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Abstract

Introduction: This study investigates how language specialists and content experts conceptualize
and prioritize the dimensions of Complexity, Accuracy, and Fluency (CAF) in the assessment of
medical writing.

Methods: Six hypertension-related medical texts were independently evaluated by medical
specialists and language specialists using a standardized CAF rubric.

Results: The quantitative analysis showed near-perfect inter-rater agreement for Accuracy,
substantial agreement for Complexity, and moderate agreement for Fluency. A qualitative
thematic analysis of raters’ justifications and panel discussions revealed a shared emphasis on
the critical importance of accuracy, nuanced differences in the interpretation of complexity,
and divergent views on fluency shaped by stylistic and disciplinary preferences. The findings
highlight the central tension between maintaining clinical precision and ensuring language
accessibility, underscoring the importance of interdisciplinary evaluation for comprehensive
assessment of medical texts.

Conclusion: This integrated approach offers a replicable model for evaluating medical texts
that balances clinical accuracy with linguistic clarity, ultimately supporting clear and effective
scientific communication. This study contributes valuable insights to language assessment and
medical writing pedagogy, supporting tailored interventions to improve the linguistic quality and
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practical effectiveness of scientific texts authored by non-native English speakers.

Introduction

The Complexity, Accuracy, and Fluency (CAF)
framework, introduced by Skehan in 1989 as a three-
dimensional model of second language proficiency, has
been examined from various theoretical perspectives
across diverse languages and proficiency levels."* In many
of these studies, CAF has been studied as a dependent
variable for various tasks and genres on oral and written
performance (for example,>®). Previous research has
explored the developmental trajectories of CAF during
the language acquisition process. A central focus of such
studies is examining the ways in which CAF evolve over
time.”® An-important concern of this type of research
is how CAF develops over time. So far, most studies on
how CAF develops in learning a second language have
mainly tested specific ideas. Building on the historical
evolution of the CAF framework, we specifically
examine its application within the specialized context of
medical writing. This focus underscores the framework’s

adaptability and relevance across different fields, setting
the stage for the present study.

To complement the findings of previous research,
the goal of the present study is to explore how language
specialists and medical experts perceive and apply CAF
in evaluating medical texts. By clarifying how these two
groups conceptualize CAF, the research reveals how
assessor beliefs and backgrounds shape and operationalize
CAF dimensions, sources of scoring inconsistencies
between linguistic and domain priorities, and highlights
the implications identifies of these assessment practices.
The findings will offer evidence-based recommendations
for training assessors, delivering feedback informed
by CAF, and developing university editorial programs.
This will support fairer, more diagnostic, and discipline-
sensitive assessments in EFL medical education.
Ultimately, this study holds practical value in enhancing
both the linguistic quality and disciplinary accuracy of
medical manuscripts written by L2 authors. This will guide
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targeted professional development, editorial assistance,
and assessment strategies to improve manuscript quality
and promote more effective dissemination of medical
research.

Building on the discussion of CAF’s importance in
medical writing, we delve into how teachers’ perceptions
of CAF may vary based on syntactic features, subject
preferences, and pedagogical contexts, this study compares
how teachers from two distinct academic backgrounds—
language specialists and medical specialists—perceive
CAF. To understand how different academic settings
influence the perception of CAF, we conducted the study
at two institutions: Tabriz and Tehran University of
Medical Sciences. This approach allows us to compare and
contrast the impact of varying academic environments on
CAF assessment. Two groups of teachers, one comprising
language specialists and the other medical specialists, were
asked to evaluate samples of argumentative texts written
by medical university students and provide feedback. In
a subsequent panel discussion, the teachers explained
the reasoning behind their scores and elaborated on the
feedback they offered to the students.

In recent years, Al-driven medical text evaluation has
become an emerging focus in clinical informatics and
medical education research, reflecting a growing need for
reliable frameworks to assess the quality and coherence
of both human- and Al-generated medical discourse.
Studies such as Croxford, et al., * have introduced LLM-
as-a-Judge systems that use large language models to
evaluate medical summaries, demonstrating promising
consistency with human judgments but raising ongoing
concerns about methodological transparency and
reproducibility. Similarly, systematic reviews of Al-based
clinical documentation and speech recognition tools
have revealed significant variation in evaluation criteria
and limited reporting of data validity. Broader analyses of
AT evaluation frameworks in medicine ' highlight a lack
of standardized methodologies and the need for clearer
operationalization of assessment rubrics. Parallel research
in Al applications for medical education (** and the
evaluation of generative Al tools in interpreting medical
texts *) further emphasize the importance of well-
defined, transparent evaluation procedures. Despite these
advancements, current approaches remain fragmented,
underscoring the necessity for an integrated, theoretically
grounded framework that explicitly defines assessment
constructs and analytical procedures. The present study
addresses this gap by employing a CAF-based evaluation
model to provide a transparent, replicable method for
analyzing medical text performance.

The rationale for this study is to help bridge the gap
between research and classroom practice, grounded in the
belief that teachers and researchers can mutually benefit
from one another. On one hand, theoretical frameworks
and research findings offer teachers deeper insights into
second language (L2) learning and their specific teaching

contexts, encouraging them to consider alternative
pedagogical strategies. On the other hand, teachers’
reflections on the successes and challenges they encounter
in the classroom provide researchers with valuable, real-
world perspectives on language learning, often referred
to as learning in authentic contexts. These insights can
inspire new research questions and directions."

The following sections present the study’s background
through a review of CAF in academic writing assessment.
Next, the paper discusses how writing is measured using
the CAF framework and examines assessor perceptions of
CAF in written performance. The methodology section
then outlines the study’s design. This is followed by a
comparison of the two groups of teachers regarding their
rating motivations and feedback practices. In the final
section, the findings are summarized and interpreted
in light of SLA theory and CAF research, followed by a
discussion of their pedagogical implications for classroom
practice and teacher training.

CAF in Academic Writing Assessment

Academic writing is a complex process that involves
multiple cognitive and linguistic dimensions, including
mastery of academic vocabulary, grammatical accuracy,
and syntactic sophistication—all of which contribute to
the production of coherent and precise texts.”” It also
requires critical thinking and the strategic integration of
multiple sources, enabling writers to evaluate evidence
and incorporate it effectively to substantiate their
arguments. Scientific writing, in particular, serves as a key
means of academic communication, allowing researchers
to share their findings and contribute to the expansion
of global knowledge. Academic writing thus represents
a structured, evidence-based form of discourse that
enables scholars to disseminate research findings within
established disciplinary conventions. It is characterized
by clarity, conciseness, and coherence, ensuring that
arguments are logically developed and supported by
credible sources.'

Effective communication is especially vital in medical
research, where it serves as a primary medium for
disseminating knowledge, facilitating cross-disciplinary
collaboration, and promoting innovation in healthcare.
In this rapidly evolving field, researchers must convey
complex medical concepts and research outcomes with
precision and clarity.” Medical students, in particular,
face distinctive challenges in academic writing, as they
are required to master specialized terminology, employ
language with accuracy, and adhere to the formal
conventions of scientific discourse.'®

Evaluating students’ writing and providing feedback
are fundamental practices in English language writing
instruction. Feedback from teachers significantly
influences students’ development as English writers. As
Casanave " observes, “Many of the decisions that both
LI and L2 writing teachers make in their classes revolve

2 | ResDevMed Educ 2026;15:33395



Caf assessment in medical writings: language vs. Content specialists

around assessment of students’ writing... (and) because a
culture of assessment is built into the schooling enterprise,
teachers rarely ask whether they need to assess their
students” (p. 113). Despite this, it is essential for teachers
to reflect on how and why they provide feedback, as such
reflection forms an important part of professional growth
and enhances their effectiveness as educators. Rubrics
are particularly useful tools in language classrooms, as
they allow teachers to evaluate multiple components
of written assignments, including rhetorical structure,
grammatical accuracy, and topic development. They also
encourage teachers and evaluators to focus on more than
just sentence-level structures, enabling a more holistic
assessment of student writing.

The Complexity, Accuracy, and Fluency (CAF)
framework originated in the 1970s and 1980s, during
efforts to establish quantitative and objective measures
for assessing second language (L2) proficiency and
development. A pioneering study by Larsen-Freeman
2 emphasized the need for valid and reliable indicators
of L2 proficiency, marking the beginning of CAF as
a comprehensive framework for evaluating linguistic
performance. The framework captures three key
dimensions of second language writing proficiency.
Complexity, often regarded as the “most complex,
ambiguous, and least understood dimension of the CAF
triad” *', refers to the degree of elaboration and structural
sophistication in language use, reflecting a learner’s
ability to employ diverse vocabulary and advanced
syntactic ~ constructions. Complexity —encompasses
several subdimensions of language use, including
lexical, interactional, propositional, and grammatical
complexity.?*?

Accuracy is defined as the extent to which language
production conforms to the norms of the target language,
focusing on the correct and error-free use of grammar
and vocabulary. This dimension is particularly critical in
formal and academic contexts, where linguistic precision
is essential.>>*

Fluency, the third dimension, is described as an
“indicator of comfort in producing language or the ease
of language retrieval”?” Tt reflects the smoothness and
efficiency of language production, demonstrating a
speaker’s ability to communicate with minimal cognitive
strain or linguistic disruption.’

Together, these three dimensions provide a
comprehensive framework for assessing L2 proficiency,
allowing educators and researchers to identify learners’
strengths and weaknesses across multiple aspects of
linguistic competence and to design targeted instructional
interventions. Larsen-Freeman * and Skehan % emphasize
that effective second-language writing proficiency requires
the simultaneous development of all three dimensions
rather than isolated improvement in any single one.

Academic writing represents a unique linguistic style #
that poses considerable challenges for L2 learners. While

it is recognized as a highly complex and sophisticated
form of language, Biber and Gray ** demonstrated that its
complexity does not arise from longer sentences or greater
clausal subordination typical of speech. Instead, academic
writing is more “compressed”, relying heavily on phrasal,
non-clausal modifiers embedded within noun phrases
(p. 7). Thus, the intricate nature of academic writing—
contrasting with spoken discourse—lies primarily in its
preference for embedded phrases rather than extensive
use of subordinate clauses. Therefore, they hypothesized
that L2 learners develop their use of embedded phrases
in academic writing through progressive stages, with each
stage showing greater syntactic elaboration than the last.
Parkinson and Musgrave * found a positive correlation
between learners’ proficiency levels and the frequency of
noun modifiers in their academic texts. Similarly, Crossley
and McNamara * documented an increase in both noun
usage and phrasal complexity in the writing of L2 students
over the course of a semester.

Beyond syntactic characteristics, academic writing is
also distinguished by its vocabulary profile. The use of
academic vocabulary is closely tied to a writer’s overall
competence, functioning not only as lexical choice but
also as a tool for constructing arguments, signaling logical
relationships, and expressing degrees of certainty or
knowledge. Coxhead ** conducted an in-depth analysis
to identify words that frequently appear in academic
texts but are not included in West’s General Service List.
This research led to the development of the Academic
Word List (AWL), which contains 570 word families
and accounts for about 10% of the vocabulary used in
academic writing—a much higher proportion than the
1.4% found in fiction texts. Together, the AWL and the
General Service List cover approximately 86.1% of the
words in academic texts, and Douglas ** later estimated
that this coverage could reach up to 94% in essays written
by novice native English-speaking university students.
Kong * further noted that the ability to use academic
vocabulary effectively reflects a writer’s capacity to
organize ideas, think critically, and produce clear, well-
structured academic texts.

Taken together, these linguistic and lexical features
underscore the inherent complexity of academic writing
and its close alignment with the CAF framework, in which
syntactic elaboration, lexical sophistication, and accuracy
interact to shape the overall proficiency of L2 writers.

Measuring CAF

Complexity in second language (L2) writing is widely
regarded as a critical indicator of linguistic proficiency,
reflecting the degree of linguistic sophistication and
elaboration present in a learner’s language production.
This construct is typically operationalized at both the
syntactic and lexical levels. Syntactic complexity pertains
to the structural intricacy of sentences and is frequently
measured using indices such as mean length of terminable
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units or clauses, subordination ratio—defined as the
frequency of dependent clauses relative to total clauses—
complex nominals per clause, and coordinate phrases per
clause. Collectively, these measures capture the extent
of syntactic elaboration by assessing dependent clause
embedding, noun phrase complexity, and coordination
strategies. Suchindicesserveasvaluable proxiesfortracking
developmental progress in acquiring more advanced
syntactic structures. Conversely, lexical complexity refers
to the richness and diversity of a learner’s vocabulary,
commonly evaluated through metrics including type-
token ratio, lexical diversity, and the frequency of low-
frequency lexical items. These indicators collectively
denote an expanded and sophisticated lexical repertoire,
which is essential for effective academic writing and
communicative competence.*

Khushik and Huhta * studied syntactic complexity
in EFL learners’ writing at CEFR Al, A2, and BI levels.
They analyzed 28 complexity measures in essays by
Pakistani and Finnish teenagers using computational
tools. Most measures, especially length of production
units, subordination, and phrasal density, effectively
distinguished proficiency levels. Differences between the
two L1 groups appeared mainly in length and phrasal
complexity. The study supports syntactic complexity as a
key indicator of CEFR-based writing development

The methodologies employed to assess syntactic
complexity in second language writing have been
extensively studied, with several researchers contributing
to a complex understanding of this construct. Lu’s ¥
classification of syntactic complexity measures provides
a comprehensive overview of the commonly used indices
that capture the multidimensional nature of syntactic
complexity. The first category encompasses measures
based on the length of linguistic production, including
mean length of clause, mean length of sentence, and mean
length of terminable unit. The second category focuses
on sentence complexity, represented by the measure
of clauses per sentence. The third category consists of
four measures that assess subordination within the text,
evaluating the extent of dependent clause usage. The
fourth category includes measures that quantify the
degree of coordination present in the text. Together, these
categories offer a systematic framework for analyzing
different dimensions of syntactic complexity.

Lexical complexity in second language writing is
defined by three fundamental dimensions: lexical density,
lexical diversity, and lexical sophistication. Lexical density
quantifies the proportion of content words within a text,
whereas lexical diversity reflects the range of vocabulary
employed. Lexical sophistication pertains to the
utilization of less frequent or more advanced lexical items,
often assessed through reference corpus frequencies.
Collectively, these dimensions form a robust framework
for the systematic evaluation of lexical richness and
complexity in second language written production.®®

Accuracy in language assessment, like syntactic
complexity, is typically measured through norm-based
evaluations of grammar and certain lexical errors,
excluding semantic or pragmatic aspects.” It involves both
global and specific aspects of grammatical and lexical
correctness, which are essential for maintaining clarity and
credibility in written communication. The methodologies
employed to assess accuracy in second language writing
typically involve a combination of quantitative and
qualitative approaches. Quantitative measures often
include calculating the proportion of error-free units,
such as error-free clauses or T-units, relative to the total
number of units produced.” Pallotti ** defines accuracy
as the degree of adherence to norms, emphasizing its link
to target-like language use. Unlike complexity, accuracy
reflects language control rather than flexibility. In writing,
accuracy is assessed by counting errors, calculating error-
free phrase or clause ratios, holistic or analytic ratings,
and weighted error ratios.” Research consistently shows
a positive correlation between grammatical accuracy and
language proficiency.® In integrated writing assessments,
Cumming et al. *' and Gebril and Plakans ** used holistic
scales to compare grammatical accuracy across score
levels. They found that lower scoring writings were less
accurate, while higher scores correlated with greater
accuracy. However, Gebril and Plakans *? also noted that
the accuracy gap was mostly significant at the lowest
levels, with little difference between mid and high-level
writings, suggesting accuracy is more distinct among
lower proficiency writers. More sophisticated approaches,
such as weighted clause ratios, integrate both error
frequency and communicative severity to offer a nuanced
evaluation of accuracy.”

Fluency is recognized as a critical aspect of writing
performance, particularly in second language acquisition
and assessment. It refers to the ease and efficiency with
which a writer produces text, reflecting both cognitive
control and language proficiency. Fluent writing refers to
a state of effortless writing characterized by “short pausing
times, few revisions and a high production rate”.* Writing
fluency is shaped by a writer’s pausing, revision behaviors,
and the rate of text production. Frequent or long pauses,
extensive revisions, and slow writing speed all negatively
impact fluency. Key features of writing fluency include
pausing, revision, and production rate.”” It denotes the
automaticity and continual flow of language generation,
reflecting the writer’s capacity to produce language
without significant cognitive disruption or interruption.*
The measurement of writing fluency typically includes
quantitative metrics such as the number of words or
characters produced within a given time, the speed of
production, and pause or revision frequency during
the writing process. These product-based measures are
often complemented by process-based measures, which
account for the dynamics of writing, including revisions
and deletions, thus offering a more precise reflection
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of the writer’s fluency.” Additionally, automated essay
scoring systems assess fluency through features such as
vocabulary diversity, sentence structure complexity, and
sentence perplexity, leveraging machine learning and
natural language processing techniques to evaluate the
naturalness and smoothness of writing.” This multifaceted
approach situates writing fluency both as a measure of the
quantity of written output and its qualitative coherence
and linguistic sophistication, both of which are crucial in
academic writing.

A comprehensive understanding of how the CAF
components manifest in medical manuscripts provides
valuable insights for the design and implementation of
training programs and editorial interventions aimed at
enhancing manuscript quality. The conceptualization of
CAF in medical writing closely parallels the challenges
and innovations encountered in managing large-scale
healthcare data. Accordingly, insights from healthcare
data evaluation can inform strategies for assessing medical
writing, emphasizing the need for multidimensional
assessment tools that balance form, function, and content
expertise.*®

Building on this foundation, the CAF framework serves
as an instrumental tool for analyzing and improving
writing quality, particularly among researchers who
are non-native English speakers. Professional medical
writing support often acts as an intermediary, enhancing
manuscript quality by strengthening the CAF dimensions
to ensure that texts uphold ethical standards and scientific
rigor while remaining comprehensible and engaging.*
This delicate balance underscores the critical importance
of expertise in both subject matter and language use
within scientific and medical communication.”*!

Assessor Perceptions of CAF in Writing

Teachers play a central role in both the development and
execution of assessment, which is widely recognized as
an effective means of enhancing student learning. The
effectiveness of assessment largely depends on teachers’
perceptions of its value and their ability to implement
assessment strategies effectively within classroom
contexts.”> Teachers’ conceptualizations of assessment
influence how assessment data are used, guide the design
of assessment tools, and shape the extent to which students
engage in assessment-related activities. Given the central
role of assessment in educational policy, understanding
teachers’ beliefs about its purposes is essential, as these
beliefs directly affect assessment practices.”>** Educators
tend to embrace information consistent with their existing
beliefs and resist conflicting perspectives, making these
conceptions a core component of teacher assessment
literacy.*

Zheng and Xu *° investigated how different teacher
assessment approaches affect university students’
engagement in writing across various languages. Using
a mixed-methods survey, they found that student

engagement has cognitive, behavioral, and affective
dimensions influenced by teacher feedback style. Higher
proficiency students showed greater cognitive and
behavioral engagement, applying more metacognitive
strategies and revisions. In contrast, less proficient
students had more positive attitudes toward feedback
despite lower active engagement. The study highlights
the complex relationship between teacher assessment
methods and student writing engagement, emphasizing
the need for tailored feedback to support diverse learner
needs.

Teachers’ perceptions of syntactic complexity in L2
writing further illustrate the interplay between theory
and practice. Studies on L2-Dutch and L2-Italian teachers
show that, despite instructions to focus on syntactic
complexity, their evaluations were more strongly guided
by grammatical accuracy and clarity. This highlights a
gap between theoretical models of CAF and classroom
assessment practices, as well as variation influenced by
linguistic and contextual factors.”” Similarly, research on
task types and learner proficiency indicates that fluency
and complexity are influenced by writing tasks, whereas
accuracy is less affected, underscoring the dynamic
interaction of linguistic and cognitive factors in L2
writing.***%

In specialized disciplines such as medicine, the
reliability and validity of writing assessments depend on
the collaboration between linguistic and content experts.
While linguistic assessors focus on grammatical accuracy
and lexical appropriateness, content experts emphasize
the accuracy, organization, and domain relevance of
ideas.®” However, inconsistent scoring often arises from
these divergent emphases ¢, highlighting the need for
rater calibration and shared understanding of CAF criteria
to ensure fairness and coherence in assessment. The
assessment of CAF in medical writing similarly depends
on the perceptions and literacy of evaluators, including
language specialists and content experts. These assessors
often differ in how they prioritize CAF dimensions:
language specialists emphasize linguistic correctness and
fluency, while content experts focus on factual accuracy
and disciplinary relevance.®> Effective medical writing
assessment therefore requires a systematic, evidence-
based approach that ensures clear operationalization of
CAF dimensions—complexity, accuracy, and fluency—
supported by contextual sensitivity to the demands of
medical communication and ongoing assessor training to
ensure reliability.®

Professional medical writing expertise also plays
a critical role in improving CAF-related outcomes.
Systematic reviews indicate that manuscripts developed
with  professional writing support show higher
compliance with reporting standards, clearer English,
and stronger ethical and scientific integrity compared
to those produced independently.® This highlights the
importance of editorial interventions and training in
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improving the linguistic and communicative quality of
scientific manuscripts.

Despite extensive research on CAF in L2 writing,
significant gaps remain in understanding how different
assessors conceptualize and apply these dimensions—
particularly in specialized genres such as medical writing.
Most existing studies have focused on general academic
or classroom-based contexts, where assessments are
typically conducted by language teachers or researchers
with a linguistic background (e.g., *¥). Consequently,
these studies have provided valuable insights into
how CAF develops in learner writing but offer limited
understanding of how disciplinary or professional
expertise shapes evaluators’ judgments.

In medical and scientific contexts, writing is evaluated
not only for linguistic quality but also for content accuracy,
disciplinary conventions, and communicative clarity.
This dual focus introduces potential differences in how
language specialists and content specialists interpret and
prioritize CAF dimensions. While language specialists
may focus on syntactic complexity, lexical sophistication,
and fluency, content specialists often prioritize factual
accuracy, logical organization, and scientific precision.®%
Yet, few empirical studies have directly compared these
assessor groups, leaving unclear the extent to which their
evaluative judgments converge or diverge.

Furthermore, there is limited understanding of
how assessor background, training, and professional
orientation influence CAF judgments. Variability in
rater interpretations and the absence of standardized
calibration across disciplines contribute to subjectivity
and inconsistency in writing assessment.®"® This lack
of alignment between theoretical models of CAF and
practical assessment criteria raises questions about the
validity and reliability of evaluations in domain-specific
writing, particularly in high-stakes medical contexts.

Another underexplored area concerns the nature and
type of feedback provided by assessors from different
disciplinary backgrounds. While previous research
has shown that feedback plays a central role in shaping
students’ writing development ¢, there is insufficient
evidence regarding how feedback from language versus
content specialists differs in focus, tone, and pedagogical
intent when applied to CAF-based evaluation.

Taken together, these gaps highlight the need for
research that investigates how assessors with different
professional orientations conceptualize, operationalize,
and apply CAF criteria in medical writing assessment.
Addressing this gap will contribute to a more balanced and
interdisciplinary understanding of writing assessment,
supporting the development of more reliable, context-
sensitive, and pedagogically meaningful evaluation
frameworks that integrate linguistic proficiency with
disciplinary accuracy and communicative effectiveness.

Therefore, there is a pressing need for empirical
investigation into how language and content specialists

conceptualize and assess CAF in medical writing.
Understanding their differing evaluative priorities and
feedback strategies will support the design of balanced,
multidimensional assessment frameworks that integrate
linguistic proficiency with scientific accuracy and
communicative effectiveness.

RQI: To what extent are the evaluations of CAF
consistent between language specialists and content
specialists?

RQ2: How dolanguage specialists and content specialists
differ in their conceptualization and assessment of CAF in
medical writing, and to what extent do their professional
perspectives influence the evaluation criteria applied?

RQ3:How do language specialists and content specialists
conceptualize CAF in medical writing, and what factors
influence their assessments?

RQ4: What types of feedback do language and content
specialists provide when evaluating CAF in medical texts?

Methods
This study employs an explanatory sequential mixed
methods design, commencing with a quantitative phase.
The initial phase aims to assess the consistency of
Complexity, Accuracy, and Fluency (CAF) evaluations
between language specialists and content specialists (RQ1)
and to identify differences in their conceptualizations
and assessment criteria influenced by their professional
backgrounds (RQ2). During this phase, a structured
assessment rubric will be administered to a comprehensive
sample of specialists who will evaluate standardized
medical writing samples. The resulting quantitative data
will be analyzed using statistical techniques, including
inter-rater reliability measures and comparative analyses.

Subsequently, a qualitative phase will be conducted
to provide a deeper understanding of how language and
content specialists conceptualize CAF and the factors
that influence their assessments (RQ3), as well as to
examine the nature and characteristics of the feedback
they provide when evaluating medical texts (RQ4). This
phase will involve panel discussions with language and
content specialists to interpret the reason of their scoring,
priorities and perspectives. The qualitative data will be
analyzed thematically to elucidate and contextualize the
results.

Adopting an explanatory sequential design facilitates
a rigorous and comprehensive investigation, wherein
quantitative findings guide the qualitative inquiry,
thereby enriching the interpretability and validity of the
overall study.®

Participants

The study employed purposive sampling to ensure
disciplinary representation and assessment literacy
diversity. Language specialists were selected based on
formal training in applied linguistics and at least five years
of EAP instruction experience, while content specialists
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had published research or taught clinical writing courses.
All participants provided informed consent and were
briefed on the CAF dimensions before rating. While
purposive sampling limits generalizability, it aligns
with exploratory mixed-methods research standards
emphasizing depth of expertise over representativeness.

The study employed purposive sampling to ensure
disciplinary representation and diversity in assessment
literacy. This non-probability approach was selected
for its suitability in exploratory mixed-methods
designs emphasizing depth of expertise over statistical
representativeness. The participants comprised twenty
specialists, equally divided between language specialists
(n=10) and content specialists (n=10). The language
specialists were instructors formally trained in applied
linguistics, possessing expertise in English for Academic
Purposes (EAP) and at least five years of experience
teaching academic writing. The content specialists
were faculty members within clinical and paramedical
disciplines who had published research or taught courses
in medical English and scientific writing.

All participants were nonnative speakers of English
and had taught medical writing or related courses to
undergraduate and postgraduate students in medical
and health sciences programs. On average, participants
had six years of university-level teaching experience,
although four members of the cohort had longer
records of approximately nine years. The participants
were drawn from the medical and paramedical faculties
of Tabriz University of Medical Sciences and Tehran
University of Medical Sciences, ensuring diverse
institutional representation and disciplinary perspectives
on Complexity, Accuracy, and Fluency (CAF) in medical
writing assessment.

Each participant received an explanation of the study
purpose and procedures and gave informed consent prior
to participation. They attended a short orientation session
on the operationalization of CAF constructs to ensure
consistent understanding of key terms across disciplinary
backgrounds. This careful selection and pre-briefing
process aimed to balance linguistic and disciplinary
expertise, supporting credible, interdisciplinary insight
into assessor conceptions of CAF in medical writing.

Materials

The assessment of Complexity, Accuracy, and Fluency was
conducted by two distinct groups of specialists: language
experts and content experts. The analysis was based on a
subset of medical texts comprising six short essays, each
approximately 200 words in length, authored by advanced
second-language (L2) medical students enrolled at Tabriz
University of Medical Sciences. These texts were selected
from a larger corpus of medical writings produced by a
total of forty-four students as part of a writing course. All
compositions were completed under controlled, timed
conditions within classroom settings, with a duration of

forty minutes allocated for each writing task. To ensure
the authenticity and independence of student output,
the use of external resources, including dictionaries and
reference materials, was strictly prohibited.

The assessment of Complexity, Accuracy, and
Fluency (CAF) was carried out by two distinct groups
of specialists—language experts and content experts—
using a set of medical texts purposefully drawn from a
larger corpus to ensure both linguistic comparability and
disciplinary authenticity. The primary dataset comprised
six short essays (approximately 200 words each) authored
by advanced second-language (L2) medical students
enrolled at Tabriz University of Medical Sciences. These
essays were selected from a larger corpus of forty-four
compositions produced within a semester-long medical
writing course that required students to compose topic-
centered academic texts related to clinical conditions.

The writing tasks were completed under controlled
classroom conditions within a forty-minute timeframe,
ensuring consistency of context and minimizing
extraneous cognitive or linguistic aids. To preserve
authenticity and independence of student performance,
external reference materials such as dictionaries, internet
sources, and discipline-specific manuals were not
permitted. The selected sample reflects diversity in textual
quality, syntactic structure, and rhetorical cohesion,
enabling a balanced representation of proficiency levels
necessary for reliable inter-rater evaluation. Moreover,
the inclusion of multiple thematic subtopics under the
shared clinical theme provides an appropriate balance
between content focus and linguistic variation, allowing
CAF dimensions to be evaluated across comparable yet
distinctive texts.

Although concise by design, the six-text sample
aligns with exploratory mixed-methods protocols,
emphasizing qualitative interpretative depth over
quantitative generalizability. The corpus facilitated
triangulated analysis between linguistic features
and rater justifications—appropriate for identifying
patterns in cross-disciplinary judgment and variation
in CAF conceptualization among language and content
specialists. This deliberate design ensures methodological
transparency and addresses concerns regarding sample
narrowness by explicitly linking text selection logic to
research intent.

In line with the explanatory sequential mixed-methods
design adopted in this study, integration occurred at
multiple stages of the research process. First, quantitative
findings from the CAF ratings and inter-rater reliability
analyses informed the focus of the qualitative phase by
identifying dimensions that demonstrated either strong
convergence (Accuracy) or variability across rater
groups (Complexity and Fluency). These quantitative
patterns guided the development of prompts for the
panel discussions and the analytic focus of the qualitative
coding.

Res Dev Med Edu 2026;15:33395 | 7



Alavi and Rahmatvand

Second, integration was achieved during interpretation,
where qualitative thematic findings were used to
explain, contextualize, and expand upon quantitative
results. Specifically, thematic analysis of raters’ written
justifications and panel discussions elucidated why
Accuracyyielded near-perfectagreement,how Complexity
was conceptualized differently depending on disciplinary
background, and why Fluency demonstrated greater
variability—particularly among content specialists.

Finally, quantitative ICC findings and qualitative themes
were brought together through integrative interpretation
in the Results and Discussion sections, enabling a more
nuanced understanding of cross-disciplinary CAF
assessment in medical writing. This approach aligns with
best practices in explanatory sequential mixed-methods
research, where qualitative data serve an explanatory
function rather than merely restating quantitative
outcomes.

This selection strategy aligns with exploratory corpus-
based designs commonly adopted in CAF research where
smaller, contextually controlled samples allow for rich
inter-rater and construct-level analysis.*** Consistent
with quality assurance frameworks in medical education
%, task uniformity, authenticity, and time-bound testing
conditions were prioritized to ensure comparability
across participants and text types.

CAF Rubric and Rating Procedures

The CAF rubric was systematically developed following
analytic rubric design principles that prioritize specific,
observable criteria across defined performance levels.!
Each dimension—Complexity, Accuracy, and Fluency—
is operationalized on a six-point scale, with increasing
scores reflecting greater linguistic sophistication and
disciplinary precision.

Complexity was conceptualized as the degree of syntactic
and lexical elaboration within a text, particularly the
use of subordination, nominalization, and varied clause
structures. Higher levels of performance demonstrated
mastery of advanced medical terminology and nuanced
sentence constructions, signifying cognitive control over
linguistic resources relevant to disciplinary writing. Scores
ranged from simple and isolated phrase use (Level 1)
to highly controlled, intricate sentence development
incorporating precise medical lexis (Level 6).2%*

Accuracy represented the extent to which linguistic
forms and medical content adhered to grammatical norms
and field-specific correctness. It focuses on grammatical,
terminological, and semantic correctness, ranging from
frequent errors impeding understanding (level 1) to
virtually error-free, fully precise, and reliable content
(level 6). This dimension aligns with weighted error
scoring models validating communicative effectiveness in
academic medical texts.>*’

Fluency describes the global coherence and logical
progression of ideas, starting from disjointed, incoherent,

illogical flow (level 1) through to highly coherent, natural
flow, professional style (level 6). Concepts of fluency as
ease of production and flow in writing are consistent with
process-oriented writing measures.?’

Each participant’s writing sample was rated
independently by trained evaluators on the three
CAF dimensions using a six-point analytic scale. The
descriptors for each level were adapted from evidence-
centered assessment principles and contextualized
through a pilot study involving both language and special
experts. Calibration sessions were conducted prior to data
collection to ensure consistency in rater interpretation
and scoring. Inter-rater reliability was determined using
an intra-class correlation coefficient (ICC) model (two-
way random-effects, absolute agreement), vyielding
coefficients above 0.75, confirming good reliability.

The operationalization of this rubric provides a
measurable framework for assessing multidimensional
components of writing quality. It establishes construct
validity by linking observable linguistic features (e.g.,
clause diversity, lexical precision, syntactic control)
to functional communicative outcomes (e.g., clarity,
cohesion, and clinical precision) relevant to professional
medical communication. This analytical structure
advances methodological transparency and supports
reproducibility within interdisciplinary CAF-based
research contexts.

Data Collection Procedure

For this study, data were collected during structured one-
hour rating sessions held simultaneously for both language
specialists and content specialists. At the beginning of
session, the study’s objectives were clearly explained, and
teachers were introduced to the assessment framework
designed to evaluate the Complexity, Accuracy, and
Fluency of the medical writing samples. After having
explained the session’s purpose, we presented the rating
scale for the assessment of syntactic complexity, a six-
point Likert scale derived from the Common European
Framework of Reference for Languages (CEFR). This
scale was specifically adapted to evaluate complexity,
accuracy and fluency in medical writings (see Appendix 1
for the detailed rating scale).

Level 1 of the rating scale is characterized by the
presence of simple, isolated phrases and sentences,
limited control over a narrow range of basic grammatical
structures and sentence patterns, and errors that may
impede comprehension. This reflects low complexity,
limited accuracy, and disrupted fluency as described
within the Complexity, Accuracy, and Fluency (CAF)
framework. Conversely, Level 6 denotes the production of
a clear, highly accurate, and seamlessly flowing complex
text, exhibiting a wide range of cohesive devices and
demonstrating proficient control of advanced syntactic
forms, indicating high levels of complexity, accuracy, and
fluency. Raters were explicitly instructed to focus their
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evaluations primarily on syntactic complexity as one
dimension of CAF, while excluding assessments related to
vocabulary choice, word-level accuracy, and orthographic
correctness. To ensure a clear understanding of the scale
descriptors and the rating procedure, a representative
writing sample was collaboratively reviewed and discussed
prior to the commencement of the rating process. Raters
were instructed to evaluate each of the three dimensions
independently—Complexity, Accuracy, and Fluency—
ensuring that judgments on one dimension did not bias
ratings on the others. To promote consistency and a
common understanding of the criteria and procedures,
the panel first reviewed and discussed an example medical
writing sample as a group.

Subsequently, each specialist independently assessed six
medical texts, each about 200 words long. For each text,
raters were asked to:

o Assign separate scores on the six-point scale for
Complexity, Accuracy, and Fluency;

o Provide written explanations justifying their scores,
referencing specific features of the texts;

o Offer feedback or improvement suggestions targeted
at each assessed dimension.

Following the independent evaluations, separate panel
discussions were held within each specialist group. During
these sessions, raters shared and debated their scoring
rationales and feedback strategies for the texts. The
discussions were audio-recorded and fully transcribed to
enable qualitative analysis of raters’ conceptualizations
and decision-making processes.

This combined quantitative and  qualitative
methodology facilitated an in-depth understanding of
not only the consistency and variation in rating outcomes
but also the professional reasoning behind specialists’
assessments of medical writing quality.”

Data Analysis

The data analysis consisted of both quantitative and
qualitative components to comprehensively examine the
specialists” assessments of medical writing.

The statistical procedures used in the data analysis
involved both quantitative and qualitative components
to comprehensively evaluate specialists’ assessments of
medical writing.

For the quantitative analysis, intra-class correlation
coefficients (ICCs) were calculated separately for the
two specialist groups—language specialists and content
specialists—based on their ratings using a six-point
Likert scale across the three dimensions of Complexity,
Accuracy, and Fluency. The ICC is a widely used
statistical measure that quantifies the reliability of ratings
by assessing the degree of agreement or consistency
among raters within the same group. It is computed as
the ratio of variance of interest (true variance between
subjects) to total variance (including error variance),
with values ranging from 0 to 1, where values above 0.8

indicate good to excellent reliability. Two types of ICC
models can be applied depending on whether absolute
agreement between raters or consistency in ranking order
is prioritized. In this study, the ICC provided evidence for
the internal consistency and coherence of the rating scales
and specialists’ judgments in evaluating the medical texts.

Qualitative data consisted of written comments
accompanying the ratings and verbatim transcripts
of audio-recorded panel discussions with each
specialist group. A thematic analysis was conducted
on these qualitative materials, systematically coding
and categorizing data to identify overarching themes
reflecting key evaluative criteria. Major macro-categories
extracted included linguistic accuracy, clarity and
comprehensibility, use of medical terminology, syntactic
complexity, and text organization and coherence. The
syntactic complexity category was further subdivided
to examine specific linguistic features such as clause
complexity, verb phrase construction, phrase order, and
noun phrase elaboration, enriching understanding of
specialists’ perceptions and criteria in medical academic
writing evaluation.

Quantitative Analysis

We first evaluated inter-rater reliability within each
specialist group—language specialists and content
specialists—by  calculating  intra-class  correlation
coefficients (ICCs). The ICCs were computed based on
the six-point Likert scale ratings that each rater assigned
for the three dimensions: Complexity, Accuracy, and
Fluency. This statistical measure assessed the degree of
consistency and agreement among raters within the same
group, providing evidence for the reliability of the rating
scales and the coherence of specialists’ judgments.

Qualitative Analysis

Subsequently, we systematically analyzed qualitative
data, which comprised the specialists’ written comments
accompanying the rating forms. These comments
included both justifications for the numerical scores and
constructive feedback aimed at improving the medical
texts. Additionally, the audio-recorded panel discussions,
conducted separately with each specialist group, were
transcribed verbatim to enrich the qualitative dataset.

A comprehensive thematic analysis was carried out on
the combined qualitative material. This process involved
coding and categorizing data to identify salient themes
that reflected the key aspects specialists considered during
their evaluations. Emergent macro-categories included:

o Linguistic accuracy

o Clarity and comprehensibility

o Use of medical terminology

»  Syntactic complexity

o  Text organization and coherence

To gain deeper insight into specialists’ perceptions of
syntactic complexity, comments within this category
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were further disaggregated into subcategories relating
to distinct linguistic features such as clause complexity,
verb phrase constructions, phrase order, and noun phrase
elaboration.

Results

This study analyzed how language specialists and content
specialists assessed six medical writing texts on the
dimensions of Complexity, Accuracy, and Fluency (CAF)
using a six-point Likert scale. Both quantitative reliability
and rating data, as well as qualitative thematic data
from raters’ justifications and group discussions, were
examined.

Quantitative Findings

The six medical texts were evaluated using a standardized
rubric assessing three dimensions: Complexity, Accuracy,
and Fluency. Evaluations were performed independently
by a medical specialist and a language specialist to ensure
a comprehensive appraisal of both content and linguistic
quality.

As shown in Table 1, across the corpus, Accuracy
consistently received high ratings (score=5) for Texts 1
through 5 by both evaluators, indicating that these texts
provide factually sound, evidence-based, and clinically
reliable information. Text 6 was an exception, with scores
of 3 from both raters, reflecting several inaccuracies,
oversimplifications, and potential misunderstandings,
particularly concerning pharmacological information.

Regarding Complexity, scores predominantly fell within

Table 1. Mean Likert Scores and Standard Deviations for Complexity,
Accuracy, and Fluency by Specialist Group across Six Medical Texts

Text Evaluator Complexity (C) Accuracy (A) Fluency (F)

Medical Specialist 4 5 4
1 Language Specialist 4 5 5
Medical Specialist 3 5 4
? Language Specialist 3 5 4
Medical Specialist 4 5 4
’ Language Specialist 4 5 4
Medical Specialist 4 5 4
! Language Specialist 4 5 4
Medical Specialist 4 5 4
’ Language Specialist 4 5 4
Medical Specialist 3 3 3
° Language Specialist 2 3 2

Note. Ratings are on a six-point Likert scale (1=Ilowest, 6=highest
performance level).

Table 2. Inter-Rater Reliability (ICC) by Specialist Group and CAF Dimension

moderate ranges (3 to 4). Texts 1, 3, 4, and 5 demonstrated
adequate medical terminology and sentence structures
representative of intermediate complexity suitable for
medical professionals or educated lay audiences. Text 2
exhibited slightly less complexity, consistent with its lay-
oriented explanatory style. Text 6 scored lowest, especially
on linguistic complexity (rated 2 by the language
specialist), due to simplistic syntax, informal tone, and a
lack of technical precision.

In terms of Fluency, the language specialist assigned
the highest score (5) to Text 1, recognizing its coherent
progression, precise transitions, and polished narrative
style. Other texts generally received scores of 4,
indicating satisfactory coherence and readability. Text
6 was rated lowest again (2-3), with examiners noting
disjointed phrasing, frequent informal expressions, and
impaired narrative flow, detracting from professional
communication standards.

Taken together, these results indicate that Texts 1
through 5 conform to professional standards for medical
writing relevant to general medical audiences or patient
education, balancing accessibility with clinical accuracy
and linguistic clarity. Text 1 stands out for its superior
fluency and balanced complexity, making it a benchmark
for effective medical communication. Conversely, Text
6 demonstrates deficiencies across critical evaluation
domains, highlighting the need for substantial revision to
enhance scientific accuracy and linguistic professionalism.

These findings suggest that while the majority of the
texts are appropriate for educational or semi-specialized
dissemination about hypertension, additional editorial
refinement is warranted for lower-scoring materials to
ensure rigorous and precise medical communication.

The inter-rater reliability analysis using Intraclass
Correlation Coefficients (ICC) across the Complexity,
Accuracy, and Fluency (CAF) dimensions reveals notable
differences between language specialists and content
specialists in their consistency of ratings.

Table 2 shows that, for the Accuracy dimension, both
specialist groups show high levels of agreement, with ICC
values of 0.85 for language specialists and 0.91 for content
specialists. This suggests that raters from both groups
consistently evaluate the accuracy of the texts, indicating a
shared understanding and application of accuracy criteria.
The slightly higher ICC for content specialists may reflect
their focused expertise in the content-related correctness
of the materials being assessed.

In the Fluency dimension, the ICC is 0.82 for language
specialists but drops to 0.63 for content specialists. This
indicates that language specialists maintain a higher level

Dimension Language Specialists ICC Content Specialists ICC Interpretation

Accuracy 0.85 0.91 High agreement in both groups

Fluency 0.82 0.63 Higher consistency among language specialists

Complexity 0.74 0.68 Moderate agreement; somewhat lower for content specialists
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of consistency when assessing fluency aspects such as the
flow, readability, and naturalness of language. The lower
ICC for content specialists suggests greater variability
or less consensus in their evaluation of fluency, possibly
because fluency is less central to their content-focused
expertise.

Regarding Complexity, both groups exhibit moderate
agreement, with language specialists at 0.74 and content
specialists at 0.68. These moderate ICC values imply
a reasonable but less robust consensus compared to
Accuracy. The slightly higher agreement among language
specialists might be due to their more refined sensitivity
to linguistic intricacies and syntactic or lexical complexity.
Content specialists might show somewhat lower
consistency here, perhaps because linguistic complexity is
not their primary evaluative focus.

Overall, these results highlight that while both
groups are reliable raters for Accuracy, language
specialists demonstrate stronger reliability in Fluency
and Complexity assessments. This pattern suggests
the importance of involving language specialists when
evaluating nuanced linguistic features such as fluency
and complexity, whereas content specialists are equally
reliable for accuracy judgments related to content fidelity.

Qualitative Findings

Thematic analysis of raters’ written justifications and
panel discussions was conducted to explore in depth the
evaluators’ perspectives on the three key dimensions of
the rubric: Complexity, Accuracy, and Fluency (CAF).
This qualitative inquiry complemented the quantitative
scores by elucidating underlying rationales, interpretive
nuances, and points of consensus or discrepancy, as
summarized in Table 3.

The analysis followed a rigorous, systematic approach
consistent with  established qualitative research
guidelines.®® Iterative coding was performed on textual
data from individual rater comments and group
discussions, allowing themes to emerge inductively
while remaining anchored to the CAF framework. The
process included familiarization with the data, open
coding, theme development, and refinement through
collaborative researcher reflection, ensuring the reliability

Table 3. Summary of Thematic Findings on CAF Dimensions

and depth of thematic insights.

Accuracy emerged as the dimension with the most
consistent agreement and was unanimously regarded as
the foundational criterion for evaluating medical texts.
Both medical and linguistic evaluators emphasized the
necessity of factual correctness, clinical reliability, and
precise terminology to uphold informational integrity.
For example, one rater noted, “The text correctly presents
the core clinical definitions and treatment guidelines
without any notable errors, supporting its reliability for
educational use.”

Complexity was characterized by convergence on the
importance of appropriately used medical terminology
and moderately complex syntactic constructions.
However, raters diverged regarding the optimal level of
complexity for their intended readership. The medical
specialist prioritized clinical depth and pathophysiological
detail, whereas the language specialist highlighted lexical
variety and syntactic sophistication. A language specialist
commented, “Certain sections lacked deeper explanation
or clinical nuance that would have elevated the content
for specialist readers,” underscoring the nuanced nature
of this dimension.

The Fluency dimension elicited the greatest variability
in perspectives. While all raters acknowledged the
importance of clarity, coherence, and logical structure,
the linguistic expert placed greater emphasis on
stylistic polish, narrative flow, and transitional devices.
Conversely, the medical specialist focused primarily on
clarity that facilitates clinical reasoning and information
transfer. One evaluator remarked, “The flow of
information is clear, with logical progression and well-
connected sentences, facilitating reader comprehension,”
while another observed in a less fluent passage, “The text
contains repetitive phrasing and informal language that
interrupts the smooth reading experience and reduces
professional tone.”

A recurrent theme across discussions was the challenge
ofbalancing clinical precision with accessibility. Evaluators
highlighted the tension between maintaining technical
accuracy and crafting texts that remain comprehensible
and engaging for patients or lay readers. This trade-off
was succinctly captured by a rater who stated, “Balancing

CAF Dimension  Converging Themes Diverging Themes

Representative Quotes

- Primacy of factual correctness

Accurac L s P
Y and clinical reliability objective and agreed upon
Complexit - Importance of relevant medical - Optimal complexity level varies
plextty terminology and syntactic variety  depending on intended audience
- Necessity of clear, coherent, and - Differing emphasis on stylistic
Fluency

logically structured prose

Technical vs
Accessibility

- Challenge in balancing clinical
precision with readability

Evaluator
Perspectives

- Recognition of influence of
disciplinary background

- Minimal divergence; largely

polish and narrative flow

- Trade-off between maintaining
accuracy and simplifying language  a persistent challenge.”

- Clinical depth prioritized by
medical specialist; linguistic style
by language specialist

“The text correctly presents the core clinical definitions and
treatment guidelines without notable errors.”

“Certain sections lacked deeper explanation or clinical nuance
that would have elevated the content...”

“The flow of information is clear, with logical progression...”;
“Repetitive phrasing interrupts smooth reading.”

“Balancing the need for technical accuracy with readability is

“My background as a clinician leads me to prioritize clinical
depth and detail.”

“As a language specialist, | focus more on syntactic variety and
narrative coherence.”
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the need for technical accuracy with readability is a
persistent challenge, especially when targeting patient
education materials.”

Finally, the analysis illuminated how disciplinary
backgrounds influence evaluative judgments. The
medical  specialist’s  clinical experience  shaped
prioritization of content depth and medical correctness,
while the language specialist’s expertise oriented them
toward linguistic clarity and stylistic consistency. As one
participant reflected, “My background as a clinician leads
me to prioritize clinical depth and detail,” compared to
another’s comment, “As a language specialist, I focus
more on syntactic variety and narrative coherence, which
can result in divergent judgments on complexity and
fluency.”

Therefore, the thematic analysis reveals the
multidimensional and multifaceted nature of medical
text evaluation. It underscores the complementary role
of combined medical and linguistic expertise in achieving
comprehensive quality assessments. These qualitative
insights enrich the interpretation of the quantitative inter-
rater reliability results and highlight the nuanced balancing
acts inherent in effective medical communication.

When interpreted together, the quantitative and
qualitative findings reveal a coherent explanatory pattern.
The near-perfect ICC values for Accuracy were explained
qualitatively by raters’ shared belief that factual correctness
and clinical reliability constitute non-negotiable criteria
in medical writing. In contrast, the moderate ICC values
observed for Complexity and Fluency were illuminated
by qualitative evidence showing that these constructs
were interpreted through distinct professional lenses.
Language specialists associated Complexity with syntactic
variety and lexical sophistication, whereas content
specialists linked it to conceptual depth and clinical
nuance. Similarly, Fluency was consistently associated
with stylistic coherence by language specialists but viewed
primarily as functional clarity by content specialists.
Thus, the qualitative findings do not merely replicate
quantitative trends but explicate the disciplinary reasoning
that produced them, demonstrating the explanatory value
of the mixed-methods design.

Discussion

This study explored how language specialists and content
specialists conceptualize and assess CAF in medical
writing, bringing new insights into the convergences and
divergences in their evaluations. The employment of an
explanatory sequential mixed methods design allowed
both quantitative reliability measurement and qualitative
thematic analysis to reveal the multifaceted nature of CAF
assessment from professional perspectives.

The findings of this study should be interpreted in light
of the intentionally limited corpus size. The quantitative
component was based on six medical texts, a scope
that is appropriate for exploratory mixed-methods

research aimed at examining rater behavior, construct
interpretation, and interdisciplinary assessment practices
rather than statistical generalization. Accordingly, the
quantitative analyses are best understood as illustrative
rather than confirmatory.

While the small corpus restricts inferential claims
about broader populations of medical texts or raters, it
enabled fine-grained analysis of evaluative consistency
and facilitated deep qualitative exploration of assessor
reasoning. This trade-off aligns with established
mixed-methods and CAF research traditions, which
emphasize interpretive depth and construct validity
over representativeness in early-stage or theory-building
studies.

Future research should expand the corpus size and
include a wider range of genres, proficiency levels, and
medical specialties to test the stability of the observed
patterns. Nevertheless, the present findings provide
methodologically transparent, theoretically grounded
insights into how language and content specialists
conceptualize and apply CAF in medical writing
assessment.

Consistent with prior research, high inter-rater
reliability was observed for the Accuracy dimension
across both specialist groups, with content specialists
exhibiting slightly higher agreement (ICC=0.91). This
aligns with established findings positioning accuracy as
the foundational pillar in medical text evaluation due to
its crucial role in maintaining clinical correctness and
factual integrity.® Both groups demonstrated a shared
understanding that precise, evidence-based content is
non-negotiable in medical communications, confirming
the importance of this construct in medical writing
assessment frameworks. However, reliability for the
Complexity and Fluency dimensions showed moderate
agreement, with language specialists displaying greater
consistency, reflecting their expertise in linguistic
features such as syntactic variety, cohesion, and narrative
flow. This echoes findings by Kuiken and Vedder,” who
reported that professional background significantly
influences rater attention to particular construct
dimensions in second language writing. The moderate
ICCs on CAF Complexity also resonate with literature
revealing difficulties in reliably assessing syntactic and
phrasal elaboration, especially among content-oriented
raters.”

Qualitative data expanded understanding by
highlighting how content specialists foregrounded the
clinical relevance and terminological precision while
language specialists foregrounded linguistic intricacies
such as syntactic complexity and textual coherence.
These complementary emphases confirm Biber, Gray?*
affirmation of the critical role that advanced syntactic
structures and lexical variety play in academic medical
prose. Similarly, Pallotti’s * research on second language
acquisition supports the notion that differential
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conceptualizations of CAF are grounded in disciplinary
paradigms and pedagogical objectives.

Both groups tended to center feedback on deficits and
errors, a characteristic observed in multiple studies on
medical writing pedagogy and SLA.*** The preferential
focus on accuracy by content specialists concurs with
Gattrell et al, * who demonstrated that clinical expertise
underpins reliable medical content evaluation. Language
specialists’ prominence in fluency and syntactic
complexity rating echoes broader language assessment
literature underscoring their roles as custodians of textual
coherence and stylistic sophistication.??

Our finding that phrasal complexity and coordination
received limited assessment attention replicates concerns
raised by Norris and Ortega 7 and others, who advocate for
enhanced training aimed at recognizing and evaluating
these advanced linguistic features essential in professional
writing. The lack of focus on these complexity subdomains
may negatively impact the completeness of evaluations
and subsequent writing feedback.

The tension between maintaining clinical precision
and ensuring reader accessibility is a dominant theme
across medical communication research.'® This tension
demands sophisticated assessor judgment and balanced
textual strategies to meet the needs of both expert and
lay audiences, an issue underscored in our study. The
demonstrated differences in CAF conceptualization
suggest that interdisciplinary panels of language and
content specialists represent a best practice for medical
writing assessment. Such panels can collectively monitor
content accuracy, linguistic complexity, and fluency,
thereby producing robust, multidimensional evaluations
that individual raters might miss. Training specialists to
recognize and evaluate syntactic and phrasal complexity
with greater sensitivity is critical for advancing assessment
precision and feedback efficacy. This need aligns with the
calls from Biber, Gray # and Norris & Ortega ’ regarding
specialized training focused on linguistic intricacies
crucial to academic and professional medical writing.

Furthermore, fostering a positive feedback culture
that balances error correction with recognition of
developmental gains can enhance motivation and
accelerate writing proficiency, echoing Pallotti’s ** SLA
recommendations and clinical education best practices.®
Lastly, the ongoing challenge of balancing technical
accuracy with readability suggests that medical writing
curricula and assessment frameworks should explicitly
address these dual demands. This would support the
production of texts that simultaneously satisfy professional
content standards and accessibility requirements for
diverse audiences.'®

Recent developments in Al-driven medical text
evaluation provide a complementary lens to interpret
our findings. Automated approaches, such as LLM-
as-a-Judge systems °, show promising alignment with
human judgments on factual accuracy but remain

challenged by reproducibility and standardization issues.
Systematic analyses of Al-based medical text evaluation
' emphasize variability in evaluation criteria and the
need for transparent operationalization of assessment
rubrics. Parallel research in medical education and
generative Al applications '»** highlights the importance
of clearly defined, replicable methodologies. Our CAF-
based framework parallels these objectives by offering
a structured, replicable approach to assess Accuracy,
Complexity, and Fluency, confirming high reliability
for Accuracy while highlighting the nuanced judgments
required for Complexity and Fluency. These findings
suggest that interdisciplinary human evaluation can
both inform and validate Al-driven methods, ensuring
that clinical precision and linguistic sophistication are
appropriately weighted in automated assessment systems.

Conclusion

This study evaluated medical texts on hypertension
using expert ratings of Complexity, Accuracy, and
Fluency (CAF). Accuracy emerged as the most critical
and consistently rated dimension, underscoring its
foundational role in medical communication. Complexity
and fluency showed more variation, reflecting differing
disciplinary perspectives and subjective judgments.

The combination of quantitative and qualitative
findings highlights the importance of interdisciplinary
evaluation, integrating clinical expertise and linguistic
insight. Balancing clinical precision with accessibility
remains a key challenge in medical text development.

The quantitative results should be viewed as exploratory
indicators of rater agreement that gain explanatory power
through integration with qualitative findings, rather than
as evidence for broad statistical generalization.

Future work should expand this framework to diverse
texts and audiences, potentially incorporating Al tools to
complement human judgment. Ultimately, this approach
supports the creation of clear, accurate, and reader-
friendly health education materials to improve patient
understanding and outcomes.
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Score  Complexity Accuracy Fluency
Simple, isolated phrases, poor use of medical Frequent grammatical and terminology errors, L . T

1 p p P X q R 8 X 8y Disjointed, incoherent, illogical flow
vocabulary impeding understanding

2 Basic sentence linking, limited varied structures Some errors but meaning often recoverable Limited coherence, awkward transitions
Some subordination or noun phrase elaboration; . . . . .

3 ) . P Occasional errors but reader can infer meaning Reasonably clear flow with minor lapses
basic medical terms
Clear, controlled complex sentence usage and . . . .

4 P 8 Minor errors that do not impede comprehension Smooth text, logical sequence

terminology

Well-structured complex sentences, appropriate and

5 e et vl Accurate grammar and content, precise terminology Fluent, effective use of cohesion
6 Highly sophisticated complex constructions and Virtually error-free, fully precise and reliable Highly coherent, natural flow,
advanced medical terms content professional style
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