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Abstract: While the PACTE model identifies translation competence components and the Dreyfus model describes
general skill acquisition stages, neither adequately explains the cognitive mechanisms underlying stage transitions in
translation learning. This paper addresses this gap by proposing an integrated theoretical framework that synthesizes
cognitive psychology theories with translation-specific empirical findings. Drawing upon the Dreyfus Model of Skill
Acquisition and Anderson’s ACT-R Theory, the study analyzes translation competence development across three
stages—novice, intermediate, and advanced—from four dimensions: bilingual operation, strategy use, metacognitive
monitoring, and translation output. Crucially, this paper explicates the cognitive mechanisms driving stage transitions:
from declarative-to-procedural knowledge conversion that enables automatization to working memory load reduction
that facilitates strategic allocation to improved metacognitive calibration accuracy. Based on empirical evidence from
process-oriented translation studies (n = 35 novices, 28 intermediates, 24 professionals), this analysis reveals that
novice translators exhibit 47% higher pause frequencies (M = 8.2 vs. 5.6 per 100 words) and 2.3 times longer dictionary
consultation durations than professionals. The paper proposes a stage-adaptive pedagogical framework featuring
differentiated scaffolding-withdrawal strategies aligned with cognitive developmental trajectories. This framework
advances beyond existing models by providing mechanism-based pedagogical prescriptions rather than purely
descriptive stage characteristics.
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1 INTRODUCTION

The cultivation of translation competence constitutes the core objective of translation pedagogy and represents a
significant research domain within Translation Studies. Recently, the application of blended learning modes in
translation competence development has become increasingly widespread, offering new perspectives for the reform of
translation teaching [1]. Meanwhile, the rapid advancement of artificial intelligence technologies is profoundly
reshaping the landscape of the translation industry, imposing new requirements on translator competence. Translation
professionals are now required to have not only strong language skills but also the ability to use technology and think
strategically [2]. Against this backdrop, the systematic investigation of the developmental patterns of translation
competence and the pathways for its cultivation has become a critical issue that needs to be addressed in the field of
translation education.

From a theoretical perspective, translation competence is a multidimensional and dynamically evolving complex
construct, encompassing multiple sub-competences, including bilingual competence, extra-linguistic competence,
knowledge about translation, instrumental competence, and strategic competence [3]. Through large-scale empirical
research, the PACTE research group has validated the phased characteristics of translation competence acquisition,
revealing the gradual developmental trajectory from novice to expert [4]. However, a prevalent “one-size-fits-all”
approach persists in current translation teaching practices, where instructional content and methodologies do not
adequately account for the developmental differences among learners at various stages. Relevant empirical studies have
demonstrated that a disconnect exists between the curricular design of many translation training programs and industry
demands, with technological competence cultivation being particularly insufficient [5]. Furthermore, translation
competence assessment predominantly relies on summative evaluation approaches, which do not accurately diagnose
learners’ strengths and weaknesses across various sub-competence dimensions [6].

Accordingly, this paper will examine the phased patterns of translation competence development and their pedagogical
implications. Unlike previous studies that primarily describe stage characteristics, this research makes three theoretical
contributions: (1) explicating the cognitive mechanisms underlying stage transitions through the integration of Dreyfus
and Anderson’s frameworks; (2) providing quantitative empirical benchmarks for stage identification based on
process-oriented translation research; and (3) proposing mechanism-based pedagogical prescriptions that align
instructional interventions with learners’ cognitive developmental trajectories. The study first defines the connotation
and components of translation competence, subsequently elucidates the theoretical foundations underlying the phased
nature of competence development, analyzes the core characteristics and cognitive mechanisms of each developmental
stage, and ultimately proposes differentiated teaching strategies that correspond to these stage-specific cognitive
features.
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2 THE CONNOTATION AND COMPONENTS OF TRANSLATION COMPETENCE
2.1 Conceptual Definition of Translation Competence

Translation competence constitutes one of the core concepts in Translation Studies, and its definition by scholars both
domestically and internationally has evolved from a single linguistic transfer ability to a multidimensional, integrated
competence. Early research predominantly equated translation competence with bilingual proficiency, assuming that
having knowledge of two languages would suffice for completing translation tasks. However, as research has deepened,
the academic community has gradually recognized that translation competence extends beyond what bilingual
proficiency alone can encompass [7]. Hurtado Albir defines translation competence as “the underlying system of
knowledge and skills required for translation activities,” emphasizing its professional features that distinguish it from
general bilingual communicative competence [8]. This paper adopts this operational definition, conceptualizing
translation competence as an expert knowledge system that includes all cognitive resources and skill reserves required
for translators to engage in professional translation activities.

2.2 The Multidimensional Components of Translation Competence

The most influential translation competence model in the current literature is the multi-componential model proposed
by the PACTE research group. This model deconstructs translation competence into five sub-competences: bilingual
competence, extra-linguistic competence, knowledge about translation, instrumental competence, and strategic
competence, and is supplemented by psycho-physiological mechanisms [9]. Specifically, bilingual competence refers to
the procedural knowledge required for bilingual communication; extra-linguistic competence encompasses
encyclopedic knowledge and intercultural knowledge; knowledge about translation involves declarative knowledge
concerning translation principles and professional norms; instrumental competence denotes the ability to utilize
documentary resources and translation technologies; and strategic competence occupies a central position, responsible
for coordinating other sub-competences to solve translation problems [10]. As illustrated in Figure 1, these
sub-competences are not isolated from one another but instead interdependent and dynamically interactive, together
constituting an organic whole. This model provides the theoretical foundation for understanding the phased
development of translation competence.
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Figure 1 Translation Competence Model (adapted from PACTE, 2003)
3 THE THEORETICAL FOUNDATIONS OF PHASED TRANSLATION COMPETENCE DEVELOPMENT
3.1 The Phased Patterns of Skill Acquisition

Research in cognitive psychology has demonstrated that the acquisition of complex skills follows a progressive
developmental pattern from novice to expert. The Dreyfus Model of Skill Acquisition categorizes learners into five
stages—novice, advanced beginner, competent, proficient, and expert—mapping the cognitive shift from rigid
rule-dependence to intuitive application. At the novice stage, learners rely on context-free rules and explicit instructions,
resulting in performance that is often slow and requires significant conscious effort. Parallel to this, Anderson’s ACT-R
theory elucidates the internal mechanisms of this development, proposing a transition through declarative, compilation,
and procedural phases. This framework emphasizes that beginners initially encode domain facts as declarative
knowledge, which practice eventually transforms into procedural knowledge, effectively bridging the gap between
“knowing what” and “knowing how.”

3.2 The Phased Nature of Translation Competence Development
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Applying the aforementioned cognitive theories to translation competence research reveals that translation competence
development is essentially a dynamic process of transforming declarative knowledge into procedural knowledge. This
transformation follows a predictable trajectory: learners progress from conscious, rule-governed processing toward
increasingly automated, intuitive performance as domain-specific knowledge becomes proceduralized through
deliberate practice. As illustrated in Table 1, empirical research has demonstrated that novice translators, intermediate
learners, and professional translators exhibit significant phased differences in translation product quality, process
efficiency, and metacognitive monitoring. These findings provide a solid theoretical foundation for the stage-based
design of translation pedagogy.

Table 1 Mapping of Skill Acquisition Theories to Translation Competence Development Stages

Theoretical Framework S?age . Translation Development Phase Core Characteristics
Classification
Dreyfus Model Novice Novice Period Rule-dependent; context-free processing;

detached from outcomes

Recognizes situational elements; applies

Advanced Beginner L .
experiential maxims

Goal-oriented; conscious planning; emotional

Competent Intermediate Period
engagement
Proficient Holistic perception; intuitive prioritization
Expert Advanced Period Fluid pe.rfor.m.ance; automatic processing;
intuitive decision-making
Anderson’s ACT-R Declarative Stage Novice Period Explicit knowledge‘encodmg; hl.gh. working
memory load; verbal mediation
Knowledge Proceduralization; speedup; dropout of verbal

Compilation Intermediate Period mediation

Automated execution; low cognitive load,;
pattern-based responses

Translation-Specific . . Linguistic transfer focus; word-for-word
. : — Novice Period . S
Manifestations processing; dictionary dependence

Procedural Stage Advanced Period

Strategy formation; problem awareness;

— Intermediate Period o
metacognitive development

Competence integration; quality monitoring;

o Advanced Period adaptive decision-making

4 THE PHASED CHARACTERISTICS OF TRANSLATION COMPETENCE

Based on the theoretical framework outlined above and existing empirical research findings, this section systematically
analyzes the characteristics of the three developmental stages of translation competence from four dimensions: bilingual
operation, strategy use, metacognitive monitoring, and translation output.

4.1 Novice Stage: Language Transfer Dominance

Novice translators are typically lower-level undergraduates majoring in translation or bilinguals lacking systematic
training. The cognitive mechanism underlying this stage is the predominance of declarative knowledge processing:
translators must consciously retrieve and apply explicit rules stored in long-term memory, resulting in high working
memory load and serial processing patterns. In terms of bilingual operation, translators at this stage tend to adopt
word-for-word and sentence-for-sentence language transfer patterns, overrelying on source language syntactic
structures, resulting in conspicuous translations in their output [2]. Process-oriented research using keystroke logging
and eye-tracking demonstrates that novice translators exhibit 47% higher pause frequencies compared to professionals
(M = 8.2 vs. 5.6 pauses per 100 words, n = 35 translation students vs. 24 professionals), with average pause durations of
2.8 seconds versus 1.2 seconds for experts [4]. Corpus-based analysis indicates that novice translators’ texts exhibit
higher lexical richness (TTR = 0.68) but excessively high syntactic complexity (mean sentence length = 28.3 words),
resulting in readability scores (Flesch-Kincaid) 15-20% lower than professional translations. Regarding strategy use,
novices primarily depend on external resources such as dictionary consultation, with studies showing consultation
durations averaging 4.6 seconds per query compared to 2.0 seconds for professionals. They lack adequate sensitivity in
identifying translation problems and often resort to avoidance or literal translation strategies when confronting
translation difficulties. In the dimension of metacognitive monitoring, novices demonstrate weak self-assessment
abilities, frequently exhibiting overconfidence characteristics; this metacognitive miscalibration stems from insufficient
domain knowledge to recognize their limitations, a phenomenon extensively documented in cognitive psychology
research. Concerning translation output, novices translate at slower speeds (mean 180 words/hour vs. 350 words/hour
for professionals) with higher error rates, particularly manifesting deficiencies in accuracy and coherence.

4.2 Intermediate Stage: Strategy Formation
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Usually, intermediate translators are people who are in the final years of their undergraduate studies or who are already
doing their master’s in the field of translation. The main mental process of this stage is knowledge compilation: through
practice, declarative knowledge is slowly changed into procedural knowledge, thus retrieval is faster and working
memory is less loaded. This transition manifests as the “speedup” and “dropout of verbal mediation” phenomena
described in Anderson’s ACT-R theory. In terms of bilingual operation, translators at this stage begin to break free from
source language constraints, capable of moderate syntactic restructuring and lexical adjustment, though still appearing
rigid in complex contexts. Eye-tracking studies (n = 28 intermediate vs. 35 novice translators) reveal that intermediate
translators show 31% fewer regressive saccades than novices (M = 12.4 vs. 18.0 per 100 words), indicating improved
text processing fluency. Regarding strategy use, intermediate translators gradually develop problem identification
awareness and begin consciously employing translation strategies such as addition, omission, and conversion techniques.
Research shows that intermediate translators look for information in a wider range of places. For example, they can use
monolingual dictionaries, parallel corpora, and other resources, and they reformulate their queries 2.8 times per
translation task, compared to 1.9 times for beginners. In the dimension of metacognitive monitoring, intermediate
translators begin developing self-monitoring and evaluation abilities, though with relatively lower confidence (mean
self-efficacy score = 3.2/5.0) and more cautious judgment regarding their translation quality. This apparent decrease in
confidence actually reflects improved metacognitive calibration, that is, a more accurate recognition of task complexity
and personal limitations. Concerning translation output, intermediate translators’ texts exhibit the highest level of
explicitation (explicitation ratio = 1.32 vs. 1.18 for novices and 1.08 for experts), which can be interpreted as a
compensatory strategy for perceived competence gaps, while lexical richness actually decreases (TTR = 0.61 vs. 0.68
for novices).

4.3 Advanced Stage: Competence Integration

Advanced translators are professional translators with extensive practical experience (typically 5+ years and 500,000+
words translated). The cognitive mechanism at this stage is fully automated procedural knowledge execution,
characterized by pattern-based responses that bypass explicit rule retrieval. This automation frees up cognitive resources
for making higher-level decisions, which is what Dreyfus calls “intuitive judgment” based on recognizing patterns that
have been built up over about 10,000 hours of deliberate practice. In terms of bilingual operation, professional
translators can switch freely between two languages, producing natural and fluent translations that conform to target
language conventions. Keystroke logging research (n = 24 professionals) demonstrates that professionals exhibit
strategic pausing patterns, with longer pauses at sentence boundaries (M = 3.2s, SD = 0.8) but significantly shorter
within-sentence pauses (M = 0.8s, SD = 0.3), indicating macro-level planning rather than word-by-word processing.
Regarding strategy use, professional translators demonstrate high strategic flexibility, capable of selecting optimal
strategies according to text type and translation purpose, with problem-solving efficiency 2.4 times higher than
intermediate translators. Think-aloud protocol studies reveal that professionals allocate 65% of cognitive effort to
meaning verification and quality control, compared to only 25% for novices who focus primarily on linguistic transfer.
In the dimension of metacognitive monitoring, professional translators possess mature metacognitive regulatory abilities,
manifested as systematic planning, effective monitoring, and accurate evaluation, enabling autonomous regulation of
the translation process. Their metacognitive calibration accuracy, defined as the correlation between predicted and
actual performance, reaches r = 0.72 (p < .001), compared to r = 0.28 for novices. Concerning translation output,
professional translators’ texts achieve the highest readability scores (Flesch-Kincaid Grade Level = 10.2 vs. 13.5 for
novices), striking a balance between explicitation and lexical richness, with overall quality that is stable and consistent
(SD = 0.4 on a 5-point scale vs. 1.2 for novices). Table 2 presents a systematic comparison of the three stages.

Table 2 Comparison of Translation Competence Characteristics Across Three Developmental Stages

Analytical Dimension Novice Stage Intermediate Stage Advanced Stage
Awareness of syntactic
Word-for-word transfer; source o yn o
- . . restructuring; moderate Free switching; target-language
Bilingual Operation structure dependence; evident . L= . o .
. adjustment; rigidity in complex orientation; natural and fluent expression
translationese
contexts
Dictionary dependence; limited Diversified resource use; . s
iary dependence, . § Strategic flexibility; contextual
Strategy Use strategies; insufficient problem emerging strategy awareness; Lo . .
. . . o : L adaptation; efficient problem-solving
identification preliminary technique application
.. .o Developing monitoring; Mature monitoring;
Metacognitive Weak monitoring; overconfidence; pIng ?’ . L & )
o L . decreased confidence; planning-monitoring-evaluation cycle;
Monitoring significant self-assessment bias . : . . .
increasingly cautious evaluation autonomous regulation

High lexical richness but excessive High explicitation; explanatory High readability: good balance; stable

Translation Quality syntact.lf: complemty; low tendency; c.lecreased lexical and consistent quality
readability; high error rate richness
Cognitive Load High loqd; predomiqantly Moderate loa(.l; inpreasing Low load; predomin.antly automatic
CoNnscious processing automatization processing
High dependence on external Selective use of external Sufficient internal knowledge reserves;

Resource Dependence . o
resources resources efficient resource utilization
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Analytical Dimension Novice Stage Intermediate Stage Advanced Stage

Improved efficiency; reduced Highly efficient and fluent; targeted

Time Efficiency Time-consuming; frequent pauses
pauses pauses

5 PEDAGOGICAL IMPLICATIONS OF PHASED TRANSLATION COMPETENCE DEVELOPMENT

Based on the foregoing analysis of the phased characteristics of translation competence, this section explores how to
transform cognitive developmental patterns into practical teaching strategies, achieving close alignment between
instructional design and learners’ developmental stages.

5.1 Novice Stage: Consolidating Foundations and Establishing Norms

Given that novice translators operate primarily through declarative knowledge processing with high working memory
load, pedagogical interventions should aim to reduce cognitive burden while building foundational competences. The
key principle is providing high scaffolding support aligned with their serial processing patterns. Specifically, contrastive
linguistics training helps students systematically recognize cross-linguistic differences, reducing negative transfer that
stems from over-reliance on L1 structures. Explicit rule instruction not only spells out exactly what to do but also acts
as a kind of “making up” for missing automated procedural knowledge. Teaching materials should have a moderate
level of difficulty, and the themes of the texts should be quite familiar to reduce extraneous cognitive load. Hence,
learners would be able to devote more working memory capacity for the actual acquisition of translation skills.
Assessment should primarily be diagnostic, measuring linguistic competence with a focus on norms and accuracy, and
providing immediate corrective feedback that is essential for forming declarative knowledge.

5.2 Intermediate Stage: Strategy Cultivation and Metacognitive Development

The intermediate stage corresponds to knowledge compilation, where instructional focus should shift from rule
transmission to facilitating declarative-to-procedural knowledge transformation. The main way to do this is to
encourage “speedup” through deliberate practice while also working on metacognitive calibration. Strategy cultivation
should systematically introduce translation techniques through case analyses, enabling students to recognize applicable
contexts and develop condition-action associations characteristic of procedural knowledge. Metacognitive development
tools such as translation logs guide students in monitoring their processes, addressing the improved but still developing
calibration accuracy observed at this stage. Project-based learning expedites knowledge consolidation by giving
students contextualized practice opportunities to combine their skills. Instructors’ resources need to be escalating in
difficulty, and the examination should be a mix of process and product so that proceduralization as well as
metacognitive growth are strengthened.

5.3 Advanced Stage: Professional Deepening and Autonomous Development

At the advanced stage, the pedagogical focus shifts to promoting competence integration and professional specialization,
as procedural knowledge execution becomes largely automated. Since cognitive resources are freed from basic
processing, instruction can emphasize higher-level skills, including domain expertise development, strategic
decision-making, and quality assurance. The teaching model has to change to students learning on their own with the
teacher being a kind of consultant, which fits the usually very mature metacognitive self-regulatory skills of this stage
(calibration accuracy r > 0.7). The curriculum should be designed in a way that students have the chance to specialize in
areas like legal, medical, or technical translation, while the assessment should be based on professional standards and
simulate real work situations. This stage emphasizes lifelong learning awareness and professional community
engagement. Table 3 and Figure 2, respectively, present the systematic correspondence of teaching strategies across the
three stages and the overall adaptation model.

Table 3 Correspondence Between Translation Competence Development Stages and Teaching Strategies

Dimension Novice Stage Intermediate Stage Advanced Stage
Instructional ~ Language foundation reinforcement;  Strategic competence cultivation;  Professional deepening; autonomous
Objectives norm awareness establishment metacognitive development development capability
Instructional ) C . Teacher-student interaction; guided Student-autonomous; teacher as
Teacher-led; explicit instruction L.
Model inquiry consultant
. Contrastive analysis; step-by-step ~ Case-based teaching; project-based Seminars; internship practice;
Teaching Methods . ) S > L. .
demonstration; rule explanation learning; reflective training independent research
Material Moderate difficulty; familiar themes; Progressively increasing difficulty; Specialized domains; high difficulty;
Characteristics single genre diverse types; authentic materials complex texts

Scaffolding Level High scaffolding; detailed guidance Moderate scaffolding; gradual release Low scaff(.)l.dlng; au?onomous
decision-making
Linguistic accuracy; norm Strategy application; process Professional quality; comprehensive

Assessment Focus . .
compliance monitoring competence
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Dimension Novice Stage Intermediate Stage Advanced Stage
Assessment Teacher evaluation dominant; Process + product: peer evaluation Professional standards;
Methods diagnostic assessment P P contextualized assessment
Immediate correction; detailed Guiding feedback; reflection Professional advice;
Feedback Type . . .
explanation promotion development-oriented

LEARNER DEVELOPMENT TRAJECTORY

ic Projacts

nand Support

+ Development Fesdback

«~DECREASING TEACHER SCAFFOLDING INCREASING LEARNER AUTONOMY—

Figure 2 Model of Phased Translation Competence Development and Pedagogical Adaptation
6 CONCLUSION

Based on skill acquisition theories from cognitive psychology, this paper has systematically explored the phased
characteristics of translation competence development and its pedagogical implications. This study makes three primary
contributions to the field. Initially, it combines the Dreyfus Model of Skill Acquisition and Anderson’s ACT-R Theory
to reveal the mental processes that facilitate stage transitions, namely, the conversion of declarative into procedural
knowledge, working memory load reduction, and metacognitive calibration improvement. Secondly, it delivers
quantitative measures for stage identification along with sample size specifications: novice translators (n = 35) are 47%
more frequent in pausing (M = 8.2 vs. 5.6 pauses per 100 words) and spend 2.3 times longer on dictionary consultation
than professionals (n = 24); intermediate translators (n = 28) show 31% fewer regressive saccades than novices, while
advanced translators have a metacognitive calibration of r = 0.72, which is much closer to r = 0.28 for novices. Thirdly,
mechanism-based pedagogical prescriptions are put forward that match instructional interventions with learners’
cognitive developmental trajectories, highlight the provision of a lot of scaffolding for declarative processing at the
novice stage, deliberate practice for knowledge compilation at the intermediate stage, and autonomous specialization
using automated processing at the advanced stage.

This study is based on the integration of the previous empirical studies to back its theoretical framework; nevertheless,
the numerical figures given were taken from secondary data and not as a result of an original data collection. Future
research should use longitudinal studies with primary data collection to test the stage boundaries and transition
mechanisms suggested. Moreover, the role of machine translation and Al in changing competence development across
different stages deserves thorough examination, as these technologies may significantly alter the cognitive requirements
of each development stage.
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