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Abstract

Rater-mediated scoring is central to performance assessment, yet high reliability alone does not
show how dependable scores were produced. This secondary methodological analysis of
aggregate audited quality-control outputs examines the quality-control architecture and
documented inter-rater agreement of a locally developed Aviation English oral-aural
performance assessment used with 34 fourth-semester Air Traffic Control students in Indonesian
vocational higher education. The assessment represented six analytic dimensions: pronunciation,
structure, vocabulary, fluency, comprehension, and interaction. Two raters coded R1 and R2
completed a six-hour calibration session on 25 June 2026 using 12 anchor recordings; the
calibration ICC was .91 against a prespecified criterion of .80. Main scoring used blinded,
randomized recordings, analytic descriptors, anchor-based drift checks, and an adjudication rule
for material disagreement. The verified report documents 408 participant-time-dimension rating
units and an overall ICC(2,1)=.982, 95% CI [.979, .985], with a mean absolute rater difference of
1.39 points on the 0-100 analysis scale. Results indicate very high pooled agreement but do not
establish dimension-specific reliability, test-form equivalence, official ICAO proficiency levels, or
operational licensing competence. Rater dependability in safety-sensitive language assessment is
therefore best documented as an evidence chain linking construct definition, descriptors,
calibration, blinded scoring, monitoring, and bounded interpretation rather than a single
coefficient.
Keywords: Aviation English, inter-rater reliability, performance assessment, rater calibration,
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Introduction

Performance assessment in Aviation English sits at the intersection of
language testing, professional communication, and safety-sensitive vocational
education. This intersection creates a measurement problem that is different from
the scoring of objective language items. When a learner's oral-aural performance
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is judged through scenario-based tasks, the resulting score is not produced by
the task alone. It is produced through an interaction among the target construct,
task design, analytic descriptors, recorded performance, and rater judgment.
Reliability therefore depends not only on whether two raters eventually produce
similar numerical values, but also on whether the scoring process constrains
avoidable sources of rater variation in a transparent and auditable way (Bachman
& Palmer, 2010; Douglas, 2000; McNamara, 1996).

This issue is especially consequential in Aviation English because familiar
terminology can create an unjustified impression of regulatory equivalence.
ICAO language proficiency requirements address operational communication
and include six language-proficiency dimensions that have shaped training and
assessment practices internationally (International Civil Aviation Organization
[ICAQ], 2010, 2022). Local educational assessments may legitimately use related
dimensions to structure instruction or research, but this does not make them
authorized ICAO tests. Research on Aviation English has repeatedly emphasized
that domain definition, assessment purpose, standard setting, and local
implementation must remain aligned (Alderson, 2009; Knoch, 2014; Moder &
Halleck, 2009; Treadaway & Read, 2024; Yin et al., 2024). A defensible classroom
or research assessment must therefore state what its scores represent and,
equally, what they do not represent.

Aviation English assessment also belongs to the wider air-transport
education and safety system. Radiotelephony communication between pilots and
air traffic controllers is a safety-relevant element of air transportation, and
training and communication practices are shaped by ICAO guidance (Farris et
al., 2008; ICAQO, 2009, 2023; Y.-h. Kim, 2023). Validity concerns about Aviation
English tests have also been voiced from the perspectives of test-takers and
assessors (Assassi & Ghodbane, 2023; H. Kim, 2018). Dependable scoring of the
oral-aural performance of Air Traffic Control students is therefore relevant to the
preparation of human resources for the transportation sector, which is the setting
served by this journal.

Rater-mediated assessment introduces another layer of uncertainty. In
contrast with objectively keyed responses, performance scores depend on human
interpretation of descriptors and evidence in a response. Raters may differ in
severity, in the aspects of performance they attend to, in how they resolve
borderline cases, or in how they apply a descriptor after repeated exposure to
similar performances (Eckes, 2015, Wind & Peterson, 2018). An inter-rater
coefficient is useful because it summarizes agreement, but the coefficient is not
self-interpreting. The choice of reliability model must fit the measurement
design, and the reported coefficient should be read together with confidence
intervals, scoring procedures, and complementary indicators of disagreement
(Koo & Li, 2016; McGraw & Wong, 1996; Shrout & Fleiss, 1979). Empirical studies
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of spoken-language scoring suggest that rater training and experience are
associated with rater performance, and that different types of rater experience
relate differently to severity and consistency (Davis, 2016; Lumley & McNamara,
1995; Neittaanmaki & Lamprianou, 2024; Weigle, 1998).

For absolute-agreement purposes, an intraclass correlation coefficient based
on a two-way random-effects, single-measure formulation is appropriate when
raters are treated as a sample from a broader rater population and the numerical
equality of scores matters, not merely their rank ordering (Koo & Li, 2016;
McGraw & Wong, 1996). Yet even an excellent ICC cannot demonstrate that the
rubric represents the intended construct. Two raters can agree closely while
applying an underspecified or construct-irrelevant rubric. This distinction
parallels contemporary validity arguments in which evidence about scoring and
generalization is necessary but insufficient for broader interpretation and use
claims (Bachman & Palmer, 2010; Flake et al., 2017; Kane, 2013; Messick, 1989).

The parent Aviation English project from which the present analysis is
drawn developed a scenario-based educational performance assessment for Air
Traffic Control students. The construct was defined as oral-aural Aviation
English communication performance on research scenarios and was represented
by pronunciation, structure, vocabulary, fluency, comprehension, and
interaction. The construct was deliberately bounded as an educational research
outcome rather than operational competence, licensing status, or official ICAO
certification. Performance was recorded and evaluated by two raters under a
structured quality-control protocol that included construct orientation,
descriptor review, anchor scoring, independent calibration, blinded main
scoring, drift checks, and adjudication rules.

The wider project generated several distinct evidence streams. Previous
analyses from the project addressed comparative learning outcomes, dynamic-
assessment process evidence, wusability and implementation fidelity,
instructional-design architecture, and a validity argument for an internal
listening-reading assessment. The present study does not re-estimate those
outcomes. Its unit of inquiry is the rater-mediated scoring process for the oral-
aural performance assessment. This separation is important because reliability of
human scoring is a measurement question in its own right and should not be
treated as a minor statistic embedded inside an intervention paper.

Much of the Aviation English assessment literature addresses policy, test
validity, and standard setting (Alderson, 2009; Assassi & Ghodbane, 2023; Knoch,
2014; Treadaway & Read, 2024; Yin et al., 2024). To the authors' knowledge, less
attention has been given to documenting the scoring operation of locally
developed educational assessments as a stepwise, auditable chain from construct
orientation to adjudication, in which an agreement coefficient is reported
together with the controls that produced it. The gap addressed here is therefore
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not a new coefficient but an explicit account of how rater dependability was
produced and which score interpretations that evidence can and cannot bear. The
contribution is a documented quality-control architecture, paired with bounded
pooled agreement evidence, that vocational programs can adapt.

Three research questions guided the study: (RQ1) How was the rater-
mediated scoring process structured to reduce preventable variation in a six-
dimension Aviation English performance assessment? (RQ2) What level of
pooled inter-rater agreement was documented for the 408 participant-time-
dimension rating units? (RQ3) What score interpretations are supported, and
what interpretations remain unsupported, by the available rater-quality
evidence?

Research Method

Design and evidence base

This study used a secondary methodological analysis of verified rater-
quality evidence archived in the final audited report of a larger Aviation English
educational research project. The purpose was not to reconstruct participant-
level rater data or to reanalyse the intervention effect. Instead, the analysis
isolated the documented scoring architecture, calibration evidence, main inter-
rater reliability estimate, mean absolute difference, and inferential boundaries
attached to those results. No participant-level rater values were reconstructed or
reanalysed for this paper; all numerical claims were restricted to aggregate
quality-control outputs verified in the final audited report.

The parent study was conducted in an aviation-vocational higher-education
context with 34 fourth-semester students in an Air Traffic Control study
program. All 34 participants completed the pretest and posttest and, according
to the audited research report, provided informed consent and consent for voice
recording. The present paper uses no participant names and refers only to the
scoring design and aggregate quality-control results.

Assessment construct and rubric

The oral-aural construct was defined as the quality of performance in
Aviation English research scenarios requiring message comprehension, spoken
response, and management of interaction. Six analytic dimensions were used:
pronunciation, structure, vocabulary, fluency, comprehension, and interaction.
The dimensions were construct-referenced to Aviation English communication
requirements, but they were not used to assign official ICAO proficiency levels.
The report further states that a critical-information checklist supported
interpretation of communicative completeness but was not treated as a separate
empirical outcome.
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The analytic rubric used a five-level descriptor scale for each dimension.
The descriptors emphasized intelligibility and functional communication rather
than simple error counts. Pronunciation addressed intelligibility; structure
addressed adequacy and flexibility of grammatical forms; vocabulary addressed
range, precision, and reformulation; fluency addressed continuity and control;
comprehension addressed accurate and timely understanding; and interaction
addressed response management, clarification, repair, and mutual
understanding. Anchor audio, decision rules, and a critical-information checklist
were specified as supporting scoring materials.

Table 1. Analytic dimensions and bounded interpretation

Dimension Primary scoring focus Boundary

- R . Not native-likeness or accent
Pronunciation Intelligibility of spoken production .
elimination

Adequacy and flexibility of grammatical ~Not isolated grammar-item

Structure
forms accuracy
Range, precision, appropriateness, .
Vocabulary ge P . » aPProp Not technical-knowledge recall
reformulation
Fluency Continuity, pacing, and control Not speed alone
. . . Not a standalone listening test
Comprehension Accurate and timely understanding &
score
. Response management, clarification, Not operational licensing
Interaction . .
repair, mutual understanding competence

Note. The six dimensions were used as educational research descriptors. They were not used to assign
official ICAO proficiency levels.

Rater preparation and quality-control workflow

Two raters, coded R1 and R2, conducted the performance scoring. Both
raters completed the same prespecified preparation and calibration sequence
before main scoring and were required to meet the study calibration criterion.
Rater codes are retained throughout this manuscript so that the analysis remains
focused on the dependability of the scoring operation rather than on individual
assessor identity. The audited report available for this analysis does not
document the raters' qualifications or years of experience, and describes the
anchor recordings only as representing the performance range; these details are
therefore not reported here and are acknowledged as a limitation.

The quality-control sequence comprised seven stages. First, raters reviewed
the construct, the six dimensions, and score-use boundaries. Second, they
analysed descriptor levels and critical features. Third, they scored anchor
recordings representing the performance range. Fourth, they completed an
independent, unlabeled calibration set. Fifth, main scoring used randomized
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recordings with participant identity, testing occasion, and study condition
concealed from raters. Sixth, anchor material was inserted during scoring as a
drift check. Seventh, cases exceeding the specified disagreement threshold were
subject to an adjudication procedure with the reason for the decision recorded.
The archived protocol defined a calibration requirement of at least ICC=.80 for
the implemented calibration session and a broader main-study criterion of
ICC(2,1) at least .75, with .90 as the target.

The implemented calibration session lasted six hours on 25 June 2026 and
used 12 anchor recordings. The archived calibration ICC was .91, exceeding the
stated .80 calibration threshold. This calibration result was treated as a gate
before main scoring rather than as the final reliability estimate.

Table 2. Rater quality-control sequence

Stage

Documented activity

Decision or control

1. Construct orientation

2. Descriptor review

3. Anchor scoring

4. Independent calibration

5. Blind main scoring

6. Drift check

Review domain, dimensions, and
score-use boundary

Analyse scale levels and critical
features

Score representative anchor recordings

Score an unlabeled calibration set
independently

Randomized files; identity, occasion,
and condition concealed

Insert anchor material during scoring

Raters distinguish the six
dimensions

Shared interpretation of
descriptor language

Calibration evidence before
main scoring

Implemented gate: ICC at least
.80

Reduce expectation and
metadata bias

Monitor systematic change in

scoring

Review materially discrepant cases

Record reason for final decision
under a rule

7. Adjudication

Note. The protocol specifies the workflow. The verified archive did not provide a quantitative drift-
event count or adjudication frequency for this paper.

Reliability analysis

Main reliability was evaluated on 408 rating units defined by the cross-
classification of 34 participants, two testing occasions, and six analytic
dimensions. The final report specifies ICC(2,1), a two-way random-effects,
absolute-agreement, single-measure coefficient. This formulation was selected
because raters were conceptually treated as a sample from a broader rater
population and absolute score agreement was required (McGraw & Wong, 1996).
Mean absolute rater difference was reported as a complementary metric. The
final audited report labels the confidence interval as a bootstrap interval. The
report available for this analysis does not specify the resampling replication
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count or interval algorithm; therefore, this paper reports the verified interval
without adding unverified bootstrap settings.

The 408 units are crossed classifications of participants, occasions, and
dimensions and are therefore not independent observations: scores from the
same participant share a common performance level across dimensions and
occasions. In ICC(2,1), each unit is treated as a target scored by the same two
raters, so the coefficient summarizes agreement across the pooled set of targets.
Pooling suits the question asked here, namely the overall dependability of the
scoring operation, but the reported confidence interval should be read with this
clustering in mind, and the pooled coefficient is not a substitute for dimension-
or occasion-specific estimates or for a multilevel or generalizability model.

The same report presents Cronbach's alpha=972 for the six-dimension
rubric after averaging rater scores within each testing occasion. Because the six
dimensions are analytically distinct components of performance, this coefficient
is treated only as evidence of strong internal coherence in the observed score
profile, not as proof that the construct is unidimensional. This interpretation
follows cautions against treating coefficient alpha as a standalone construct-
validity statistic (McNeish, 2018; Sijtsma, 2009).

The analysis for this paper was deliberately bounded. The verified study
output selected for this paper consisted of the pooled ICC, its reported confidence
interval, the mean absolute rater difference, the calibration evidence, and the
documented quality-control workflow. Descriptor-specific ICCs, rater-severity
estimates, generalizability coefficients, many-facet Rasch estimates, drift slopes,
and adjudication frequencies were therefore not introduced as post hoc results.
The paper distinguishes between procedures documented in the protocol and
numerical results explicitly reported in the audited study outputs.

Results and Discussion

Results

The rater-quality architecture was designed as a sequence rather than a
single end-point statistic. The scoring process began with construct and
descriptor orientation, moved through anchor-based guided scoring and
independent calibration, and then separated main scoring from study metadata
through randomized blinded files. Drift monitoring and adjudication were
specified as safeguards during the main scoring phase. This sequence created an
audit path from construct definition to final scored data and made explicit where
human judgment entered the assessment process.

The calibration gate was met. The two raters completed six hours of
calibration on 25 June 2026 using 12 anchor recordings. The archived ICC for the
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calibration set was .91, above the prespecified .80 threshold. The calibration result
therefore supported proceeding to main scoring under the documented protocol.

For main scoring, the verified report documents 408 participant-time-
dimension rating units. The pooled absolute-agreement coefficient was
ICC(2,1)=982 with a reported 95% CI [.979, .985]. The mean absolute rater
difference was 1.39 points on the 0-100 analysis scale used in the report. Under
the interpretive bands used in the parent study, the ICC is in the excellent range.
The narrow reported interval also indicates that the pooled agreement estimate
was not highly unstable within the archived analysis.

Table 3. Verified rater-agreement evidence

Evidence Verified value Interpretation
libration durati d
gatlbra ton duration an 6 hours; 25 June 2026 Pre-main-scoring calibration
ate
Anchor recordings 12 Used in implemented calibration
Calibration ICC 91 Exceeded prespecified .80 gate

. . . 408 = 34 participants x 2 occasions x ~ Pooled participant-time-dimension
Main rating units . . .
6 dimensions units

ICC(2,1): two-way random, absolute

ICC model . Absolute-agreement reliability
agreement, single measure

Main ICC .982 Very high pooled agreement

95% CI (979, 985] Reported as bootstrap CI in audited

report

Average absolute score distance on

M bsolute diff 1.39 point:
can absofute driference pomnts reported 0-100 analysis scale

Rubric alpha 979 High 'in.ternal. cohe.rence; not proof
of unidimensionality

Note. No dimension-specific ICC, drift frequency, or adjudication count is inferred from these
aggregate results.

The six-dimension rubric showed Cronbach's alpha=.972 after rater scores
were averaged within each testing occasion. This high coefficient indicates strong
coherence among the observed dimension scores, but the project retained
dimension-level reporting because pronunciation, structure, vocabulary, fluency,
comprehension, and interaction are substantively distinct aspects of
performance. The alpha result was therefore not used to collapse the construct
into a single undifferentiated language factor.

The available evidence supports a bounded conclusion: the two-rater
scoring operation produced highly consistent pooled scores across the set of
rated participant-time-dimension units represented in the archive. The evidence
does not show that each dimension independently achieved ICC=.982, because
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no dimension-specific ICC was verified. It does not establish that pretest and
posttest forms were psychometrically equivalent, and it does not authorize
conversion of local scores into official ICAO proficiency levels.

Discussion

The central finding is not simply that the pooled ICC was high. The more
important methodological point is that the coefficient sat within a layered scoring
system. Calibration occurred before main scoring; main files were blinded and
randomized; analytic descriptors separated dimensions of performance; anchor
material was used for monitoring; and adjudication was governed by a
predefined rule. This architecture matters because dependability in performance
assessment is produced through a chain of controls. A strong coefficient observed
after an undocumented scoring process is less informative than the same
coefficient accompanied by evidence about how raters were trained, what they
were allowed to see, how disagreements were monitored, and how score-use
boundaries were defined.

The observed ICC(2,1)=.982 is consistent with very high pooled absolute
agreement under commonly used interpretive guidelines (Cicchetti, 1994; Koo &
Li, 2016). The mean absolute difference of 1.39 points complements the ICC by
expressing disagreement in the score metric used for analysis. The two measures
answer different questions: ICC summarizes the proportion of variance
attributable to differences among rated units relative to disagreement and other
sources of variation, whereas mean absolute difference communicates the typical
numerical distance between rater scores. Reporting both prevents the reliability
claim from depending entirely on a single scale-free coefficient.

The calibration result is also consequential. The .91 calibration ICC was
obtained before main scoring and exceeded the predefined .80 gate. This makes
calibration a decision point rather than a ceremonial training activity. In rater-
mediated language assessment, training is most defensible when it demonstrates
that raters can operationalize the rubric before their scores contribute to an
analysis. The approach is compatible with the broader principle that reliability
evidence should be planned as part of assessment design rather than calculated
only after data collection (American Educational Research Association et al.,
2014; Koo & Li, 2016; Shrout & Fleiss, 1979). Empirical work on spoken-language
scoring suggests that training and experience are associated with rater
performance and that types of experience relate differently to severity and
consistency (Davis, 2016; Neittaanmaki & Lamprianou, 2024), which is consistent
with treating calibration as an explicit gate with a stated criterion rather than as
general preparation.

Blinding is particularly valuable in intervention research. If raters know that
a recording belongs to an experimental group or to a posttest occasion,
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expectation can enter the scoring process even when raters intend to be objective.
The parent protocol concealed participant identity, study condition, and testing
occasion during main scoring. This does not eliminate all rater effects, but it
removes avoidable contextual information that could create differential scoring.
In that sense, blind scoring functions as a measurement control analogous to
other bias-reduction procedures in experimental research (Hrdbjartsson et al.,
2012).

The six-dimension design also reflects the specialized nature of Aviation
English. Aviation communication cannot be reduced to generic grammatical
accuracy. Intelligibility, lexical precision, fluency, comprehension, and
interactional repair can all matter in professional communication, and the
salience of these components is shaped by domain tasks (Douglas, 2000; Estival
etal., 2016; Farris et al., 2008; H. Kim, 2018; Kim & Elder, 2009; Munro & Derwing,
1995). The project therefore treated pronunciation, structure, vocabulary, fluency,
comprehension, and interaction as analytically separable. This is compatible with
ICAQO's language-proficiency framework while remaining intentionally distinct
from official licensing decisions (ICAQO, 2010, 2022).

The high alpha of .972 requires caution rather than celebration alone. A very
high internal-consistency coefficient may reflect a strong common performance
factor, but it can also arise because dimensions are closely related or partly
redundant. Alpha does not establish dimensionality, and removing dimensions
merely to maximize internal consistency can reduce construct coverage
(McNeish, 2018). The parent project appropriately retained the six analytic
dimensions. For future validation, factor-analytic or generalizability-theory
evidence would be more informative for separating common performance
variance from dimension-specific and rater-specific sources (Brennan, 2001).

The study also illustrates why rater reliability should not be confused with
validity. Close agreement shows that raters applied the scoring system
consistently, but it does not by itself show that the tasks sampled the full target
domain, that the rubric captured every relevant feature of Aviation English, or
that the resulting scores predict operational performance. Argument-based
assessment practice requires a chain from domain definition and response
evaluation to generalization, explanation, extrapolation, and use (Bachman &
Palmer, 2010; Kane, 2013). The present evidence is strongest for the evaluation
and rater-generalization portions of that chain. Broader claims require additional
evidence.

This boundary is particularly important in Aviation English, where
assessment results can be interpreted in relation to professional safety and
regulation. The present scores were local educational research scores. They were
aligned with six Aviation English dimensions but were not official ICAO
Language Proficiency Rating Scale decisions. Research on Aviation English test
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implementation and standard setting demonstrates that regulatory use requires
much more than a reliable local rubric: test specifications, task
representativeness, trained and governed rater systems, standard-setting
evidence, security, consequences, and institutional authorization are all relevant
(Alderson, 2009; Moder & Halleck, 2009; Treadaway & Read, 2024; Yin et al,,
2024).

The findings have practical implications for vocational language programs
that use locally developed speaking or radiotelephony tasks. First, rater training
should begin with construct boundaries, not just score examples. Second, anchor
performances should represent meaningful points on the scale and be
accompanied by rationales. Third, independent calibration should be treated as
a gate with a predefined criterion. Fourth, main scoring files should be stripped
of metadata that can reveal condition or occasion where blinding is feasible. Fifth,
monitoring should continue after calibration because agreement can drift during
long scoring runs. Sixth, adjudication should leave an audit trail rather than
silently overwrite original ratings. These controls are transferable even when the
specific Aviation English rubric is not.

The study has several limitations. Only two raters were involved, and their
qualifications and experience are not documented in the audited report, so the
analysis cannot characterize a wider distribution of rater severity or rater-by-task
interaction patterns. The pooled ICC combines 408 participant-time-dimension
units that are not independent (see Reliability analysis) and should not be read
as six separate dimension-specific reliability coefficients. The verified outputs
also do not quantify drift-event frequency or adjudication counts, and the exact
bootstrap resampling settings underlying the reported interval are not specified
in the final analytical documentation used for this article. Accordingly, the
present analysis does not fit a new rater-level model or infer unreported
dimension-specific statistics. These limitations constrain decomposition of the
reliability mechanism while leaving the reported pooled agreement evidence
intact.

Future studies should preserve independent pre-adjudication ratings in a
frozen, de-identified dataset and publish a reproducible analysis script. A
stronger design would estimate reliability by dimension and testing occasion,
examine systematic rater severity, and model participants, tasks, dimensions,
occasions, and raters simultaneously. Generalizability theory or many-facet
Rasch measurement could help distinguish task, rater, and dimension
contributions to score variance (Brennan, 2001; Eckes, 2015). Preplanned drift
analyses should report anchor performance over scoring batches, and
adjudication logs should quantify both frequency and reason. Such extensions
would move the evidence from high pooled agreement toward a fuller
measurement model.
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A further priority is to connect rater dependability with consequences. In
low-stakes classroom use, the principal concern may be whether scores support
fair feedback and progress monitoring. In higher-stakes contexts, the evidentiary
threshold is substantially higher because score differences can affect access,
certification, or professional opportunities. The same numerical ICC may
therefore be adequate for one use and insufficient for another. Dependability
should be interpreted in relation to the decision attached to the score, not as a
universal property of the rubric (Kane, 2013; Messick, 1989).

Conclusion

This study isolated the rater-mediated scoring evidence from a larger
Aviation English educational research project and examined it as a measurement
process in its own right. The verified evidence shows that two raters completed
a six-hour, 12-anchor calibration session with ICC=.91 before main scoring and
that 408 participant-time-dimension rating units yielded pooled ICC(2,1)=.982,
95% CI [.979, .985], with a mean absolute rater difference of 1.39 points. These
values support very high pooled agreement for the implemented scoring
operation. The stronger contribution, however, is procedural: construct
orientation, analytic descriptors, calibration, blind randomized scoring,
monitoring, and adjudication form a linked quality-control chain that makes
rater dependability more auditable than a coefficient reported in isolation. The
evidence must remain bounded. It does not establish dimension-specific
reliability, form equivalence, official ICAO proficiency levels, or operational
licensing competence. For Aviation English and other safety-sensitive forms of
vocational ESP assessment, responsible score use requires both strong agreement
evidence and explicit limits on what that evidence can justify.
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