sion decisions, and evidence tracking. Following the
import, automatic de-duplication was conducted in
CADIMA, and the remaining titles and abstracts were
screened against the predefined eligibility criteria. A single
author performed screening without secondary screening or
consensus adjudication. As such, no procedures (e.g., dual
screening, calibration exercises, or independent verifica-
tion) were undertaken to reduce potential screening errors
or reviewer bias.

After title and abstract screening, full texts of potentially
relevant studies were retrieved and evaluated using
CADIMA’s built-in decision-logging interface. Again, the
author solely conducted this step. Reasons for exclusion
at the full-text stage were recorded in accordance with
best practice standards outlined by PRISMA-ScR guide-
lines, though these decisions were not independently cross-
checked. The limitations of this single-reviewer approach
are acknowledged in the discussion section and are consid-
ered in the interpretation of results. Despite this limitation,
CADIMA’s structured environment enabled consistent
documentation of decisions and preserved an auditable
workflow. This transparency aligns with calls for improved
methodological reporting in scoping reviews and enhances
reproducibility.9

Data charting
Data charting was conducted using the CADIMA system-
atic review platform, which facilitated a structured, trans-
parent, and reproducible approach to evidence extraction
and synthesis. Given that this scoping review was con-
ducted by a single researcher, no calibration exercise or
inter-rater reliability procedures were implemented.
However, to ensure methodological rigour, an iterative
approach was maintained throughout the data charting pro-
cess. The initial charting form was developed based on the

key elements outlined in the research objectives, including
variables related to study metadata, rating system typolo-
gies, data collection methods, reliability and validity
checks, and statistical approaches. As recommended by
Kohl et al.,9 CADIMA’s interface supported the systematic
capture, storage, and revision of extracted information,
enabling efficient tracking of modifications and rationales
across the review timeline.

Throughout the charting process, the form was continu-
ously refined to accommodate new insights and emerging
categories from the included studies. This iterative revision
was guided by both the methodological diversity of the lit-
erature and the need to capture nuanced features of action-
quality rating systems in indoor volleyball. Specific atten-
tion was paid to ensuring consistency in variable definitions
and the applicability of extracted information to the
review’s conceptual framework. All extracted data were
reviewed multiple times during the synthesis stages to
ensure completeness and coherence with the original
sources.

Data items
To address the review’s aim of mapping and categorising
action-quality rating systems in indoor volleyball, a com-
prehensive set of data items was extracted from each
included study. These items were selected to capture the
methodological, contextual, and conceptual characteristics
relevant to evaluating skill execution through performance
analysis. The charting process focused on both descriptive
metadata and domain-specific content to support both the
mapping and synthesis phases.

First, general study characteristics were recorded,
including the full article title, year of publication, primary
institutional affiliation of the lead author, and the country
where the study was conducted. This was followed by docu-
mentation of the study’s stated aim or research purpose to
understand the analytical focus and theoretical framing of
the work. Population-related data were then extracted, spe-
cifying the gender of participants, their competitive level
(e.g., elite, sub-elite, university, youth), and the specific
sample characteristics, such as the number of matches,
sets, rallies, or individual player actions analysed. Where
applicable, the tournament or competition context was
also recorded to situate the study within real-world match
environments (e.g., national league matches, international
tournaments, and Olympic Games).

Subsequently, for each study, the variables measured
were identified and described, particularly those related to
the assessment of skill quality. These included the specific
skills evaluated (e.g., serve, pass, set, attack, block, dig),
as well as any contextual variables (e.g., match phase,
player position, score differential) used in the analysis.
The methods of data collection were also documented,
including the use of observational tools, video analysis
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software, notational systems, and automated coding plat-
forms. Furthermore, central to this review was the extrac-
tion of each study’s action-quality rating system typology.
The extracted typology included the scale structure (e.g.,
ordinal, interval, probabilistic), the number of categories
or scoring levels, and the conceptual logic underlying the
rating (e.g., outcome-based, decision-quality, biomechan-
ical execution). Where available, we also noted whether
the rating system was adapted from existing frameworks
or developed independently.

Simultaneously, to assess methodological robustness,
we recorded whether and how the studies addressed reliabil-
ity and validity. Specifically, we noted any mention of inter-
or intra-observer reliability measures, training procedures
for coders, instrument validation steps, or statistical techni-
ques used to establish the consistency or predictive accur-
acy of the rating system. We also captured the statistical
approaches employed in the analysis, including descriptive,
comparative, sequential, inferential, or modelling techni-
ques (e.g., chi-square, ANOVA, regression, Markov chains,
and Bayesian estimations). Finally, key findings and study
implications were summarised, with particular attention to
insights related to action-quality interpretation, rating sys-
tem applicability, or relevance to coaching and match prep-
aration. Where applicable, the format of data representation,
such as tables, graphs, transition matrices, or coding trees,
was recorded to understand how information was visualised
and communicated. Therefore, these data items enabled a
structured and nuanced mapping of how action quality
has been conceptualised, operationalised, and applied
within the volleyball performance analysis literature.

Critical appraisal of individual sources of evidence
Given that the objective of this scoping review is to identify
and map the types of action-quality rating systems used to
evaluate individual volleyball skills, a formal critical
appraisal of the included studies was not conducted.6,7

The purpose of a scoping review is to provide a comprehen-
sive overview of the available evidence, regardless of study
quality, to examine the breadth, characteristics, and concep-
tual boundaries of the field. The present review, therefore,
focused on describing and synthesising the approaches, typ-
ologies, and analytical frameworks employed across the lit-
erature rather than evaluating the methodological rigour of
each source of evidence.

Synthesis of results
We conducted a structured narrative synthesis to collate and
interpret findings across included studies, following estab-
lished guidelines.10,11 This approach was selected due to
the heterogeneity in rating system typologies, analytical
techniques, and application contexts across studies. The
synthesis aimed to answer four predefined research

questions related to the types, methods, contexts, and
positional patterns of volleyball action-quality ratings. We
first grouped studies according to rating system typology
(i.e., ordinal-descriptive, interval-probabilistic, hybrid-
emergent) to establish conceptual homogeneity. Within
each group, we examined methodological features, includ-
ing the statistical, computational, or inferential techniques
used to interpret action-quality ratings. Analytical methods
were then inductively categorised into four overarching
domains: (a) descriptive and inferential statistics; (b)
sequential and network-based analyses; (c) probabilistic
and Bayesian modelling; and (d) machine learning and
composite metric derivation. These categories were refined
through iterative comparison with existing volleyball per-
formance analysis frameworks.

Data were summarised in tabular format using a struc-
tured extraction form that included each study’s analytical
approach, primary variable targets, and interpretation of
action-quality outcomes. Key themes and patterns were
identified across studies through constant comparison,
with attention paid to how methodological choices aligned
with different rating purposes, game contexts, or positional
foci. Where applicable, we highlighted methodological
innovations, limitations, and implications for practice. We
did not conduct a quantitative meta-analysis due to the non-
comparability of outcome metrics and the exploratory aims
of the review. This approach allowed us to (a) map the land-
scape of evaluative and analytical practices in volleyball
action-quality research; (b) identify trends and gaps in
methodological application; and (c) generate evidence-
informed recommendations for future research and practi-
tioner use.

Results

Selection of sources of evidence
A total of 305 records were identified through database
searches across PubMed/MEDLINE (n= 79), Scopus (n=
10), and SPORTDiscus (n= 216). After the removal of 6
duplicate records, 299 titles and abstracts were screened;
of these, 247 were excluded for not meeting the inclusion
criteria. The remaining 52 full-text reports were retrieved
and assessed for eligibility. Subsequently, 8 were excluded:
2 due to unavailability in English and 6 due to the under-
representation of female participants. As a result, 44 studies
fulfilled all the specified criteria and were included in the
final scoping review (see Figure 1).

Characteristics of sources of evidence
The 44 included studies demonstrated broad international
representation and variability in gender focus, competition
context, and sample size. Geographically, the research
was concentrated in eight countries. Spain accounted for
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the largest proportion (n= 15; 34.1%),12–26 followed by the
USA (n= 8; 18.2%),3,4,27–32 Brazil (n= 7; 15.9%),33–39

Greece (n= 6; 13.6%),40–45 Portugal (n= 4; 9.1%),46–49

Slovakia (n= 2; 4.5%),50,51 and one study each from
Finland (2.3%)52 and Poland (2.3%).53 Regarding the parti-
cipants of each of the individual sources, most studies
focused exclusively on female athletes (n= 29;
65.9%),3,4,12–15,17–20,24–26,29–32,34–39,43,46,47,49,50,52 with
the remaining 15 including both men and women in either
comparative or pooled analyses (34.1%; see
Figure 2(a)).16,21–23,27,28,33,40–42,44,45,48,51,53

Competition levels and tournament settings were cate-
gorised into five contextual groupings (see Figure 2(b)).
International-level studies (n= 22; 50%)16–18,21–
23,25,26,28,33,36,37,40,42–49,51 comprised analyses of the
Olympic Games, FIVB World Championships, European
Championships, and other top-tier events, providing high-
performance benchmarks. National-level studies (n= 10:
22.7%)12,14,15,19,34,35,38,39,41,53 examined domestic elite lea-
gues such as the Brazilian Superliga and Italian Serie A1.
Collegiate-level studies (n= 7; 15.9%)3,4,27,29–32 focused
primarily on NCAA Division I programs in the USA. A

Figure 1. PRISMA 2020 flow diagram for the present review.
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small subset (n= 4; 9.1%)13,20,50,52 combined elite and jun-
ior categories within the same design, enabling cross-level
comparisons. One study did not specify its competition con-
text (2.3%).24

Sample sizes and units of analysis varied across studies.
Some focused on large datasets encompassing hundreds of
matches and thousands of skill executions (e.g., 100+
matches).4,12,20,27,28,34,39,43,44,48,53 In contrast, others
employed smaller, focused samples (e.g., 6–8
matches)15,24–26,46,47,52 to explore specific tactical or pos-
itional questions. Further details about the individual stud-
ies, including specific data on gender focus, competition
contexts, and sample sizes, are provided in
Supplementary. Therefore, these characteristics emphasise
the heterogeneity and richness of the evidence base, span-
ning multiple countries, genders, levels of play, and analyt-
ical scopes. This diversity enhances the transferability of
insights while also accentuating contextual nuances that
may influence action-quality measurement in volleyball.

Results of individual sources of evidence
The included studies employed a diverse array of rating typ-
ologies, analytical frameworks, and positional emphases in
evaluating action quality in elite-level volleyball. This sec-
tion presents the findings across three domains: (a) rating
system typologies, (b) analytical approaches, and (c) action
quality analysis by player position.

Rating system typologies. Most studies (n= 28; 63.6%; see
Figure 2(c))13,14,16,19,20,22–26,31–35,38,40–46,48,50–53 employed
ordinal-descriptive rating systems grounded in established
coding scales, such as those developed by the FIVB.1,54–
57 These systems assigned fixed values to actions (e.g., 1–
4 or 1–5 scale) based on subjective or operationalised defi-
nitions of quality, often using discrete, skill-specific metrics
(e.g., serve efficacy, dig rating) to evaluate performance
across contexts. Subsequently, a smaller subset (n= 4;
9.1%)4,28–30 applied interval-scaled or continuous rating
models, particularly when modelling skill transitions or
action outcomes probabilistically. These studies moved
beyond ordinal scales by applying continuous probability
estimates to rating categories, often using posterior distribu-
tions or logistic coefficients as interpretive metrics. Twelve
studies (27.3%)3,12,15,17,18,21,27,36,37,39,47,49 developed or
adopted hybrid frameworks combining descriptive metrics
with context-specific weighting, social network analysis,
or emergent coding logic, using interaction networks,
eigenvector centrality, and sequential-action typologies to
assess game-phase efficacy. Further details about the indi-
vidual studies, including instruments used and variables
measured, are provided in Supplementary.

Analytical approaches. The majority of studies employed trad-
itional descriptive statistics (n= 26; 59.1%; see
Figure 2(d))13,14,16,17,19,20,22–25,31–35,38,41–45,48,50–53 followed
by inferential tests such as t-tests2,2,44,45 chi-square
tests,13,22,23,25,31,32,50 and ANOVAs.19,34,38,41,53

Figure 2. Number of studies by their characteristics included in the present review.

6 International Journal of Sports Science & Coaching 0(0)



Regression-based approaches17,20,33,41,42 were frequently used
to identify predictors of performance outcomes. A growing
body ofwork (n= 8; 18.1%)15,36,37,39,40,46,47,49 integrated tem-
poral and relational dynamics via sequence and network ana-
lysis. Sequential lag analysis,46 game-complex
sequencing,15,39,47 and centrality measures36,37,49 were used
to uncover patterns of action transitions and the structural prop-
erties of rallies. Several studies (n= 5; 11.4%)3,4,28–30 applied
probabilistic and Bayesian models to capture uncertainty and
transition dynamics. Recent studies (n= 5; 11.4%)12,18,21,26,27

integrated machine learning to derive composite efficiency
metrics.18,27 Theseworks utilised recursive partitioning,21 ker-
nel density estimation,27 and unsupervised clustering12 to build
composite indices. Further information about the individual
sources, including reliability and validity measures, are pro-
vided in Supplementary.

Action-Quality Ratings Across Player Positions. Several studies
examined how action-quality ratings varied by playing pos-
ition, providing position-specific insights into technical
demands and performance contributions. Key comparisons
show that setters were evaluated for more than technical
accuracy, with Hybrid and probabilistic frameworks incorp-
orating spatial variability, decision-making complexity, and
downstream influence on attack outcomes.16,21,39 In con-
trast, outside and opposite hitters were most frequently
represented, with analyses emphasising their action volume,
attack versatility across zones and tempos, and terminal effi-
cacy.42,53 Outside hitters, specifically, were more involved
in transition and coverage actions, while studies also
reported role-based variations in serve type, serving zone,
and effectiveness.25,26 Middle blockers were typically ana-
lysed for block participation, tempo-dependent attack exe-
cution, and positional decision-making within defensive
systems.13,38 Defensive specialists like liberos, though
rarely the focus of full performance models, featured prom-
inently in continuity-based metrics, including dig

performance, phase-specific reliability, and reception qual-
ity in different match contexts.14,18,39 Notably, liberos had
higher pass accuracy in early set or lower-pressure situa-
tions, but performance dropped under score-line pres-
sure.14,18,42 Despite the rise of Hybrid-Emergent rating
systems, literature still focuses primarily on setters and
attackers, with liberos and middle blockers comparatively
underrepresented in multi-action Hybrid frameworks, des-
pite their tactical importance. Detailed results from individ-
ual sources are in Supplementary Table B4.

Evolution impact on coaching and analysis practices. The pro-
gression from ordinal-descriptive to probabilistic and
hybrid frameworks represents more than methodological
advancement (see Figure 3), it reflects a fundamental shift
in how volleyball performance is conceptualised and
applied:

1. Strategic Decision-Making: Early ordinal systems
(e.g., FIVB 1–4 scales) provided binary success/fail-
ure feedback, limiting strategic insights. Modern
probabilistic approaches (e.g., Markov chain models
used in 11.4% of studies) enable coaches to quantify
transition probabilities and optimise tactical deci-
sions based on expected point values rather than
subjective assessments.

2. Player Development: The shift toward contextual
sensitivity allows coaches to identify specific situ-
ational strengths and weaknesses. For instance, stud-
ies using network-based analysis revealed that
action quality propagates differently through rally
phases, enabling targeted intervention strategies for
phase-specific skill deficits.

3. Match Preparation: Advanced composite metrics
facilitate opponent analysis by revealing systematic
patterns in action quality under varying match con-
ditions, pressure situations, and positional rotations.

Figure 3. Temporal distribution of action-quality rating system typologies (2000–2024).
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Synthesis of results
The analytical interpretation of action-quality ratings in vol-
leyball has evolved from frequency-based, inferential statistics
to context-sensitive, probabilistic, and machine-learning
approaches. Each methodological class contributes uniquely
to understanding action quality: (a) descriptive-inferential
methods offer interpretability and ease of application but
may overlook temporal complexity; (b) sequential and net-
work approaches enhance understanding of interaction struc-
ture across game phases; (c) probabilistic and Bayesian
models frame quality in terms of expected impact and uncer-
tainty; and (d) composite and machine-learning techniques
operationalise multidimensional performance models suited
to modern analytics. The synthesis suggests that no single
method is sufficient; rather, integrative approaches that com-
bine statistical rigour with structural and contextual sensitivity
are best suited for contemporary action-quality evaluation in
volleyball.

Discussion

Summary of evidence
Typologies of rating systems. The dominant typological foun-
dation across the 44 studies was ordinal-descriptive rating,
used in over 60% of included research. These systems apply
discrete, rank-ordered categories to skill execution (e.g.,
‘poor,’ ‘adequate,’ ‘excellent’). They are commonly adapted
from legacy frameworks such as the FIVB’s statistical sys-
tem1,54–56 and Eom and Schultz’s57 evaluative scale. These
ordinal systems often use 4–6 point Likert-type scales, with
skill-specific operational definitions (e.g., serve efficacy,
attack continuity) delineated by outcome or technique quality.
While early studies applied uniform scales across skills, later
work adopted skill-specific categorical rubrics, allowing finer
discrimination for actions like setting or digging, particularly
in complex transitions or out-of-system play. Additionally,
emergent typologies included interval and probabilistic mod-
els, introduced to address the limitations of fixed ordinal cat-
egories in capturing within-category variation and interaction
dynamics. These systems, most notably Markov chains,4,29,30

Bayesian regressions,3,4,28 and expected point value models,
framed each technical action as part of a probabilistic decision
tree or event sequence. Here, rating is not an evaluative label
but an estimated transition likelihood or point differential
derived from observed frequencies and modelled priors.
Furthermore, a third class, hybrid and emergent frameworks,
integrated spatial-temporal, contextual, and positional inputs
to derive composite indices such as the Technical Individual
Contribution Coefficient (T-ICC),18 Points Scored Above
Average per Set (PAAPS),28 and context-indexed weighted
performance scores. These systems treated performance as
an emergent property of interaction networks, often informed
by game-complex sequencing, phase-of-play logic (K0–KV),

and spatial positioning. This typology reflects an epistemo-
logical shift, from viewing action quality as static and isolated
to seeing it as dynamic, probabilistic, and contingent on match
phase, role, and task constraints.

Analytical approaches. The analytical techniques employed
across studies mapped closely to the complexity of their rating
systems. Descriptive statistics (means, standard deviations, fre-
quencies)wereubiquitous,especially inordinal-descriptivestud-
ies where they served to summarise action frequencies and skill
efficacy distributions. Basic inferential techniques (i.e., t-tests,
Chi-square, ANOVA) were frequently used to compare out-
comes across genders, competition levels, or match contexts.
However, their interpretive scope was often constrained by
assumptions of variable independence and scale linearity.
Moreover, toaddress inter-variabledependencyandmultivariate
dynamics, a growing subset of studies employed multivariate
techniques such as MANOVA, canonical discriminant ana-
lysis,48 and multinomial logistic regression.33,35 These enabled
researchers to identify combinations of action qualities that
best predicted performance outcomes (e.g., side-out success,
attack efficacy), and were especially useful in classifying team
or positional profiles. Subsequently, more advanced studies
appliedBayesianandmachine learningmethods tomodeluncer-
tainty and optimise classification. For example, Florence et al.29

and Miskin et al.30 used Dirichlet priors within Markov-chain
frameworks to estimate transition probabilities with quantified
uncertainty, while Fellingham28 used hierarchical logistic mod-
els to derive positional contributions to rally success. Several
studies usedMonteCarlo simulations,Gibbs sampling, or recur-
sive partitioning to test the stability and predictive accuracy of
their models, a methodological advancement rarely seen in earl-
ierperformance-analysis literature.Simultaneously,anemerging
approach was the use of network-based analysis,36,47 where
game actions were treated as nodes and transitions as edges,
enabling calculation of centrality measures (e.g., eigenvector,
degree centrality) to identify key skills and phases within game-
complex architectures. This allowed for visualisation and quan-
tification of how action quality propagates through a rally, offer-
ing unique insights into the systemic structure of elite play.

Implementation contexts. The application of action-quality
rating systems spanned a wide array of competitive, demo-
graphic, and situational contexts, providing insight into
how rating validity may vary across volleyball subpopula-
tions. Most studies examined elite-level women’s volley-
ball, particularly within international competitions (e.g.,
FIVB World Championships, Olympics, continental lea-
gues), where data infrastructure, match filming, and nota-
tional access were most developed. These contexts often
allowed for richer, multi-angle video analysis and greater
sample sizes, enhancing the precision and reliability of
coding procedures. Conversely, several studies24,50 investi-
gated youth, junior, or developmental categories, including
under-18, collegiate, or sub-elite national players. These
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studies underlined different action-quality profiles, often
lower error rates but less tactical variation, and suggested
that rating scales must account for developmental con-
straints and learning curves. Furthermore, match-specific
variables such as set number, scoreline, game phase, and
match importance (e.g., finals vs. group stage) were increas-
ingly embedded within more recent studies.18,42 This
reflects a movement toward phase-sensitive and
context-aware performance indicators, in contrast to earlier
models that assumed rating consistency across match seg-
ments. These contextualised models improve ecological
validity, enabling inferences about action quality under
fatigue, pressure, or shifting tactical demands.
Geographically, the sample drew heavily from European,
South American, and North American volleyball cultures,
with Spain, Portugal, Brazil, and the United States fre-
quently represented. Most studies were situated within aca-
demic–federation partnerships, granting access to national
databases and league systems, though transparency in data
access and sample origin varied across studies.

Positional and skill-specific focus. Analysis of action-quality
ratings was strongly skewed toward serve, reception, set,
attack, dig, and block, with terminal actions (e.g., spike,
serve) most frequently evaluated. However, skill evalua-
tions were often disaggregated by player position, illumin-
ating unique tactical demands and rating requirements.
First, setters were typically assessed on setting location,
accuracy, attack tempo enabled, and response to defensive
disruption.36,38 Metrics such as setter movement distance,
setter’s action range with availability of first tempo
(SARA),21 and the ability to maintain first-tempo attack
under suboptimal conditions were frequently used.
Advanced analyses included conditional dependencies
between dig quality and setting zone,45 or decision-tree
modelling of side-out options by setter rotation. Second,
outside hitters and opposites were central to terminal effi-
ciency evaluations. Studies such as Drikos et al.42 and
Palao et al.22 emphasised attack outcome variation by pos-
ition, with outside hitters operating more often under pres-
sure (e.g., broken play, off-system sets) and opposites
demonstrating high-risk serving and back-row attack effi-
cacy. These roles were often paired with block metrics,
reflecting their dual offensive and defensive impact. Last,
liberos and defensive specialists were typically assessed
on reception quality, dig location, and pass-to-attack transi-
tion facilitation. Ratings often used categorical scales with
binary error scoring. However, newer frameworks (e.g.,
T-ICC R3)18 began weighting their contribution to systemic
outcomes, such as enabling middle attack or shifting setter
location. Notably, libero actions were underrepresented in
early ordinal studies but gained analytical weight in emer-
gent frameworks focused on first-ball continuity and
out-of-system resilience. Hence, the positional granularity
of action-quality ratings is increasing, moving from generic

skill execution toward role-sensitive metrics that reflect sys-
temic contribution and tactical function. However, few
studies have yet unified these insights into fully integrated,
team-wide efficiency frameworks, marking a key direction
for future work.

Limitations
Several methodological and interpretive limitations of this
scoping review warrant consideration. The principal limita-
tion is that screening, selection, and data extraction were
performed by a single reviewer, without independent dupli-
cate screening, consensus adjudication, or retrospective
verification. Although this approach is sometimes adopted
in resource-constrained scoping reviews and was transpar-
ently reported, it may increase the risk of selection bias.
Subjectivity may have influenced decisions during title/
abstract screening, full-text eligibility assessment, and
data charting, particularly in cases requiring interpretive
judgment rather than clear-cut decisions.

This limitation is especially salient with respect to the
classification of action-quality rating system typologies,
and most critically, the identification of Hybrid-Emergent
frameworks. Unlike ordinal or probabilistic systems,
Hybrid-Emergent typologies are defined by conceptual
blending, adaptive weighting, or post-hoc analytical evolu-
tion, characteristics that are often implicitly described rather
than formally labelled in primary studies. As a result, typo-
logical assignment required interpretive synthesis across
methodological descriptions, analytical procedures, and
reported use-cases. Without secondary reviewer verification
or inter-rater reliability assessment, there remains the possi-
bility that some systems were misclassified, over-
interpreted, or inconsistently grouped, which could influ-
ence the apparent prevalence and conceptual boundaries
of this typology.

The absence of duplicate data extraction prevented cal-
culation of inter-rater agreement, such as Cohen’s κ, and
limits confidence in whether extracted variables – rating
scale structure, reliability reporting, and analytical applica-
tion – are reproducible. Although structured charting and
clear operational definitions reduced error, these do not
fully substitute for independent checks. Therefore, the syn-
thesis is best seen as a theoretically informed overview, not
a definitive taxonomy of volleyball action-quality rating
systems.

Additional limitations reflect the scope and intent of
scoping reviews. Consistent with scoping review method-
ology, no formal appraisal of methodological quality or
risk of bias was undertaken; however, this does hinder
evaluation of internal validity or weighting of findings.
The search strategy was limited to peer-reviewed,
English-language literature, thereby excluding grey litera-
ture, such as coaching manuals, federation reports, and
applied analytics frameworks. Given the practice-led nature
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of performance analysis research, this exclusion may lead to
insufficient representation of innovative or field-embedded
rating systems not available in academic publication
avenues.

Considerable heterogeneity across studies – in rating
system design, analytical methods, competitive context,
and population – necessitated a narrative synthesis.
Although findings were systematically organised by typ-
ology, analytical logic, and contextual application, such
diversity constrains comparability and precludes both quan-
titative aggregation and generalisability. This review does
not evaluate predictive validity or performance impact,
nor does it advocate frameworks. Principal limitations,
therefore, include lack of comparability, restricted general-
isability, and the absence of predictive performance
assessment.

Future research should prioritise dual-reviewer screening
and extraction, formal assessment of inter-rater agreement,
and structured expert consultation, as current approaches
maybe limited by single-reviewer bias and subjective bound-
ary definitions. These steps would help refine typological
boundaries, particularly for emergent hybrid systems.
Integrating methodological appraisal and outcome-based
validation would further strengthen the evidence base,
addressing the limitation of inconsistent appraisal standards.
Doing so would also support translation into high-
performance coaching and talent development environments
while mitigating risks of misapplication due to insufficient
validation.

Practical applications for coaches and analysts
The findings of this review provide several actionable
insights for volleyball practitioners:

Performance evaluation framework selection. Based on our
analysis, coaches should select rating systems that align
with their specific objectives. For positional skill assess-
ment, ordinal-descriptive systems (used in 63.6% of stud-
ies) offer interpretability and ease of implementation.
However, for comprehensive team analysis, hybrid frame-
works that integrate contextual variables provide more
nuanced insights into player contributions within game
systems.

Training program design. The evolution from frequency-
based to context-sensitive approaches suggests coaches
should incorporate situational variables when assessing
skill execution. For example, setter evaluation should con-
sider not only technical accuracy but also spatial variability
and attack outcome facilitation, as demonstrated in
advanced frameworks like the Technical Individual
Contribution Coefficient.

Talent identification enhancement. The position-specific rat-
ing patterns identified in this review (e.g., liberos showing
higher pass accuracy in low-pressure situations) can inform
recruitment strategies and position-specific development
pathways. Coaches can use these benchmarks to identify
players who excel under specific match conditions

Conclusion
This scoping review offers a comprehensive map of how
action-quality rating systems have been conceptualised,
operationalised, and applied in volleyball performance ana-
lysis. Drawing upon 44 included studies, our synthesis
revealed that the field has evolved from foundational
ordinal-descriptive frameworks to more nuanced, probabil-
istic, and hybrid systems that integrate technical actions
with contextual and systemic match dynamics. These devel-
opments mark a conceptual adjustment: from static skill cat-
egorisation toward dynamic modelling of player actions
within evolving team systems and match contexts.
Subsequently, a primary insight is the increasing use of
emergent composite metrics, which reflect a more compre-
hensive approach to evaluating action quality. These mod-
els not only grade execution quality but embed the skill
within its functional role, such as whether a high-quality
set facilitates a first-ball side-out or contributes to phase
transition effectiveness. Hence, the emergence of such com-
posite, context-sensitive metrics reflects a paradigmatic
shift in volleyball analytics, from isolated skill assessment
to system-sensitive performance modelling. From an ana-
lytical standpoint, we observed an expansion in methodo-
logical sophistication. While many early studies employed
descriptive statistics and ordinal coding systems, recent
research increasingly utilises machine learning, multivariate
regressions, Markov chains, and dynamic network analyses.
This transition towards diverse analytical approaches
reflects a methodological pluralism responsive to the com-
plexity of performance in elite volleyball. Additionally, sev-
eral studies linked rating systems to performance indicators
such as rally outcomes, phase success, or role-specific con-
tributions, thereby increasing their applied utility for coa-
ches and analysts.

Accordingly, implications for practice are multifaceted.
First, action-quality rating systems must be designed with
contextual and positional specificity. Studies that evaluated
setters, liberos, or opposites in isolation frequently reported
that positional responsibilities mediate the meaning and
impact of technical execution. As such, rating frameworks
that fail to accommodate role-differentiated performance
risk producing erroneous conclusions. Second, our findings
suggest that future system development should balance
interpretability with complexity. While machine-learned
models offer strong predictive power, their lack of transpar-
ency may limit adoption in applied settings. A hybrid
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approach (i.e., leveraging both data-driven and
theory-informed metrics) may provide a more useful bridge
between research innovation and coaching practice. Finally,
this review underlines significant gaps in the literature, par-
ticularly regarding validation across populations (e.g.,
youth vs. elite, male vs. female), under-representation of
defensive and transition phases, and inconsistent termin-
ology across studies. Thus, addressing these gaps is vital
for the next generation of rating systems to serve both aca-
demic and applied purposes.

In conclusion, the trajectory of volleyball action-quality
rating research reflects growing methodological depth and
increasing alignment with systemic performance models.
However, meaningful advancement will require standard-
isation of terminology, robust validation across contexts,
and deeper engagement with coaches and practitioners to
ensure analytic outputs are both insightful and actionable.
This scoping review lays the foundation for those future
developments by consolidating what is known, revealing
what is missing, and suggesting how the field might evolve.
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