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Abstract 

This paper examines how flow experience, 

as a task-related psychological state, relates 

to effort investment, attention allocation, 

monitoring behavior, and physiological 

regulation during Chinese–English 

translation. It synthesizes evidence from 

three studies within the same research 

project: a task-based self-report study and 

two laboratory analyses of the same 

experimental dataset, focusing respectively 

on gaze behavior and physiological 

responses. The self-report findings showed 

that flow was primarily marked by 

challenge–skill balance, a sense of control, 

and reduced self-consciousness. The 

laboratory findings further indicated that, 

under positive affective priming, higher 

flow was associated with smoother ST–TT 

coordination, lower cognitive effort, and a 

more regulated physiological profile. 

However, regression counts did not indicate 

a simple reduction in monitoring behavior. 

Taken together, the findings characterize 

flow in translation as a form of regulated 

engagement, in which effort and attention 

are more efficiently organized while the 

control demands of translation remain 

present. This account extends the study of 

flow beyond self-reported experience by 

incorporating process-level evidence and 

provides a basis for considering translators’ 

cognitive engagement and sustainable 

working modes in current technology-

mediated translation contexts. 

1 Introduction 

Translation process research (TPR) has long 

examined how cognitive effort is distributed across 

source text (ST) comprehension, target text (TT) 

production, and processes of monitoring and 

coordination (Tra&Co Group, 2021). Eye-tracking 

has become a major method for examining this 

distribution, as fixation durations, regressions, 

saccades, and transitions between ST and TT 

provide indicators of processing demand and 

attention allocation (Dragsted, 2010; Hvelplund, 

2014, 2020; Just & Carpenter, 1980; Rayner, 1998; 

Weng & Zheng, 2025). These measures have 

helped clarify where and when effort is invested 

during translation. However, the relationship 

between observed patterns of effort investment and 

translators’ subjective experience of the task, 

particularly flow experience, has received limited 

empirical attention. 

Previous work indicates that affective and 

motivational factors can influence translation 

behavior and the allocation of cognitive resources 

(Lehr & Hvelplund, 2020; Weng et al., 2022). Flow 

experience is particularly relevant in this respect 

because it refers to deep task engagement, usually 

involving a match between challenge and skill, 

focused attention, a sense of control, and reduced 

self-consciousness (Csikszentmihalyi, 1990; 

Nakamura & Csikszentmihalyi, 2021). In 

translation research, Mirlohi et al. (2011) provided 

early evidence that trainee translators can 

experience flow during classroom translation tasks. 

Given the attentional and control-related features 

Flow as Regulated Engagement in Chinese–English Translation: 

Evidence from Self-Report, Eye Tracking, and Physiological Measures 

 

Yanze Li Yu Weng 

School of Foreign Languages,  

South China University of Technology,  

Guangzhou, China 

Department of Language Science and Technology, 

The Hong Kong Polytechnic University,  

Hong Kong 

Department of Language Science and Technology, 

The Hong Kong Polytechnic University,  

Hong Kong 

yu-rachel.weng@polyu.edu.hk 

flyanze.li@mail.scut.edu.cn 

 

 

 

 

 

 

mailto:yu-rachel.weng@polyu.edu.hk
mailto:flyanze.li@mail.scut.edu.cn


199
 

 
 

of flow, along with evidence of its occurrence in 

translation, flow experience may also be expected 

to relate to online translation processing. 

The present paper examines how flow 

experience, as a task-related psychological state, 

relates to observable patterns of effort investment, 

attention allocation, and physiological responses 

during Chinese–English translation. It synthesizes 

findings from three studies within the same 

research project: a published task-based study in 

which self-reported flow was measured after a 

translation task (Weng & Li, 2025), and two 

ongoing laboratory studies using eye-tracking and 

physiological measures to investigate how flow 

experience is reflected in online translation 

processing (Li et al., forthcoming; Li & Weng, 

forthcoming). By bringing these findings together, 

this paper suggests that flow in translation can be 

characterized as regulated task engagement, in 

which smoother ST–TT coordination and 

physiological regulation coexist with sustained 

monitoring demands. 

2 Research background 

Flow was first proposed as a state of optimal 

experience in which individuals become deeply 

absorbed in an activity for its own sake 

(Csikszentmihalyi, 1975). Csikszentmihalyi (1990) 

characterized flow by several interrelated features, 

including concentration on the task, a sense of 

control, challenge-skill balance, loss of self-

consciousness, clear goals, unambiguous feedback, 

distorted sense of time, action-awareness merging, 

and autotelic experience. Research in foreign 

language learning and translation has suggested the 

relevance of flow to sustained engagement in 

language tasks (Dewaele & MacIntyre, 2022; 

Mirlohi et al., 2011). More recently, Carl et al. 

(2024) proposed a Hesitation–Orientation–Flow 

(HOF) taxonomy for translation process data, 

treating flow as a state of fluent production that can 

be identified from logged keystrokes and gaze data. 

Their study situates flow within the temporal 

organization of translation behavior. However, few 

studies have examined how self-reported flow, 

understood as a state of optimal experience, relates 

to process-level patterns during translation. 

The link between flow experience and online 

translation processing concerns how translators 

allocate effort between the ST and TT. Fixation 

duration is commonly interpreted as an index of 

processing time and cognitive effort, while 

regressions are associated with reanalysis, 

checking, and monitoring (Angelone, 2010; 

Hvelplund, 2014, 2020; Just & Carpenter, 1980). In 

translation, transitions between ST and TT can 

indicate how translators coordinate comprehension 

and production, and saccade amplitude may reflect 

the span of visual uptake (Dragsted, 2010; Rayner, 

1998). These eye-tracking indicators can therefore 

provide evidence on whether self-reported flow is 

associated with particular patterns of effort 

allocation and ST–TT coordination during 

translation. 

Physiological measures can complement eye-

tracking evidence by capturing aspects of arousal 

and regulation during translation. Skin 

conductance responses (SCR) are often used as 

indicators of sympathetic arousal, while heart rate 

variability measures such as the root mean square 

of successive differences of inter-beat intervals 

(RMSSD) are related to autonomic regulation 

(Tarvainen et al., 2014; Weng et al., 2022). Pupil 

size can also be treated as an effort-sensitive 

measure. Translation studies using such measures 

have shown that physiological indicators can 

capture aspects of effort and affect that are not 

directly observable from gaze behavior or the 

written product alone (Lehr & Hvelplund, 2020; 

Weng et al., 2022). 

Against this background, a broader research 

project was designed to examine flow experience 

in Chinese–English translation across three studies, 

focusing respectively on the experiential profile of 

flow, gaze-based patterns of effort allocation and 

ST–TT coordination, and physiological responses. 

The present paper synthesizes these studies to ask 

how self-reported flow is related to observable 

patterns in translators’ online processing and, on 

that basis, what form of task engagement flow 

represents in translation.  

3 Project design and methods 

The following section outlines the design of the 

three studies included in this synthesis. Study 1 

examined post-task flow experience in a task-based 

setting, while Studies 2 and 3 used the same 

laboratory tasks and participant sample, but 

focused on different data streams. Table 1 provides 

an overview. 
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The findings below are organized around three 

strands of evidence: self-report, gaze behavior, and 

physiological responses. 

4 Results 

Study 1 depicted the subjective profile of flow in 

C-E translation (Weng & Li, 2025). K-means 

clustering distinguished a flow group from a non-

flow group, with the flow group accounting for 

37.04% of the sample. This proportion suggests 

that flow can occur during C-E translation, but it is 

not the default state for student translators. Figure 

1 shows the score distributions of the nine flow 

dimensions for the flow and non-flow groups. The 

clearest group difference concerned challenge-skill 

balance: participants in the flow group reported a 

stronger match between their perceived abilities 

and the demands of the task. Perceived task 

difficulty was negatively associated with both 

challenge-skill balance and flow, and challenge-

skill balance mediated the relation between 

perceived difficulty and flow. The flow group also 

reported a stronger sense of control and greater loss 

of self-consciousness, suggesting that they felt able 

to manage the task and became more absorbed in 

the translation activity. By contrast, concentration   

and action-awareness merging were less 

discriminative, possibly because translation itself 

requires sustained attention and student translators 

still rely on conscious checking. This pattern 

suggests that flow experience in translation is 

grounded in perceived manageability and control, 

rather than in heightened concentration alone. 

 

The gaze-based findings refined this subjective 

profile by showing that flow experience was 

associated with specific processing patterns, 

mainly in the positive affective condition (Li et al., 

forthcoming). For ST–TT transitions, the 

interaction between affective context and flow was 

significant (p = .026): in the positive condition, 

higher flow was associated with fewer transitions 

between ST and TT, a pattern consistent with less 

fragmented ST–TT coordination. A similar, 

although marginal, pattern was observed for 

saccade amplitude (p = .076), with higher flow 

tending to correspond to larger saccades in the 

positive condition, which may indicate broader 

visual uptake. 

Fixation-based measures provided further 

evidence for the relation between flow and 

processing effort. The interaction between 

affective context and flow was significant for 

overall mean fixation duration (p = .035): in the 

positive condition, higher flow was associated with 

shorter fixation durations, indicating lower 

processing effort. The ST–TT fixation duration 

ratio also showed a marginal interaction (p = .074), 

with higher flow tending toward a more balanced 

distribution of attention between ST and TT. By 

contrast, regression count, the monitoring-related 

indicator, did not show a stable relation with flow. 

This pattern is theoretically informative because it 

suggests that stronger flow was not accompanied 

by a clear reduction in rechecking or monitoring-

related behaviors, cautioning against interpreting 

flow as a simple decrease of control during 

translation. Figure 2 summarizes these affective 

Evidence 
source 

Participants 
Task and 
measures 

Analytic 
focus 

Study 1: 
task-based 
self-report 

study 

108 second-
year under-

graduate 
English 
majors 

Chinese–English 
(C-E) translation 
task;  

Short Flow State 
Scale (Martin & 
Jackson, 2008);  

Perceived task 
difficulty 

Flow 
profile; 

Relation 
between 
perceived 
difficulty 
and flow 

Studies 
2–3: 

laboratory 
process 
studies 

32 fourth-
year under-

graduate 
English 
majors 

Two C-E 
translation tasks; 

Positive/neutral 
affective 
priming; 

EyeLink 
Portable Duo 
eye-tracking; 

Empatica E4 
physiological 
recording 

Attention 
allocation; 

Cognitive 
effort; 

Physio-
logical 
responses 

Table 1: Overview of the evidence sources. 

 

Figure 1: Distributions of flow scores across the 

nine dimensions in the flow and non-flow groups. 
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context × flow interactions across the eye-tracking 

measures. 

 
The physiological findings further extended the 

process-level account of flow (Li & Weng, 

forthcoming). Higher flow was associated with 

lower SCR (p = .003), suggesting reduced 

sympathetic arousal. It was also related to higher 

baseline-corrected RMSSD (p = .002), which 

points to stronger autonomic regulation. Pupil size 

showed a marginal negative association with flow 

(p = .073), indicating a possible reduction of 

cognitive load. Taken together, these physiological 

patterns are consistent with a more regulated 

working state: translators reporting stronger flow 

showed lower arousal and stronger autonomic 

regulation, while the marginal pupil size was in the 

same direction as the fixation-based evidence for 

reduced processing demand. Figure 3 exhibits the 

associations between flow and the three 

physiological indicators. 

 

5 Discussion and Conclusion 

Across the three strands of evidence, flow in C-E 

translation emerged as a regulated mode of task 

engagement. The self-report findings showed that 

flow was anchored in challenge-skill balance, a 

sense of control, and reduced self-consciousness, 

indicating that translators experienced the task as 

manageable rather than merely attention-

demanding.  The eye-tracking findings located this 

experience in online processing: under positive 

affective priming, higher flow was associated with 

fewer ST–TT transitions, shorter mean fixation 

durations, and tendencies toward broader visual 

uptake as well as more balanced ST–TT attention 

allocation. The physiological findings further 

showed lower sympathetic arousal and stronger 

autonomic regulation among translators reporting 

stronger flow. These results suggest that flow is 

reflected not only in post-task evaluations of the 

translation experience but also in the organization 

of effort, attention, and physiological regulation 

during the translation process. 

Meanwhile, understanding flow as regulated 

engagement does not mean that monitoring 

demands disappear from translation. Translation 

remains a monitoring-intensive activity in which 

translators need to check ST comprehension, solve 

emerging problems, and evaluate TT formulations. 

In this respect, the lack of a significant association 

between flow and regression count is informative.  

It prevents simply equating flow with reduced 

control. Flow may therefore involve a selective 

reorganization of effort: reducing fragmented or 

excessive processing demand while preserving the 

checking and control operations required for 

translation quality. 

This account also has implications for current 

technology-mediated translation practices. In 

machine translation and LLM-supported 

workflows, translators’ effort is often redistributed. 

Less effort may be spent on generating initial 

solutions, while more attention is required for 

evaluating suggestions, detecting context-sensitive 

problems, integrating information across interfaces, 

and deciding when to accept, revise, or reject 

machine output. The present findings suggest that 

flow may offer a useful lens for examining how 

such workflows shape translators’ cognitive 

engagement. A flow-sensitive perspective can 

therefore complement product- and system-

oriented evaluations of translation workflows by 

considering whether these workflows help 

translators maintain controlled, sustainable 

engagement during human-machine collaboration. 
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