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Introduction
Transport infrastructure has been one of the most visible 

operational arenas of the Belt and Road Initiative. Railways, 
highways, ports, and logistics corridors are expected to do 
more than move goods and passengers: they reorganize re-

gional connectivity, shape trade facilitation, and in�luence 
the economic geography of host regions (Banerjee et al., 
2020; Chen & Li, 2021; Ramasamy & Yeung, 2019; Zou et al., 
2021). In this setting, cost performance is not a purely ac-
counting outcome. It is closely tied to project viability, cash-
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known about how contractor-side capabilities are translated into cost outcomes 
in cross-border settings, particularly within Belt and Road Initiative (BRI) trans-
port projects where institutional variation, technological demands, and multicul-
tural collaboration are unusually salient. This article addresses that gap by exam-
ining contractor experience, contract management capability, technological com-
plexity, and government support as antecedents of project cost performance, with 
project risk management capability as a mediator and cross-cultural communica-
tion effectiveness as a moderator. Drawing on a survey of 391 contractor project 
management personnel involved in railway and highway projects across South-
east Asia, East Africa, and Central Asia, the study applies partial least squares 
structural equation modeling. The results show that contractor experience, con-
tract management capability, and government support have signi�icant positive 
direct effects on cost performance, whereas technological complexity does not. 
All four antecedents signi�icantly affect project risk management capability, which 
in turn improves cost performance. Mediation analysis shows a partial indirect ef-
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�low stability, schedule integrity, contract relations, and the 
longer-term legitimacy of transnational infrastructure deliv-
ery. Once cost performance weakens, �inancing structures 
become more fragile, disputes intensify, public scrutiny 
rises, and the developmental narrative surrounding large 
projects becomes harder to sustain (Catalão et al., 2018; 
Cavalieri et al., 2019; Love et al., 2017).

That problem is hardly unique to BRI projects. Cost over-
runs have long been observed across transport infrastruc-
ture and large public works, and the causes are typically 
multifaceted. Previous studies have linked poor cost perfor-
mance to weak front-end planning, design changes, contrac-
tual ambiguity, delays, institutional bottlenecks, supply-
chain instability, and ineffective governance (Amini et al., 
2022; Atapattu et al., 2023; Nuako et al., 2024; Wyke et al., 
2022). Yet BRI transport projects add a further layer of com-
plexity. They are often implemented across unfamiliar legal 
systems, multi-level governmental arrangements, uneven 
regulatory environments, and culturally heterogeneous 
teams. These conditions raise coordination costs and expose 
projects to risks that are not adequately captured by conven-
tional, single-country cost overrun explanations (Deep et al., 
2022; Kayembe et al., 2021; Wang et al., 2018).

A second limitation in the literature concerns level of 
analysis. A substantial body of work explains cost perfor-
mance from macro or meso perspectives, focusing on policy, 
procurement systems, project type, or national context. 
Those are important explanations, but they leave a critical 
gap. On the ground, costs are shaped by contractors' deci-
sions about resource deployment, contract administration, 
issue escalation, risk response, and team coordination. Con-
tractor-side capabilities in�luence whether complexity is ab-
sorbed, whether disputes are contained, and whether exter-
nal support is converted into operational advantage. Even 
so, the empirical literature has devoted less sustained atten-
tion to contractor experience, contract management capabil-
ity, and project risk management capability as intercon-
nected drivers of cost performance in cross-border trans-
port projects (Diab et al., 2020; Iyer et al., 2019; Kakar et al., 
2022; Zheng et al., 2020).

Cost performance in this context should be understood 
broadly. In large transport projects, cost outcomes are 
shaped not only by whether the �inal expenditure exceeds 
the initial estimate, but also by the stability of cash �low, the 
volume of change-order costs, the ef�iciency with which 
labour and equipment are used, and the degree to which 
cost control can be achieved without sacri�icing quality or 
schedule. This broader interpretation is important for BRI 
projects because many are executed through long delivery 
chains that involve multiple jurisdictions, public actors, �i-
nanciers, designers, and subcontractors. A project may re-
main nominally within budget while still absorbing substan-
tial hidden costs through delay, claims, rework, or coordina-
tion inef�iciency (Edwards et al., 2017; Love et al., 2018; Pe-
tersen, 2019). A contractor-centred framework is therefore 
especially useful because contractors are positioned at the 

point where these hidden cost pressures become opera-
tional realities.

The BRI setting also sharpens the relevance of a compar-
ative, cross-regional design. Southeast Asia, East Africa, and 
Central Asia are linked by the broader BRI agenda, but they 
differ in market maturity, local state capacity, project ecol-
ogy, and the extent of cultural and linguistic distance be-
tween lead contractors and host-country actors. These dif-
ferences make them suitable locations for testing whether a 
general capability model can travel across contexts rather 
than merely explaining a single national case. A model that 
performs reasonably well across such settings is more valu-
able for theory and for practice than one derived from a nar-
row project cluster.

A third limitation is analytical fragmentation. Studies fre-
quently discuss technological complexity, government sup-
port, communication problems, or risk management as sep-
arate topics. In practice, however, these factors interact. 
Technological complexity raises the burden on project con-
trol systems, but whether it harms cost outcomes depends 
on how effectively risk is identi�ied and managed. Govern-
ment support may ease administrative and �inancing pres-
sure, but its bene�its are not always transmitted through for-
mal project routines. Cross-cultural communication may not 
reduce cost directly; rather, it may determine whether risk 
responses are understood, accepted, and implemented 
across multicultural teams. Without an integrated model, it 
is dif�icult to see how internal capabilities, contextual condi-
tions, and project routines work together to shape cost per-
formance (Brewer, 2008; Cao, 2021; Chenya et al., 2022; Gul-
tom, 2019).

This article addresses these gaps by developing and test-
ing a contractor-centred model of cost performance in BRI 
transportation projects. It treats contractor experience and 
contract management capability as strategic project re-
sources, technological complexity as a contingent project 
condition, government support as an external enabling fac-
tor, project risk management capability as the principal 
transmission mechanism, and cross-cultural communication 
effectiveness as a boundary condition. The model is tested 
with survey data from 391 contractor project management 
personnel involved in railway and highway projects across 
Southeast Asia, East Africa, and Central Asia. The study 
therefore shifts the conversation from abstract explanations 
of cost overruns to the concrete question of how project ac-
tors convert capability into cost control under cross-border 
conditions.

The article makes three contributions. First, it extends 
contractor-focused project management research by ex-
plaining cost performance through a structured capability 
model rather than through isolated determinants. Second, it 
re�ines the application of a resource-based perspective in 
project settings by showing that not all antecedents work 
through the same mechanism: some act directly, while oth-
ers are transmitted through project risk management capa-
bility. Third, it integrates cross-cultural communication into 
the cost-performance model not as a descriptive back-
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ground feature but as a contingency that changes the 
strength of a key project-control relationship. The remain-
der of the article develops the theoretical framework and 
hypotheses, describes the research design, reports the em-
pirical results, and discusses the implications for theory and 
practice.

Theoretical Background and Hypotheses 
Development
A capability-based view of cost performance in 
cross-border projects

Resource-based scholarship has long argued that perfor-
mance differences emerge from heterogeneous resources 
and capabilities that are dif�icult to imitate and that are de-
ployed more effectively by some organizations than by oth-
ers (Armstrong & Shimizu, 2007; Srivastava et al., 2001). 
Within construction and project management research, re-
cent reviews suggest that the value of a resource-based per-
spective lies in its ability to explain how accumulated experi-
ence, managerial routines, and project governance capabili-
ties create performance advantages in uncertain environ-
ments (Goh & Loosemore, 2016; Mansour et al., 2022). That 
logic is particularly relevant in infrastructure delivery, 
where the same formal contract structure can yield very dif-
ferent results depending on how well the contractor recog-
nizes signals, mobilizes knowledge, and coordinates action 
across project stages.

For the present study, a capability-based interpretation is 
more useful than a narrow inventory of cost overrun factors. 
BRI transportation projects are not only technically de-
manding; they are also institutionally varied and culturally 
diverse. Under such conditions, cost performance is shaped 
by whether contractors possess experience that is relevant 
to comparable projects, whether they can govern contracts 
effectively, whether they can absorb the pressures created 
by technological complexity, and whether they can make 
productive use of government support. These resources and 
conditions do not automatically improve performance. They 
are translated into cost outcomes through project-level rou-
tines, especially those related to risk identi�ication, assess-
ment, mitigation, and follow-up (Chenya et al., 2022; Iyer et 
al., 2019; Liu et al., 2016).

A project-governance perspective complements this ca-
pability logic. Infrastructure projects are delivered through 
temporary but highly structured systems that link owners, 
contractors, consultants, regulators, and local actors 
through contracts, reporting routines, escalation proce-
dures, and control mechanisms. In such settings, the value of 
a capability depends not only on whether the focal contrac-
tor possesses it, but also on whether it can be embedded in 
workable project routines. This is why project risk manage-
ment capability is treated as more than a technical control 
process. It is an organising mechanism through which capa-
bilities are translated into action and through which project 

conditions are interpreted and governed (Andrić et al., 
2019; Chenya et al., 2022).

Cross-cultural communication adds a second theoretical 
layer. In multinational project environments, communica-
tion is not merely a relational issue. It affects the speed and 
�idelity with which technical instructions, contractual inter-
pretations, and risk responses travel across organisational 
and national boundaries (Brewer, 2008; Cao, 2021; 
Wawrosz & Jurásek, 2022). A risk response plan may be 
technically sound but operationally weak if team members 
do not interpret it consistently or if cultural misunderstand-
ings slow execution. Cross-cultural communication effective-
ness is therefore treated here as a contextual condition that 
strengthens or weakens the conversion of project risk man-
agement capability into cost performance.

Contractor experience and contract management 
capability

Contractor experience is a path-dependent asset. Re-
peated exposure to comparable projects generates knowl-
edge about sequencing, supplier coordination, local operat-
ing conditions, stakeholder behavior, and likely points of 
failure. In transport infrastructure, that experience helps 
contractors anticipate disruptions, calibrate resource alloca-
tion, and avoid avoidable rework or escalation (Diab et al., 
2020; Pakhale & Pal, 2020). Experience also reduces the 
time needed to interpret emerging problems because 
project teams can draw on analogies from prior work rather 
than beginning every response from �irst principles. This 
suggests a direct relationship between contractor experi-
ence and cost performance.

At the same time, contractor experience is likely to im-
prove project risk management capability. Experienced con-
tractors usually recognize patterns in geology, logistics, 
labour coordination, regulatory delay, and interface risk 
more quickly than less experienced �irms. Their prior expo-
sure to project shocks can strengthen both ex ante risk iden-
ti�ication and ex post response routines (Iyer et al., 2019; Liu 
et al., 2016). Accordingly, the following hypotheses are pro-
posed:

H9. Contractor experience has a signi�icant positive effect 
on project cost performance. 

H5. Contractor experience has a signi�icant positive effect 
on project risk management capability.

Contract management capability is another core project 
resource. In large transport schemes, contractual arrange-
ments do more than allocate legal obligations; they provide 
the operating architecture for variation control, claims han-
dling, incentive alignment, documentation, and dispute con-
tainment. Strong contract management capability reduces 
ambiguity in responsibilities, improves visibility over 
change orders and payment issues, and shortens the cycle 
through which disputes are diagnosed and addressed (Choi 
et al., 2020; Elkomy, 2022; Gultom, 2019). These effects 
should improve cost performance directly.
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Contract management capability should also strengthen 
project risk management capability. Contractual clarity sup-
ports the assignment of risk ownership, the monitoring of 
obligations, and the enforcement of response procedures. 
When risk-sharing arrangements are better speci�ied and 
better administered, project teams are more likely to esca-
late risk promptly and to act within agreed boundaries (Sri-
vastava & Teo, 2012). On that basis, the following hypothe-
ses are advanced:

H2. Contract management capability has a signi�icant 
positive effect on project cost performance.

H6. Contract management capability has a signi�icant 
positive effect on project risk management capability.

Technological complexity and government 
support

Technological complexity occupies a more ambiguous 
position in the cost-performance literature. Complex trans-
port projects often require advanced systems integration, 
specialised equipment, demanding tolerances, and coordi-
nation across technical domains. These characteristics can 
increase uncertainty, intensify interface risks, and create 
downstream rework if systems do not perform as expected 
(Mewes & Broekel, 2020; Woldemariam, 2021). From that 
perspective, technological complexity can weaken cost per-
formance.

Yet complexity does not always produce deterioration. 
Advanced technologies may also improve productivity, 
shorten construction duration, reduce lifecycle maintenance 
demands, or enable better monitoring and coordination. The 
net effect is therefore an empirical rather than an a priori 
question (Demetracopoulou et al., 2025; Lee & Kim, 2021). 
This study retains the non-directional form used in the the-
sis and tests whether technological complexity has a signi�i-
cant direct effect on cost performance.

Technological complexity is also expected to affect 
project risk management capability. Greater complexity in-
creases the need for more systematic risk identi�ication, 
more frequent monitoring, and more specialized mitigation. 
Whether the direction is positive or negative in practice de-
pends on how effectively contractors respond, but a signi�i-
cant relationship is expected. Accordingly:

H3. Technological complexity has a signi�icant effect on 
project cost performance.  

H7. Technological complexity has a signi�icant effect on 
project risk management capability.

Government support is similarly more complex than a 
generic “external factor”. Support may be developmental, 
regulatory, logistical, or �inancial in form, and these forms 
need not operate through the same project mechanisms. 
Some kinds of support may reduce cost directly by easing 
permits or mobilizing land and utilities. Others may indi-

rectly improve internal management by reducing uncer-
tainty and allowing project teams to invest in more system-
atic control routines. The model therefore treats govern-
ment support as an empirically open question rather than 
assuming that all bene�its pass through the same internal 
pathway.

Government support introduces an external, institutional 
dimension into the model. In transport infrastructure, gov-
ernments shape project conditions through approvals, �i-
nancing arrangements, access to land or utilities, regulatory 
coordination, and policy stability. Such support can reduce 
transaction costs, smooth access to key resources, and ease 
the administrative frictions that often undermine cost per-
formance in cross-border projects (Kayembe et al., 2021; 
Moon et al., 2022; Zou et al., 2021). A direct positive associa-
tion with cost performance is therefore expected.

Government support can also improve project risk man-
agement capability. Supportive regulatory coordination, �i-
nancial backing, and policy stability create room for more 
systematic risk tracking, contingency planning, and re-
sponse execution. They may not eliminate project risk, but 
they can reduce the pressure under which risk responses 
are designed and implemented. Therefore:

H4. Government support has a signi�icant positive effect 
on project cost performance.  

H8. Government support has a signi�icant positive effect 
on project risk management capability.

Project risk management capability as mediator

Project risk management capability sits at the centre of 
the proposed model because it links project resources and 
conditions to observable cost outcomes. In infrastructure 
delivery, risk management capability is not simply the exis-
tence of a register or a formal plan; it is the practical ability 
to detect threats early, evaluate their consequences, trigger 
the right response, and close the loop through monitoring 
and learning (Andrić et al., 2019; Chenya et al., 2022; Iyer et 
al., 2019). When this capability is strong, projects are better 
able to prevent disruption, contain loss severity, and avoid 
the cumulative cost effects of delay, rework, or coordination 
failure.

The mediating logic differs across antecedents. Contrac-
tor experience may generate better cost performance di-
rectly, but part of its value may still pass through risk man-
agement routines. Contract management capability should 
support cost performance partly because it creates stronger 
risk allocation and response discipline. Technological com-
plexity may have little direct effect on cost performance if its 
impact is absorbed or ampli�ied entirely through risk man-
agement capability. Government support may also shape 
cost outcomes through the enabling conditions it creates for 
risk control. These possibilities lead to four indirect-effect 
hypotheses, alongside a direct hypothesis for project risk 
management capability:
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H9. Contractor experience has a signi�icant indirect effect 
on project cost performance through project risk 
management capability.

H10. Contract management capability has a signi�icant in-
direct effect on project cost performance through 
project risk management capability.

H11. Technological complexity has a significant indirect 
effect on project cost performance through project 
risk management capability.

H12. Government support has a significant indirect effect 
on project cost performance through project risk 
management capability.

H13. Project risk management capability has a significant 
positive effect on project cost performance.

Cross-cultural communication effectiveness as 
moderator

The �inal element of the framework is cross-cultural 
communication effectiveness. Multinational transport 
projects require communication across languages, profes-
sional subcultures, contracting organizations, and national 
institutional settings. Misalignment in communication can 
slow risk escalation, distort the interpretation of instruc-
tions, and weaken the implementation of otherwise sound 
management routines (Brewer, 2008; Cao, 2021). By con-

trast, effective cross-cultural communication improves mu-
tual understanding, reduces the friction associated with co-
ordination, and enables project actors to translate formal 
risk management procedures into timely operational action.

This moderating argument is particularly relevant in BRI 
projects because communication problems often emerge at 
interfaces rather than within single organizations. Risk miti-
gation plans may originate with one party, require approval 
from another, and be executed by a third whose �irst lan-
guage, reporting conventions, and assumptions about hier-
archy differ from those of the initiating team. In that envi-
ronment, the practical force of risk management depends on 
communicative translation as much as on technical analysis. 
This is why communication effectiveness is expected to 
strengthen, rather than substitute for, formal project risk 
management capability.

The implication is not that communication replaces tech-
nical capability. Rather, it conditions whether project risk 
management capability can be converted into cost perfor-
mance in a multicultural delivery environment. When com-
munication is strong, the cost bene�its of risk management 
should be more pronounced. Hence:

H14. Cross-cultural communication effectiveness posi-
tively moderates the relationship between project 
risk management capability and project cost perfor-
mance.

Figure 1 | Proposed research framework
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The proposed research framework, which summarises 
the hypothesised direct, mediating, and moderating rela-
tionships, is presented in Figure 1.

Research Methodology
Research design and sample

The study used a cross-sectional quantitative design and 
a structured questionnaire survey. This design was appro-
priate because the model includes multiple latent con-
structs, mediation effects, and a moderation effect, all of 
which are well suited to partial least squares structural 
equation modeling (PLS-SEM) (Hair et al., 2021). The empir-
ical focus was on contractor-side project management per-
sonnel directly involved in BRI transportation projects. The 
target respondents included project managers, cost and con-
tract controllers, engineers, supervisors, and risk-related 
personnel working on railway and highway projects across 
Southeast Asia, East Africa, and Central Asia.

Sampling followed the regional project logic established 
in the thesis. These three regions were selected because they 
capture a large share of BRI transportation activity while 
also displaying meaningful variation in cultural environ-
ment, institutional conditions, and technical demands. A to-
tal of 440 questionnaires were distributed through a mixed 
online and of�line process involving industry channels, 

project networks, and direct project contacts. After data 
screening, 391 usable responses were retained, yielding an 
effective response rate of 88.9%.

Data collection combined online distribution with 
project-network circulation and targeted follow-up. This 
mixed approach was necessary because the respondent pop-
ulation was geographically dispersed and occupied demand-
ing project roles. The survey instrument was available in 
Chinese and English, and the wording was re�ined after ex-
pert review to reduce ambiguity in the multinational project 
context. Respondents were informed of the study purpose 
and assured that participation was voluntary and that all re-
sponses would be treated con�identially. These procedures 
were important not only for ethical reasons but also for data 
quality, as the questionnaire asked respondents to evaluate 
organizational capabilities and project-control practices that 
could easily be interpreted as sensitive if anonymity were 
not credible.

The regional composition of the sample re�lects the prac-
tical structure of BRI transport delivery. Southeast Asia con-
tributed the largest share of responses, followed by East 
Africa and Central Asia. This distribution mirrors the con-
centration of transport projects in those regions while still 
allowing the model to capture meaningful contextual varia-
tion. The intention was not to compare countries one by one, 
but to construct a dataset broad enough to test the model 

Construct Operational emphasis in this study References
Contractor experience (CE) Accumulated experience with comparable transport projects, local conditions, 

standards, and prior technical challenges
Diab et al. (2020)
Iyer et al. (2019)

Contract management capability 
(CMC)

Ability to identify contractual risk points, manage change, monitor obligations, 
quantify breaches, and resolve disputes

Choi et al. (2020)
Elkomy (2022)

Technological complexity (TC) Extent of technical integration, precision requirements, external dependence, and 
unresolved implementation challenges

Mewes and Broekel (2020)
Woldemariam (2021)

Government support (GS) Approvals, policy stability, financial support, resource coordination, and regulatory 
facilitation

Kayembe et al. (2021)
Moon et al. (2022)

Project risk management capability 
(PRMC)

Breadth and discipline of risk identification, assessment, response, reserve use, 
and audit closure

Chenya et al. (2022)
Iyer et al. (2019)

Cross-cultural communication 
effectiveness (CCE)

Information clarity, conflict-resolution speed, inclusion, cultural training, and team 
cohesion in multicultural collaboration

Brewer (2008)
Cao (2021)

Cost performance (CP) Budget control, change-order cost containment, resource efficiency, forecast 
accuracy, and preservation of quality and schedule

Islam et al. (2019)
Love et al. (2017)

Table 2 | Construct operationalisation

Characteristic n % Characteristic n %
Gender: Male 286 73.1 Nationality: Chinese 265 67.8
Gender: Female 105 26.9 Nationality: Southeast Asian 62 15.9
Age: 25–30 92 23.5 Nationality: East African 38 9.7
Age: 31–35 128 32.7 Nationality: Central Asian 26 6.6
Age: 36–40 95 24.3 Experience: 1–3 years 88 22.5
Age: >40 76 19.4 Experience: 4–6 years 128 32.7
Education: Below bachelor's 35 9.0 Experience: 7–10 years 97 24.8
Education: Bachelor's 215 55.0 Experience: >10 years 78 19.9
Education: Master's 132 33.8 Role: Project manager 115 29.4
Education: Doctoral or above 9 2.3 Role: Cost/contract controller 118 30.2
Project type: Railway 211 54.0 Role: Engineer 119 30.4
Project type: Highway 180 46.0 Role: Supervisor & others 39 10.0

Table 1 | Respondent profile (N = 391)
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across varied project settings without reducing the analysis 
to isolated case descriptions.

The �inal sample is broadly consistent with the organiza-
tional pro�ile of large cross-border transport projects. Male 
respondents accounted for 73.1% of the sample, and the 
largest age cluster was 31–35 years (32.7%). More than half 
of the respondents held a bachelor's degree, while a further 
33.8% held a master's degree. Chinese personnel formed the 
largest nationality group (67.8%), re�lecting the central role 
of Chinese contractors in BRI delivery, but local and regional 
respondents from Southeast Asia, East Africa, and Central 
Asia were also represented. In terms of experience, 77.4% 
had at least four years of work experience, and the sample 
was balanced across project managers, cost or contract con-
trollers, and engineers. Railway projects accounted for 
54.0% of the sample and highway projects for 46.0%. Table 
1 summarizes the respondent pro�ile.

Measurement of variables
All constructs were measured with �ive indicators using a 

�ive-point Likert scale ranging from 1 (strongly disagree) to 
5 (strongly agree). The instrument was built from the mea-
surement logic developed in the thesis and adapted from 
project management and cross-cultural research already 
cited in the dissertation. Contractor experience drew on 
work emphasizing accumulated project knowledge and con-
textual familiarity (Diab et al., 2020; Iyer et al., 2019). Con-
tract management capability re�lected competence in identi-
fying contractual risk points, monitoring performance, eval-
uating breach costs, and handling dispute mechanisms (Choi 
et al., 2020; Elkomy, 2022). Technological complexity cap-
tured cross-domain integration, dependence on specialized 
solutions, unresolved technical challenges, precision re-
quirements, and speed of technological change (Mewes & 
Broekel, 2020; Woldemariam, 2021). Government support 
re�lected approvals, �inancial backing, policy stability, coor-
dination over key resources, and regulatory �lexibility 
(Kayembe et al., 2021; Moon et al., 2022). Project risk man-
agement capability assessed the breadth, frequency, and clo-
sure quality of risk identi�ication and response routines 
(Chenya et al., 2022; Iyer et al., 2019). Cross-cultural com-
munication effectiveness captured communication loss, con-
�lict-resolution speed, inclusion of non-native speakers, cul-
tural training, and team cohesion (Brewer, 2008; Cao, 2021). 
Cost performance re�lected budget control, change-order 
cost containment, resource ef�iciency, forecasting accuracy, 

and the ability to control cost without damaging quality or 
progress (Islam et al., 2019; Love et al., 2017). Table 2 sum-
marizes the construct operationalization.

Before the main survey, the questionnaire underwent 
two stages of re�inement. First, eight experts, including �ive 
practitioners with extensive BRI project experience and 
three academic specialists, reviewed the instrument for con-
tent relevance, clarity, and redundancy. Second, a pilot test 
with 30 eligible respondents was used to verify reliability 
and improve wording. This sequence helped ensure that the 
�inal survey was both contextually appropriate and statisti-
cally workable.

Data screening and analytical procedure
The data were screened prior to model estimation. Cases 

with excessive missingness, obvious response-pattern prob-
lems, and logically inconsistent answers were removed dur-
ing the cleaning stage. Remaining isolated missing values 
were treated conservatively. Descriptive checks suggested 
mild departures from normality at item level, but this did 
not create a methodological problem because the study used 
PLS-SEM, which is appropriate for complex predictive mod-
els involving non-normal data and latent constructs (Hair et 
al., 2021).

The analysis proceeded in two stages. First, the measure-
ment model was assessed through indicator loadings, Cron-
bach's alpha, composite reliability, average variance ex-
tracted (AVE), the Fornell-Larcker criterion, and the hetero-
trait-monotrait ratio (HTMT). Second, the structural model 
was examined through variance in�lation factors (VIF), path 
coef�icients, effect sizes, coef�icients of determination (R²), 
predictive relevance (Q²), and bootstrap tests of mediation 
and moderation. This sequence followed standard practice 
in PLS-SEM and ensured that the structural results were in-
terpreted only after the adequacy of the measurement 
model had been established.

Empirical Analysis Results
Measurement model

The measurement model performed well across all major 
criteria. Indicator loadings were consistently strong, ranging 
from 0.858 to 0.944. This indicates that the items captured 
their intended latent constructs with substantial reliability. 
Internal consistency reliability was also high. Cronbach's al-
pha values ranged from 0.934 to 0.945, while composite reli-

Construct Code Loadings range Cronbach's alpha CR AVE
Contractor Experience CE 0.862–0.916 0.934 0.939 0.791
Contract Management Capability CMC 0.872–0.933 0.940 0.941 0.806
Technological Complexity TC 0.888–0.944 0.945 0.946 0.819
Government Support Strength GS 0.876–0.920 0.938 0.941 0.801
Project Risk Management Capability PRMC 0.868–0.923 0.936 0.939 0.795
Cross-cultural Communication Effectiveness CCE 0.858–0.936 0.935 0.937 0.795
Cost Performance CP 0.892–0.933 0.945 0.947 0.819

Table 3 | Reliability and convergent validity
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ability values ranged from 0.937 to 0.947. All of these values 
exceed conventional thresholds. Convergent validity was 
likewise supported: AVE values ranged from 0.791 to 0.819, 
indicating that each construct explained a large share of the 
variance in its indicators. Table 3 reports the main reliabil-
ity and convergent validity statistics.

Discriminant validity was established in two ways. First, 
the square root of the AVE for each construct exceeded its 
correlations with other constructs, satisfying the Fornell-
Larcker criterion. Second, HTMT values ranged from 0.578 
to 0.683, remaining comfortably below the conservative 
threshold of 0.90. Together, these results suggest that the 
model's constructs were empirically distinct rather than 
artefacts of overlapping measurement. Table 4 reports the 
Fornell-Larcker matrix, while the HTMT matrix is repro-
duced in the supplementary material.

Structural model
The structural model also met standard diagnostic ex-

pectations. Multicollinearity was not a concern: VIF values 

for all predictor relationships ranged from 1.874 to 3.216, 
below critical thresholds. Explanatory power was moderate 
to strong. The model accounted for 53.5% of the variance in 
project risk management capability and 58.0% of the vari-
ance in project cost performance. Predictive relevance was 
also satisfactory, with Q² values of 0.412 for project risk 
management capability and 0.456 for cost performance. 
Taken together, these statistics indicate that the model pos-
sesses useful explanatory and predictive capacity rather 
than merely statistical �it.

The direct-effect results provide a differentiated picture. 
Contractor experience had a signi�icant positive effect on 
cost performance (beta = 0.171, t = 2.664, p = 0.008), sup-
porting H1. Contract management capability also had a sig-
ni�icant positive effect on cost performance (beta = 0.145, t = 
2.114, p = 0.035), supporting H2. Government support like-
wise improved cost performance directly (beta = 0.197, t = 
3.021, p = 0.003), supporting H4. By contrast, technological 
complexity did not have a statistically signi�icant direct ef-

Hypothesis Path β SD t p Decision

H1 Contractor Experience 
→ Cost Performance 0.171 0.064 2.664 0.008 supported

H2 Contract Management Capability 
→ Cost Performance 0.145 0.069 2.114 0.035 supported

H3 Technological Complexity 
→ Cost Performance 0.091 0.074 1.234 0.217 not supported

H4 Government Support Strength 
→ Cost Performance 0.197 0.065 3.021 0.003 supported

H5 Contractor Experience 
→ Project Risk Management Capability 0.242 0.07 3.482 0.001 supported

H6 Contract Management Capability 
→ Project Risk Management Capability 0.241 0.061 3.94 0.000 supported

H7 Technological Complexity 
→ Project Risk Management Capability 0.179 0.068 2.643 0.008 supported

H8 Government Support Strength 
→ Project Risk Management Capability 0.212 0.071 3.004 0.003 supported

H13 Project Risk Management Capability 
→ Cost Performance 0.187 0.075 2.486 0.013 supported

Table 5 | Direct effects

CMC CE CP CCE GS PRMC TC
CMC 0.898
CE 0.553 0.890
CP 0.61 0.626 0.905
CCE 0.621 0.647 0.624 0.891
GS 0.588 0.605 0.637 0.611 0.895
PRMC 0.616 0.611 0.598 0.645 0.609 0.892
TC 0.646 0.599 0.606 0.624 0.610 0.609 0.905

Table 4 | Fornell-Larcker discriminant validity matrix

Effect β 95% CI p Inference
CE → PRMC → CP 0.045 0.005 to 0.097 0.053 No mediation (H9 not supported)
CMC → PRMC → CP 0.045 0.006 to 0.094 0.043 Partial mediation (H10 supported)
TC → PRMC → CP 0.034 0.003 to 0.069 0.049 Full mediation (H11 supported)
GS → PRMC → CP 0.040 0.004 to 0.087 0.070 No mediation (H12 not supported)
CCE × PRMC → CP 0.134 — 0.006 Positive moderation (H14 supported)

Table 6 | Mediation and moderation results
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fect on cost performance (beta = 0.091, t = 1.234, p = 0.217); 
H3 was therefore not supported.

All four antecedents signi�icantly affected project risk 
management capability. Contractor experience had a posi-
tive effect (beta = 0.242, t = 3.482, p = 0.001), supporting H5. 
Contract management capability also had a positive effect 
(beta = 0.241, t = 3.940, p < 0.001), supporting H6. Techno-
logical complexity signi�icantly affected project risk manage-
ment capability (beta = 0.179, t = 2.643, p = 0.008), support-
ing H7. Government support also showed a positive effect 
(beta = 0.212, t = 3.004, p = 0.003), supporting H8. Finally, 
project risk management capability had a signi�icant posi-
tive effect on cost performance (beta = 0.187, t = 2.486, p = 
0.013), supporting H13. Table 5 summarizes the direct 
paths.

Mediation and moderation
Bootstrap mediation tests revealed that project risk man-

agement capability does not play the same role for every an-
tecedent. The indirect effect from contractor experience to 
cost performance through project risk management capabil-
ity was not statistically signi�icant (beta = 0.045, p = 0.053). 
H9 was therefore not supported. In practical terms, contrac-
tor experience appears to improve cost performance mainly 

through a direct route rather than through formal risk man-
agement capability.

The results were different for contract management ca-
pability. Its indirect effect through project risk management 
capability was signi�icant (beta = 0.045, p = 0.043), while the 
direct path to cost performance remained signi�icant. This 
pattern indicates partial mediation and supports H10. Con-
tract management capability therefore improves cost per-
formance both directly and indirectly through stronger risk 
management capability.

Technological complexity displayed a full mediation pat-
tern. Its direct effect on cost performance was not signi�i-
cant, but its indirect effect through project risk management 
capability was signi�icant (beta = 0.034, p = 0.049). H11 was 
supported. This suggests that technological complexity af-
fects cost performance only to the extent that it changes the 
quality of project risk management. Government support, 
however, did not show a signi�icant indirect effect through 
project risk management capability (beta = 0.040, p = 
0.070), and H12 was not supported.

The moderation analysis con�irms the conditional role of 
cross-cultural communication effectiveness. The interaction 
between cross-cultural communication effectiveness and 
project risk management capability had a signi�icant posi-
tive effect on cost performance (beta = 0.134, t = 2.733, p = 

Figure 2 | Final structural model
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0.006), supporting H14. This means that project risk man-
agement capability contributes more strongly to cost perfor-
mance when communication across cultural boundaries is 
more effective. Table 6 reports the mediation and modera-
tion results, and Figure 2 presents the �inal structural 
model.

The effect-size results reinforce this interpretation. Most 
f² values fell in the small-to-moderate range, which is typical 
for organizational and project-management models where 
multiple related drivers jointly shape an outcome rather 
than one dominant predictor explaining most of the variance 
on its own. Contractor experience and contract management 
capability had relatively stronger contributions to project 
risk management capability, while government support and 
cross-cultural communication effectiveness made notable 
contributions to cost performance. This pattern supports 
the argument that cost performance in cross-border trans-
port projects is cumulative in origin: different capabilities 
and contextual supports each add part of the explanatory 
picture.

The structure of the �indings is also more informative 
than a simple count of supported hypotheses. Four direct ef-
fects were tested, of which three were supported; four an-
tecedent-to-mediator paths were tested, and all four were 
supported; three of the four indirect effects were not equally 
strong; and the moderation hypothesis was supported. The 
resulting pattern shows that the model is neither universally 
direct nor universally mediated. Instead, it contains multiple 
causal routes of unequal strength. For theory building, that 
is more valuable than a model in which every path is signi�i-
cant in the same way, because it helps distinguish which re-
lationships are structurally central and which are more con-
tingent.

Discussion
The results show that cost performance in BRI trans-

portation projects cannot be explained satisfactorily by 
project conditions alone. It is produced through an interac-
tion between contractor-side capabilities, project-level con-
trol routines, institutional support, and communication 
quality. Five �indings deserve particular attention.

First, contractor experience improves cost performance 
directly, but not through a statistically signi�icant indirect 
route via project risk management capability. This is an im-
portant result because it suggests that experienced contrac-
tors do not depend exclusively on formalized risk-manage-
ment routines to achieve cost control. Experience may work 
through tacit judgement, faster problem recognition, more 
realistic planning assumptions, better supplier coordination, 
and more credible anticipation of local constraints. In other 
words, a contractor that has repeatedly delivered compara-
ble transport projects is likely to make fewer avoidable er-
rors before formal risk processes are even activated. This in-
terpretation is consistent with capability-based thinking in 
project management, where accumulated experience func-
tions as a non-transferable operational asset rather than as a 

generic background variable (Diab et al., 2020; Goh & Loose-
more, 2016; Mansour et al., 2022). It also helps explain why 
experienced project personnel remain so highly valued in in-
frastructure delivery despite growing investment in formal 
control systems.

Second, contract management capability improves cost 
performance both directly and indirectly through project 
risk management capability. This is arguably the most man-
agerially actionable �inding in the model. Contract manage-
ment capability matters directly because it reduces ambigu-
ity, improves documentation and procedural discipline, and 
prevents disputes or unplanned change from escalating into 
cost instability. At the same time, the signi�icant indirect 
path indicates that contract governance also helps to struc-
ture risk ownership and response behavior. When contrac-
tual obligations, escalation procedures, and claims mecha-
nisms are clearer, project actors have a stronger foundation 
for identifying and handling emerging threats. This result 
echoes work showing that contract type and governance 
mechanisms shape time-cost-change performance by in�lu-
encing how parties respond to uncertainty rather than sim-
ply by allocating legal responsibility on paper (Choi et al., 
2020; Elkomy, 2022; Srivastava & Teo, 2012). For BRI 
projects, where contractual misunderstandings can be am-
pli�ied by jurisdictional and cultural distance, this dual role 
is especially important.

Third, technological complexity has no signi�icant direct 
effect on cost performance but does exert a signi�icant indi-
rect effect through project risk management capability. This 
full mediation result is theoretically and practically reveal-
ing. It suggests that complexity is not inherently cost-dam-
aging. What matters is whether the project possesses the ca-
pability to identify, interpret, and control the uncertainties 
associated with complexity. Under weak risk-management 
conditions, complexity is likely to destabilize the project. Un-
der stronger risk-management conditions, the same com-
plexity may be absorbed without causing cost deterioration. 
This result re�ines a common assumption in the cost-over-
run literature, namely that more complex technology auto-
matically worsens cost outcomes. In cross-border transport 
infrastructure, the picture is more conditional. Complexity 
becomes economically meaningful only through the quality 
of project control routines that surround it (Demetra-
copoulou et al., 2025; Mewes & Broekel, 2020; Wolde-
mariam, 2021). The implication is that technologically ambi-
tious projects should not be evaluated solely in terms of 
technical dif�iculty; they should also be evaluated in terms of 
the organizational capability available to manage the risks 
that dif�iculty generates.

Fourth, government support improves cost performance 
directly, but its indirect effect through project risk manage-
ment capability is not signi�icant. This �inding implies that 
external support works through a different logic from inter-
nal capabilities. Government support appears to reduce cost 
pressure more immediately, perhaps by accelerating ap-
provals, stabilizing access to critical resources, smoothing 
regulatory processes, or improving �inancing conditions. 
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These bene�its can improve cost performance without nec-
essarily being translated into stronger internal risk-manage-
ment routines. Put differently, supportive institutions help 
projects, but they do not automatically produce better 
project management. This distinction matters because it 
cautions against assuming that external facilitation can sub-
stitute for organizational capability. It also suggests that pol-
icymakers should not treat support as a purely distributive 
matter. If the aim is to strengthen project resilience rather 
than only to reduce short-term cost pressure, support mea-
sures may need to be tied more explicitly to capability devel-
opment and management-system improvement (Kayembe 
et al., 2021; Moon et al., 2022; Zou et al., 2021).

Fifth, cross-cultural communication effectiveness 
strengthens the positive relationship between project risk 
management capability and cost performance. This result 
con�irms that communication in multicultural projects is not 
a peripheral soft variable but a practical condition of control. 
Risk registers, thresholds, mitigation plans, and escalation 
protocols produce value only when they are interpreted con-
sistently and acted upon promptly across the project net-
work. In projects involving multinational teams, language 
differences, divergent reporting norms, and differing as-
sumptions about authority can weaken that chain. Strong 
cross-cultural communication, by contrast, improves mutual 
understanding and speeds coordinated response. This helps 
explain why technically competent project teams can still 
perform unevenly in cross-border environments: the opera-
tional value of their routines depends partly on the commu-
nication system through which those routines are enacted 
(Brewer, 2008; Cao, 2021; Wawrosz & Jurásek, 2022).

Overall, the �indings reveal that project cost performance 
in BRI transportation projects is structured by layered 
mechanisms. Experience and government support work 
largely through direct channels. Contract management capa-
bility operates through both direct governance effects and 
an indirect risk-management channel. Technological com-
plexity matters only through risk management. Communica-
tion effectiveness does not replace risk-management capa-
bility, but it changes how powerfully that capability trans-
lates into cost outcomes. This pattern is more nuanced than 
a simple list of cost overrun factors, and it helps to explain 
why similar projects may diverge sharply in �inancial perfor-
mance even when they appear comparable on paper.

The non-signi�icant indirect effect of contractor experi-
ence is especially instructive. It suggests that some of the 
most valuable consequences of experience may be pre-emp-
tive rather than procedural. Experienced teams often frame 
problems more accurately at the outset, select more realistic 
sequences, and make fewer judgement errors in procure-
ment, logistics, and stakeholder handling. Those advantages 
reduce the need for later corrective action. From this per-
spective, experience does not merely feed into risk manage-
ment; it partly reduces the volume of risk that must be for-
mally managed. That is a different mechanism from the one 
associated with contract management capability and helps 
explain why the mediation result is absent even though the 

path from experience to project risk management capability 
is signi�icant.

The non-signi�icant indirect effect of government sup-
port also deserves careful interpretation. It would be mis-
leading to conclude that government support is unimportant 
to risk management simply because the mediation test was 
not signi�icant. The direct path from government support to 
project risk management capability was signi�icant, and the 
direct path to cost performance was strong. What the media-
tion result indicates is that the �inancial value of government 
support appears to reach cost outcomes through channels 
that are not fully captured by the formal risk-management 
construct used in the model. Administrative convenience, 
improved liquidity, easier access to inputs, and clearer regu-
latory positioning may all improve cost performance with-
out necessarily altering the measured routines of risk identi-
�ication and mitigation. Future research could pro�itably dis-
entangle these channels more explicitly.

Another noteworthy feature of the results is the positive 
effect of technological complexity on project risk manage-
ment capability. This does not mean that complexity is bene-
�icial in itself. Rather, it suggests that more complex projects 
tend to activate more intensive risk-management effort, 
which then shapes cost outcomes. In practice, technologi-
cally demanding projects may attract stronger oversight, 
more detailed planning, or more specialized expertise pre-
cisely because they are recognized as dif�icult. The full medi-
ation result implies that this intensi�ied management re-
sponse is the decisive mechanism. Complexity only becomes 
�inancially consequential through the adequacy or inade-
quacy of the control architecture built around it.

The moderation result further indicates that the value of 
project routines depends on the social system through 
which they are enacted. In cross-border projects, communi-
cation challenges are often treated as irritants or soft issues 
that sit alongside the “real” technical work. The �indings sug-
gest otherwise. Communication quality changes the perfor-
mance yield of a technical control capability. This is a subtle 
but important distinction. Better communication does not 
simply make teams more harmonious; it makes risk man-
agement more �inancially productive by reducing misinter-
pretation, response delay, and implementation slippage in 
multicultural project environments.

Implications
Theoretical implications

The study makes three theoretical contributions. First, it 
advances a contractor-centred explanation of cost perfor-
mance in BRI transportation projects. Much of the existing 
discussion is structured around macro-level conditions, pro-
curement arrangements, or project type. Those factors re-
main important, but the present model shows that micro-
level contractor capabilities have their own explanatory 
power. Contractor experience and contract management ca-
pability are not merely background characteristics; they are 
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substantive predictors of cost performance and of the 
project's ability to manage risk.

Second, the �indings re�ine the use of a capability-based 
or resource-based perspective in project research. The re-
sults do not support a one-size-�its-all transmission logic in 
which every antecedent works through the same mediating 
mechanism. Instead, the model shows differentiated causal 
patterns. Experience and government support affect cost 
performance mainly through direct routes, whereas contract 
management capability partly works through risk manage-
ment and technological complexity works entirely through 
it. This differentiation matters because it moves the discus-
sion away from generic statements about “important fac-
tors” and towards a more precise account of how speci�ic re-
sources or conditions operate in project environments.

Third, the article integrates cross-cultural communica-
tion more tightly into infrastructure project theory. Commu-
nication is often acknowledged as a challenge in multina-
tional projects, but it is frequently treated descriptively 
rather than analytically. By modeling cross-cultural commu-
nication effectiveness as a moderator, the study shows that 
communication affects project performance not only 
through general coordination quality but speci�ically by con-
ditioning the effectiveness of risk management. This helps 
connect project-management theory with cross-cultural 
management research in a way that is particularly relevant 
for transnational infrastructure delivery.

Managerial implications
For contractors, the �indings suggest that cost control 

should be approached as a capability portfolio rather than as 
a narrow budgeting exercise. Experience still matters 
greatly, which means that staf�ing, project assignment, and 
knowledge-retention systems should be designed to pre-
serve contextual learning from earlier cross-border projects. 
Contractors should also invest in contract management sys-
tems that do more than ensure compliance. Stronger varia-
tion control, documentation routines, and dispute-handling 
procedures can improve cost performance directly and can 
also raise the quality of project risk management.

For technologically demanding projects, the managerial 
lesson is clear: complexity should trigger stronger risk-man-
agement architecture, not merely more technical supervi-
sion. High-complexity projects need earlier interface map-
ping, more frequent risk review, and clearer escalation pro-
tocols if their cost performance is to remain stable. Where 
government support is available, �irms should make strate-
gic use of it, but without assuming that external facilitation 
can compensate for weak internal control systems.

For project sponsors and host governments, the results 
underline the practical value of stable approvals, coordi-
nated resource access, and policy support. Yet the non-sig-
ni�icant indirect effect through risk management suggests 
that support mechanisms could be designed more intelli-
gently. Instead of focusing only on administrative facilitation 
or funding, governments might link support to stronger re-

porting, risk-review discipline, or capability-development 
standards within project organizations.

Finally, the moderation result points to an issue often un-
derestimated in project delivery: cross-cultural communica-
tion capability should be treated as a cost-control instru-
ment. Training, multilingual reporting protocols, culturally 
aware meeting structures, and inclusive decision routines 
can strengthen the �inancial value of project risk manage-
ment. In multinational project environments, better commu-
nication is not cosmetic. It is part of how effective control is 
achieved.

These implications extend to organizational design. 
Firms involved repeatedly in multinational transport 
projects should consider institutionalizing post-project 
learning rather than relying on individual memory. Lessons 
from claims, interface failures, and successful mitigation 
episodes need to be codi�ied and recirculated so that con-
tractor experience becomes an organizational rather than 
purely personal asset. The same applies to communication 
capability. Rather than treating cross-cultural communica-
tion as an occasional training topic, �irms may need standing 
multilingual reporting templates, translation protocols for 
critical instructions, and meeting structures that give non-
native speakers a workable route to clari�ication and dis-
sent.

For public authorities and project sponsors, the �indings 
point to a governance agenda that goes beyond basic facilita-
tion. Where governments wish to improve the cost perfor-
mance of strategically important transport projects, the 
most effective support may combine administrative ef�i-
ciency with incentives for stronger project-control practices. 
For example, support packages could be linked to clearer 
milestone reporting, joint risk-review mechanisms, or dis-
pute-prevention procedures. In that sense, the study implies 
that external support and internal capability should be de-
signed to reinforce one another rather than treated as sepa-
rate policy and management domains.

Conclusion
This article examined cost performance in BRI trans-

portation projects through a model that combines contrac-
tor capabilities, project conditions, institutional support, 
project risk management capability, and cross-cultural com-
munication effectiveness. Using survey data from 391 con-
tractor project personnel and PLS-SEM analysis, it shows 
that contractor experience, contract management capability, 
and government support all improve cost performance di-
rectly, while technological complexity has no direct effect. 
Project risk management capability plays a central but dif-
ferentiated mediating role: it partially mediates the effect of 
contract management capability and fully mediates the ef-
fect of technological complexity, but it does not signi�icantly 
mediate the effects of contractor experience or government 
support. Cross-cultural communication effectiveness further 
strengthens the positive in�luence of project risk manage-
ment capability on cost performance.
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The article therefore offers a more �ine-grained explana-
tion of why cost performance varies across cross-border 
transport projects. It suggests that �inancial outcomes de-
pend not only on whether projects are dif�icult or well sup-
ported, but on how contractor resources are organized, how 
risk is managed, and how effectively diverse teams commu-
nicate when responding to uncertainty.

The study is not without limitations. Its cross-sectional 
design limits causal inference; the evidence comes from self-
reported perceptions rather than purely archival cost 
records; and the geographic focus, though appropriate for 
BRI transportation research, does not represent all infra-
structure contexts. Future work could use longitudinal 
project data, compare contractor and client perceptions, or 
examine whether the model behaves differently across de-
livery systems, ownership structures, or stages of the project 
lifecycle. Even so, the �indings provide a coherent empirical 
basis for understanding cost performance as a capability-
driven and communication-conditioned outcome in multina-
tional transport infrastructure delivery.

The article also points to a methodological implication. 
Research on infrastructure cost performance often oscillates 
between richly descriptive case studies and highly aggre-
gated factor lists. The present approach shows the value of 
modeling the intervening mechanisms that connect an-
tecedents to performance. Doing so makes it possible to see 
why super�icially similar predictors do not necessarily work 
in the same way, and why management attention should be 
directed not only to “what matters” but also to “how it mat-
ters”.
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Area Sample size
Southeast Asia 265
East Africa 135
Central Asia 80

Supplementary Table S1 | Statistical power analysis

Note: Using G*Power 3.1 software (Faul et al., 2009) with parameters set to medium effect size (f²=0.15), significance level α=0.05, and statistical 
power=0.80 (the minimum acceptable power for detecting significant effects), the required minimum sample size for testing the structural paths in the 
model is 225.

Supplementary Figure S1 | Regional sample distribution from the original thesis

Appendix
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Variable dimensions Cronbach's α Number of items
Contractor experience (IV1) 0.98 5
Contract management capabilities (IV2) 0.82 5
Technological Complexity (IV3) 0.78 5
Government support (IV4) 0.81 5
Cost performance (DV) 0.83 5
Project risk management capabilities (MEV) 0.89 5
Cross-cultural communication effectiveness (MOV) 0.86 5

Supplementary Table S3 | In the pilot analysis of this study, 30 questionnaires were collected and evaluated by Cronbach's α
coefficient.

No. Items Response
1 This contractor has completed ≥3 similar projects in the past 5 years 1 2 3 4 5
2 Contractor team members have more than 5 years of industry experience 1 2 3 4 5
3 Contractor has successfully handled projects with similar Technological Complexity 1 2 3 4 5
4 Contractor has a good historical performance record in the local market 1 2 3 4 5
5 Contractor is very familiar with the standards of the industry in which this project is located 1 2 3 4 5
6 We can accurately identify potential risk points in the contract terms 1 2 3 4 5
7 The project change management process has a clear approval hierarchy 1 2 3 4 5
8 Contract performance progress monitoring is highly synchronized with actual progress 1 2 3 4 5
9 We have the ability to quantitatively evaluate the cost of contract breach 1 2 3 4 5
10 Dispute resolution mechanism has been effectively implemented in past projects 1 2 3 4 5
11 The project involves more than 3 cross-domain technology integrations (such as AI + IoT + BIM) 1 2 3 4 5
12 Key technical solutions need to rely on external patent authorization 1 2 3 4 5
13 Technical implementation has industry-recognized unresolved problems 1 2 3 4 5
14 System debugging must meet the accuracy requirement of ±0.5% 1 2 3 4 5
15 Technical iteration speed requires quarterly updates 1 2 3 4 5
16 Government departments provide special approval green channels 1 2 3 4 5
17 Financial subsidies cover more than 15% of the total project investment 1 2 3 4 5
18 Policy stability commitment period ≥5 years 1 2 3 4 5
19 Government coordinates to solve key resources such as land/water use 1 2 3 4 5
20 Regulatory authorities adopt flexible law enforcement mechanisms 1 2 3 4 5
21 The actual cost of the project is controlled within ±3% of the budget Within 1 2 3 4 5
22 The proportion of additional costs caused by changing orders is less than 5% 1 2 3 4 5
23 The idle resource rate is lower than the industry benchmark for a long time 1 2 3 4 5
24 The accuracy of the cost forecast model is more than 90% 1 2 3 4 5
25 Cost control measures do not affect quality/progress targets 1 2 3 4 5
26 The risk register covers all risk categories agreed in the contract 1 2 3 4 5
27 The risk probability impact matrix is   updated weekly and guides decision-making 1 2 3 4 5
28 The trigger conditions of the emergency plan strictly correspond to the risk threshold 1 2 3 4 5
29 The utilization rate of the risk reserve fund matches the risk exposure level 1 2 3 4 5
30 The closed-loop rate of risk audit findings is 100% 1 2 3 4 5
31 The information decay rate caused by multilingual communication is less than 10% 1 2 3 4 5
32 The conflict resolution cycle caused by cultural differences is ≤3 working days 1 2 3 4 5
33 The participation of non-native speakers in decision-making meetings is balanced 1 2 3 4 5
34 Cultural training covers all key stakeholders 1 2 3 4 5
35 The cross-cultural team cohesion index is higher than the organizational average 1 2 3 4 5

Supplementary Table S2 | Scale design
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Construct Item Mean SD. Skew. Kurt.
ContractorExperience CE1 4.1 1.046 -1.562 2.192
ContractorExperience CE2 3.81 0.932 -1.349 1.912
ContractorExperience CE3 3.82 0.967 -1.129 1.155
ContractorExperience CE4 3.83 0.883 -1.397 2.335
ContractorExperience CE5 3.81 0.936 -1.215 1.531
Contract Management Capability CMC1 4.07 1.078 -1.385 1.451
Contract Management Capability CMC2 3.81 0.99 -1.215 1.253
Contract Management Capability CMC3 3.83 0.928 -1.203 1.481
Contract Management Capability CMC4 3.83 0.92 -1.236 1.764
Contract Management Capability CMC5 3.79 0.946 -1.206 1.282
TechnologicalComplexity TC1 4.02 1.141 -1.435 1.389
TechnologicalComplexity TC2 3.8 0.995 -1.269 1.447
TechnologicalComplexity TC3 3.82 0.954 -1.155 1.248
TechnologicalComplexity TC4 3.83 0.989 -1.105 1.039
TechnologicalComplexity TC5 3.81 0.964 -1.264 1.48
GovernmentTechnological GS1 4.07 1.036 -1.455 1.839
GovernmentTechnological GS2 3.78 0.926 -1.21 1.454
GovernmentTechnological GS3 3.84 0.911 -1.246 1.723
GovernmentTechnological GS4 3.81 0.922 -1.319 1.91
GovernmentTechnological GS5 3.8 0.908 -1.216 1.584
Project RiskManagement Capability PR1 4.08 1.072 -1.437 1.615
Project RiskManagement Capability PR2 3.81 0.935 -1.134 1.174
Project RiskManagement Capability PR3 3.85 0.93 -1.104 1.113
Project RiskManagement Capability PR4 3.79 0.925 -1.229 1.595
Project RiskManagement Capability PR5 3.83 0.934 -1.09 1.092
Cross-culturalCommunicationEffectiveness CCE1 4.08 1.057 -1.501 1.936
Cross-culturalCommunicationEffectiveness CCE2 3.85 0.887 -1.218 1.775
Cross-culturalCommunicationEffectiveness CCE3 3.82 0.943 -1.267 1.633
Cross-culturalCommunicationEffectiveness CCE4 3.82 0.928 -1.12 1.246
Cross-culturalCommunicationEffectiveness CCE5 3.81 0.966 -1.208 1.399
Cost Performance CP1 4.02 1.143 -1.437 1.413
Cost Performance CP2 3.82 0.914 -1.129 1.292
Cost Performance CP3 3.82 0.948 -1.127 1.024
Cost Performance CP4 3.75 0.986 -1.317 1.553
Cost Performance CP5 3.81 0.975 -1.143 1.023

Supplementary Table S5 | Table Normality result

Variables Mean SD MIN MAX
Contractor experience (IV1) 3.72 0.89 1.20 5.00
Contract management capability (IV2) 3.58 0.91 1.40 5.00
Technological Complexity (IV3) 3.35 1.03 1.00 5.00
Government support (IV4) 3.69 0.85 1.60 5.00
Cost performance (DV) 3.47 0.94 1.20 5.00
Risk management capability (MEV) 3.81 0.82 1.80 5.00
Cross-cultural communication effectiveness (MOV) 3.55 0.97 1.00 5.00

Supplementary Table S4 | Sample descriptive statistics

N Percentage (%)
Male 286 73.1
Female 105 26.9
Total 391 100

Supplementary Table S6 | Table Demographic Profile of Respondents by Gender
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N Percentage (%)
Railway project 211 54
Highway project 180 46
Total 391 100

Supplementary Table S12 | Demographic Profile of Respondents by Project Type

N Percentage (%)
1-3 years 88 22.5
4-6 years 128 32.7
7-10 years 97 24.8
>10 years 78 19.9
Total 391 100

Supplementary Table S10 | Demographic Profile of Respondents by Job Experience Year

N Percentage（%）
Project Manager 115 29.4
Cost/Contract Controller 118 30.2
Engineer (Technical) 119 30.4
Supervisor & Others 39 10
Total 391 100

Supplementary Table S11 | Demographic Profile of Respondents by Job Position

N Percentage（%）
Below Bachelor's Degree 35 9
Bachelor's degree 215 55
Master's degree 132 33.8
Doctoral degree/above 9 2.3
Total 391 100

Supplementary Table S8 | Demographic Profile of Respondents by Education

N Percentage（%）
Chinese 265 67.8
Southeast Asian 62 15.9
East African 38 9.7
Central Asian 26 6.6
Total 391 100

Supplementary Table S9 | Demographic Profile of Respondents by Nationality

N Percentage（%）
25-30years old 92 23.5
31-35years old 128 32.7
36-40years old 95 24.3
>40years old 76 19.4
Total 391 100

Supplementary Table S7 | Demographic Profile of Respondents by Age
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Cronbach's alpha Composite reliability (CR) Average variance extracted (AVE)
Contractor Experience 0.934 0.939 0.791
Contract Management Capability 0.940 0.941 0.806
Technological Complexity 0.945 0.946 0.819
Government Support Strength 0.938 0.941 0.801
Project Risk Management Capability 0.936 0.939 0.795
Cross-cultural Communication Effectiveness 0.935 0.937 0.795
Cost Performance 0.945 0.947 0.819

Supplementary Table S14 | Reliability and Convergent Validity

Cross-cultural 
Communication 
Effectiveness

Contractor 
Experience

Contract 
Management 
Capability

Cost 
Performance

Government 
Support Strength

Project Risk 
Management 
Capability

Technological 
Complexity

CCE1 0.936
CCE2 0.858
CCE3 0.873
CCE4 0.884
CCE5 0.904
CE1 0.916
CE2 0.889
CE3 0.888
CE4 0.862
CE5 0.892
CMC1 0.933
CMC2 0.901
CMC3 0.872
CMC4 0.892
CMC5 0.890
CP1 0.933
CP2 0.893
CP3 0.892
CP4 0.906
CP5 0.902
GS1 0.920
GS2 0.894
GS3 0.907
GS4 0.876
GS5 0.878
PR1 0.923
PR2 0.891
PR3 0.868
PR4 0.872
PR5 0.904
TC1 0.944
TC2 0.901
TC3 0.888
TC4 0.892
TC5 0.898

Supplementary Table S13 | Factor loadings

CMC CE CP CCE GSS PRMC TC
CMC
CE 0.578
CP 0.642 0.655
CCE 0.656 0.683 0.656
GSS 0.615 0.635 0.665 0.645
PRMC 0.647 0.641 0.626 0.682 0.64
TC 0.681 0.625 0.633 0.658 0.64 0.639

Supplementary Table S15 | Table Discriminant Validity - HTMT(0.9)
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R-square R-square adjusted
Cost Performance 0.58 0.573
Project Risk Management Capability 0.535 0.53

Supplementary Table S19 | Coefficient of Determination (R²)

SSO SSE Q² (=1-SSE/SSO)
Cost Performance 1955 1062.55 0.456
Project Risk Management Capability 1955 1149.301 0.412

Supplementary Table S20 | Q²

VIF
Contract Management Capability → Cost Performance 2.194
Contract Management Capability → Project Risk Management Capability 1.972
Contractor_Experience → Cost Performance 2.183
Contractor_Experience → Project Risk Management Capability 1.874
Cross-cultural Communication Effectiveness → Cost Performance 3.216
Government Support Strength → Cost Performance 2.144
Government Support Strength → Project Risk Management Capability 1.973
Project Risk Management Capability → Cost Performance 2.884
Technological Complexity → Cost Performance 2.296
Technological Complexity → Project Risk Management Capability 2.147

Supplementary Table S17 | Variance Inflation Factor(VIF)

f-square
Contract Management Capability → Cost Performance 0.023
Contract _Management Capability → Project Risk Management Capability 0.063
Contractor Experience → Cost Performance 0.032
Contractor Experience → Project Risk Management Capability 0.067
Cross-cultural Communication Effectiveness → Cost Performance 0.044
Government Support Strength → Cost Performance 0.043
Government Support Strength → Project Risk Management Capability 0.049
Project Risk Management Capability → Cost Performance 0.029
Technological Complexity → Cost Performance 0.009
Technological Complexity → Project Risk Management Capability 0.032

Supplementary Table S18 | Effect Size (f²)

Contract 
Management 
Capability

Contractor 
Experience

Cost 
Performance

Cross-cultural 
Communication 
Effectiveness

Government 
Support Strength

Project Risk 
Management 
Capability

Technological 
Complexity

Contract 
Management 
Capability

0.898

Contractor 
Experience

0.553 0.890

Cost 
Performance

0.61 0.626 0.905

Cross-cultural 
Communication 
Effectiveness

0.621 0.647 0.624 0.891

Government 
Support Strength

0.588 0.605 0.637 0.611 0.895

Project Risk 
Management 
Capability

0.616 0.611 0.598 0.645 0.609 0.892

Technological 
Complexity

0.646 0.599 0.606 0.624 0.610 0.609 0.905

Supplementary Table S16 | Discriminant Validity -Fornell-Larcker Criterion
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Supplementary Table S22 | Mediating effect analysis

Path β T statistics 95% CI Lower 95% CI Upper P values Mediating type
Contractor Experience → Project Risk Management 
Capability → Cost Performance

0.045 1.932 0.005 0.097 0.053 No mediation

Contract Management Capability → Project Risk 
Management Capability → Cost Performance

0.045 2.021 0.006 0.094 0.043 Partial mediation

Technological Complexity → Project Risk Management 
Capability → Cost Performance

0.034 1.970 0.003 0.069 0.049 Full mediation

Government Support Strength → Project Risk 
Management Capability → Cost Performance

0.040 1.812 0.004 0.087 0.070 No mediation

Original sample (O) StandardDeviation(STD
EV)

Tstatistics P values

Contractor Experience → Cost Performance 0.171 0.064 2.664 0.008
Contract Management Capability
→Cost Performance

0.145 0.069 2.114 0.035

Technological Complexity → Cost Performance 0.091 0.074 1.234 0.217
Government Support Strength → Cost 
Performance

0.197 0.065 3.021 0.003

Contractor Experience 
→ Project Risk Management Capability

0.242 0.07 3.482 0.001

Contract Management Capability 
→Project Risk Management Capability

0.241 0.061 3.94 0.000

Technological Complexity 
→ Project Risk Management Capability

0.179 0.068 2.643 0.008

Government Support Strength 
→ Project Risk Management Capability

0.212 0.071 3.004 0.003

Project Risk Management Capability 
→ Cost Performance

0.187 0.075 2.486 0.013

Supplementary Table S21 | Direct path

Supplementary Table S23 | Moderating effect analysis

Path β Standard deviation (STDEV) T statistics P values
Cross-cultural Communication Effectiveness × Project Risk 
Management Capability → Cost Performance

0.134 0.049 2.733 0.006

Hypothesis Results
H1 Contractor Experience → Cost Performance Supported
H2 Contract Management Capability → Cost Performance Supported
H3 Technological Complexity → Cost Performance Not Supported
H4 Government Support Strength → Cost Performance Supported
H5 Contractor Experience → Project Risk Management Capability Supported
H6 Contract Management Capability → Project Risk Management Capability Supported
H7 Technological Complexity → Project Risk Management Capability Supported
H8 Government Support Strength → Project Risk _Management Capability Supported
H9 Contractor Experience → Project Risk Management Capability → Cost Performance Not Supported
H10 Contract Management Capability → Project Risk Management Capability → Cost Performance Supported
H11 Technological Complexity → Project Risk Management Capability → Cost Performance Supported
H12 Government Support Strength → Project Risk Management Capability → Cost Performance Not Supported
H13 Project Risk _Management Capability → Cost Performance Supported
H14 Cross-cultural Communication Effectiveness x Project Risk Management Capability → Cost 

Performance
Supported

Supplementary Table S24 | Hypothesis Results
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In recent years, the convergence of international history 
and �ilm studies has brought the analytical framework of 
Cold War global history increasingly to the fore. Representa-
tive works such as The Cambridge History of the Cold War
and The Oxford Handbook of the Cold War have gradually 
moved away from traditional nation-centered narratives, 
conceptualizing the Cold War as a global structure of inter-
actions whose driving forces were deeply rooted in transna-
tional �lows, cultural networks, and the agency of non-state 
actors (Chen, 2015). This paradigmatic shift has opened new 
pathways for reinterpreting the cultural histories of East and 

Southeast Asia—allowing previously marginalized entities, 
such as Chinese diasporic communities, urban �ilm indus-
tries, and cross-regional audiences, to re-enter the center of 
historical analysis.

Meanwhile, �ilm studies has undergone a parallel “global 
turn.” Classical frameworks of “world �ilm history” have 
been critically reexamined (Bordwell & Thompson, 2009), 
while renewed attention to Asian, African, and Latin Ameri-
can “non-Western �ilm traditions” has pushed transnational 
image circulation, industrial networks, and diasporic cul-
tural transmission to the forefront of global �ilm historiogra-
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phy (Nowell-Smith, 1996). Within this intellectual trajectory, 
studies of Chinese-language cinema have increasingly 
moved beyond the conventional paradigm of “national cin-
ema,” shifting instead toward the cultural meanings and 
practical logics generated through cross-regional, cross-city, 
and cross-ethnic interactions (Li, 2014).

Situated at the intersection of these two scholarly cur-
rents, the present study positions its examination of Hong 
Kong–Phnom Penh Chinese-language �ilm circulation. Al-
though located within different political systems during the 
Cold War, Hong Kong and Phnom Penh formed a dynamic 
and sustained network of image circulation through dias-
poric connections, market linkages, and ideological entan-
glements. This article seeks to uncover the inner mecha-
nisms of this interconnected system at the margins and to 
explore how cities, as cultural nodes, shaped �ilm networks 
that transcended national borders within the broader global 
structure of the Cold War.

From Hong Kong to Phnom Penh: Intercity 
Ideological Flows and Reinterpretations

Most Chinese migrants in Cambodia trace their ancestral 
origins to Guangdong, Hainan, and Fujian, with Teochew mi-
grants constituting the majority—approximately 80 percent 
of the overall Chinese Cambodian population—followed by 
Hakka migrants (State Council Overseas Chinese Affairs 
Cadre School, 2005). Concentrated in commercial districts 
such as O’Russei Market and New Market, these communi-
ties were further organized into associations based on di-
alect and place of origin, including the Teochew, Cantonese, 
Fujianese, and Hainanese. Owing to relatively recent settle-
ment histories, control over commercial networks, restric-
tions embedded in Cambodian naturalization policies, and 
the persistence of native-place consciousness, Chinese in Ph-
nom Penh generally maintained cultural practices tied to 
their homelands, making them a natural audience for Sinitic-
language cinema.

Lin (2018) mentions that Minbao Evening News (Shan-
tou Edition) on February 10, 1939, reported that Teochew 
opera troupes, such as the “Old Yuchunxiang Troupe” and 
the “Zhongyizhixiang Troupe,” had established regular per-
formance circuits in the 1920s. In the late 1950s, the China 
Teochew Opera Troupe, led by Wang Kunlun and Qi Feng, 
embarked on a cultural exchange tour to Cambodia, generat-
ing signi�icant excitement in Phnom Penh. Lai (1993) notes 
that over the course of forty-two days, the troupe attracted 
more than sixty thousand spectators, staging full-length op-
eras such as Chen San & Wu-Niang（《陈三五娘》） and Su 
Liu-Niang（《苏六娘》）, as well as classic excerpts like 
Lu-lin Hui（《芦林会》） and Sao-chuang Hui（《扫窗
会》）. The tour received extensive media coverage, with 
four major local Chinese-language newspapers—Mianhua 
Daily, Kung Sheung Daily, Meijiang Daily, and Life Daily—
publishing more than �ifty reports and commentaries, ac-
companied by over 240 production stills.The Voice of Cam-

bodia radio highlighted the troupe’s success, describing 
Teochew opera as “one of the oldest and �inest traditional 
genres” (Lai, 1993, p. 237).

The tour began with a special performance at the 
Fuchani Palace for Queen Sisowath Kosamak and her royal 
family. Lai (1993) records that the Queen expressed her ap-
preciation, saying, “This is the �irst time a visiting troupe has 
used Khmer subtitles. Thank you for your thoughtful prepa-
ration”. Despite the theatre’s limited capacity of just over 
eight hundred seats, to meet the overwhelming demand, �ive 
to six hundred standing-room tickets were sold each night, 
and thousands of spectators gathered outside to listen to live 
broadcasts. The �inal performance was held on a temporary 
stage at the Ministry of Foreign Affairs square, free to the 
public, where tens of thousands of residents gathered, �illing 
both the stage and surrounding streets.

In May 1960, Troupe One of the Guangdong Teochew 
Opera Theatre performed publicly for the �irst time in Hong 
Kong, showcasing productions such as Ci-lang Zhou（《辞
郎洲》）, Li-jing Ji（《荔镜记》）, and Su Liu-niang, which 
sparked the “Yao Xuanqiu phenomenon.”According to Lai 
(2021), the troupe premiered Dang-Ma（《挡马》） and 
Ci-lang Zhou at the Ko Shing Theatre on June 10, captivating 
the audience with continuous applause (Huang, 2021, p. 
149). After the performance, more than 1,000 people 
crowded outside the theatre, waiting to catch a glimpse of 
the performers, as reported by Southern Daily (1960). Xu 
(2005) describes that when the troupe performed at the Pou 
Hing Theatre in Kowloon, a typhoon struck Hong Kong, yet 
the ticket queue stretched from Nathan Road to Gascoigne 
Road. As the troupe moved to the Ko Shing Theatre, the 
crowd grew even larger, with overseas Chinese from South-
east Asia �lying in, some paying 150 Hong Kong dollars for 
black-market tickets—twelve times the regular price—to 
see the performance.

During this period, Hong Kong—then the most important 
Chinese-language �ilm production center outside mainland 
China—developed an export-oriented mechanism for cul-
tural circulation within Southeast Asian migrant communi-
ties in the Cold War geopolitical context. According to Pu 
(2010), in the 1950s, many �ilms circulating in Thailand as 
“Teochew �ilms” were actually Hokkien-language �ilms 
dubbed into Teochew. In contrast, locally produced “authen-
tic Teochew �ilms” in Hong Kong featured primarily spoken-
drama performances with only a few Teochew arias, rather 
than full opera-style staging. However, by 1960, Kung Sheung 
Evening Post reported that audiences “increasingly long for 
fully theatricalized singing performances” (Pu, 2010). Even 
before the Guangdong troupe’s 1960 visit, Hong Kong’s �ilm 
industry began experimenting with opera-style Teochew 
cinema. In February 1960, Donghai Film Company initiated 
the production of A Pair of Carved Jade（《刘明珠三审玉芝
兰》）, marketed as a “Teochew opera stage �ilm,” marking a 
key step in the operatic transformation of Hong Kong’s 
Teochew-language cinema.

The surge in Teochew opera �ilms was sustained by a sta-
ble diasporic audience and low production costs. According 
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to Zhong (2007), Teochew �ilms, as a dialect cinema, enjoyed 
a steady market within Teochew diasporic communities. 
With low production costs, the in�lux of overseas capital nat-
urally pushed up distribution prices. Local opera troupes 
provided ready-made scripts, songs, performers, and musi-
cians, making Teochew �ilm production relatively risk-free 
for Hong Kong producers who managed their budgets care-
fully.

Key productions from 1960 to 1965, such as Su Liu-niang
and Chen San & Wu-Niang, both starring Yao Xuanqiu, were 
known for their re�ined production values and vivid color 
cinematography. These �ilms also exempli�ied a triangular 
geography of �ilm history linking Guangzhou, Hong Kong, 
and Southeast Asia. Su Liu-niang was co-produced by Hong 
Kong’s Hongtu Film Company and the First Troupe of Guang-
dong Teochew Opera Theatre, with �ilming at the Pearl River 
Film Studio in Guangzhou, while Chen San & Wu-Niang was 
produced by Dapeng Film Company in partnership with the 
same troupe and �ilmed in Guangzhou. The creative team in-
cluded opera directors Zheng Yibiao（郑一标） and Wu 
Feng（吴峰）, and the renowned �ilm director Zhu Shilin 
(朱石麟), who, having moved to Hong Kong in 1946, became 
a central �igure in the Hong Kong �ilm industry during the 
1950s–60s; his daughter recalls, “As long as the �ilm was di-
rected by Zhu, Southeast Asia would purchase the demo reel 
in advance” (Li, 2010).

Ding (2015) observes that many opera �ilms of the era 
claimed to be Hong Kong co-productions merely to secure 
distribution rights there, producing what she terms nominal 
co-productions during the Seventeen Years period. Su Liu-ni-
ang and Chen San & Wu-Niang were important exceptions—
genuine cross-regional collaborations whose production 
practices linked disparate locations, recon�igured senses of 
belonging, and mobilized travelling troupes that traversed 
linguistic, political, regional, and ideological boundaries. 
These entangled histories demonstrate that mainland Chi-
nese �ilm history and Hong Kong �ilm history during the Cold 
War can no longer be examined in isolation.

The Cold War ideological divide endowed such cultural 
circulation with even greater signi�icance. Because these 
eight co-produced Teochew �ilms surpassed independently 
produced Hong Kong Teochew �ilms in sophistication and 
popularity, promoters frequently used the label “mainland 
standards” (大陆水准) as a marketing slogan. For example, a 
December advertisement for The Lotus Fairy highlighted: 
“Authentic Teochew opera The Lotus Fairy, adapted from a 
Strange Tales narrative…”. Another headline announced, “芙
蓉仙子今夜半場三院聯映” (“Tonight’s joint screening of Hi-
biscus Fairy at three theatres”; see Figure 1). The Guang-
dong troupe’s 1960 tour—marking the �irst post-1949 pub-
lic performance of Teochew opera in Hong Kong—generated 
a cultural phenomenon described as “no conversation with-
out Teochew opera, no sound without Teochew melody” 
(Lin, 2019). This successful cultural exchange not only 
showcased the aesthetic power of Teochew opera but also 
helped cultivate a crucial audience base and market atmos-
phere for the subsequent rise of Teochew-language cinema.

Teochew opera �ilms were linguistically limited, with au-
diences primarily con�ined to Teochew-speaking communi-
ties. Due to political and historical constraints, these �ilms 
struggled to circulate in the Chaoshan region of mainland 
China, and with Teochew residents making up only about 20 
percent of Hong Kong’s population, the domestic market 
was small. As a result, Teochew diaspora communities 
across Southeast Asia became the primary audience and 
pro�it base for Hong Kong’s Teochew-language cinema. 
Zhong (2013) explains the commercial logic: “Teochew-lan-
guage �ilms enjoyed a stable market among overseas 
Teochew communities. With low production costs and over-
seas capital �lowing into Hong Kong, demand easily drove up 
selling prices. Local opera troupes provided scripts, songs, 
performers, and musicians, making production effortless 
and risk-free for producers who managed costs carefully.” 
This structure allowed Hong Kong’s Teochew cinema to 
form a cross-regional cultural circuit, linking diaspora de-
mand, box-of�ice revenue, and capital feedback, which sus-

Figure 1 | Tonight’s Joint Screening of Hibiscus Fairy at Three Theatres

Note. From “芙蓉仙子今夜半場三院聯映” 1964, Nanyang Siang Pau, November 28.
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tained its economic foundation. It not only secured more 
screenings in Southeast Asia than in Hong Kong, but also 
shaped �ilm themes, narratives, and star systems, producing 
a cinema that was diasporic, transnational, and ethnically 
marked within the broader Hong Kong �ilm industry.

The Agency of Phnom Penh’s Film 
Industry and Its Cross-Regional 
Participation

In contrast to Hong Kong, Phnom Penh between the 
1950s and 1970s exhibited an urban cultural landscape 
deeply shaped by its Chinese communities, as noted by Li 
(2010). While Cambodia under Prince Sihanouk of�icially 
pursued a policy of neutral diplomacy, the capital’s cultural 
ecology clearly re�lected the long-standing presence of Chi-
nese settlers. Historical records indicate that Chinese set-
tlers were involved in agricultural production in Cambodia 
as early as the sixteenth century. The Gazetteer of Jiading: 
Geography Section（《嘉定通志·山川志》） describes the 
southeastern regions, where “farmlands were abundant, and 
Chinese settlers cultivated the land alongside local inhabi-
tants” (Chen, 1990, p.541), highlighting the long history of 
shared settlement and development.

The formation of Cambodia’s Chinese society was the re-
sult of a complex historical process. As Bussell (1958) ob-
serves, prior to World War II, Chinese migrants—including 
those of Fujianese origin—were primarily involved in agri-
culture, �ishing, and commerce. In the �ishing industry in 
particular, “Chinese occupied an important position; before 
Cambodia became a French protectorate, Cambodian kings 
often leased �ishing rights to Chinese.” Such deep economic 
participation enabled Chinese communities to establish a 
strong foothold in local society. In central Phnom Penh, es-
pecially around the Central Market area, Chinese-operated 
shops, schools, theaters, and temples formed a dense cul-
tural ecosystem. These dialect-based cultural choices re-
�lected the intricate territorial and linguistic identities 
within the diaspora. Collective �ilm-viewing activities orga-
nized by clan associations and schools, along with the ubiq-
uity of Chinese-language �ilm posters across the city, consti-
tuted a distinctive cultural landscape. Phnom Penh’s Chi-
nese-language �ilm market was thus not a passive recipient 
of external culture, but rather an outward manifestation of 
the diaspora’s internal cultural logic. As Li(2010) argues, 
Chinese communities actively constructed an autonomous 
cultural sphere in Phnom Penh through sustained cultural 
practices.

From the 1950s to the 1990s, Phnom Penh maintained 
close ties with Hong Kong’s �ilm industry, with over a dozen 
major cinemas, most of which were Chinese-owned. Liang 
and Chen (1997) note that Cambodia accounted for 12.4% of 
Hong Kong’s overseas �ilm revenue during this period, un-
derlining the city’s reliance on Hong Kong for its �ilm supply. 
According to Kang (2023), some theaters in Phnom Penh 
were even directly linked to Hong Kong companies through 

capital networks. This resulted in the development of a sta-
ble channel for the distribution of Hong Kong cinema. While 
the Cambodian government promoted Khmer nationalism, 
Chinese cultural expression was generally tolerated, with 
censorship mainly targeting political content. Consequently, 
Hong Kong �ilms were able to cross geographical and cul-
tural boundaries, building a strong distribution network 
throughout Southeast Asia. Phnom Penh thus emerged as a 
city that was culturally open yet politically vigilant, where 
Chinese-language cinema existed as a semi-autonomous 
sphere within the local sociopolitical framework, balancing 
relations with the royal government.

To understand the �low of images between Hong Kong 
and Phnom Penh, it is essential to view the diaspora commu-
nity as a form of cross-regional cultural infrastructure. Un-
der Cold War conditions, Hong Kong became a central hub 
for the circulation of Chinese-language �ilms. For instance, 
Xu (2005) explains that a major business of Nanfang Film 
Company involved purchasing �ilms or investing in produc-
tions for overseas Chinese theaters and distributors. Its dis-
tribution network spanned Laos, Myanmar, Cambodia, 
Malaya, Singapore, and Thailand, relying on shared ethnic 
ties, as well as on commercial collaboration, capital circula-
tion, and information exchange.

Commercial capital and industrial-chain integration 
formed the basis of �ilm circulation. As markets expanded, 
theaters operating only at the exhibition end could no longer 
meet demand, making it “urgent for them to intervene in the 
upstream stages of �ilm production” (Zhang, 2017). Guangyi 
Film Company traveled to Hong Kong to produce Cantonese 
�ilms precisely because “producing directly in Hong Kong 
was more cost-effective.” According to the recollections of 
director Chu Yuan（楚原）, then employed by Guangyi, “a 
budget of only 160,000 Singapore dollars was suf�icient to 
break local box-of�ice records,” and the 330,000 Singapore 
dollar gross of Liu Sanjie (1960;《刘三姐》) was a sensa-
tion, leading Malayan and Singaporean distributors to con-
clude that “investing in Hong Kong productions was more 
pro�itable; with production costs as low as 30,000–40,000 
dollars, �ilms could earn revenue both in Hong Kong and in 
Singapore/Malaya markets” (Xu, 2005).

Meanwhile, diaspora media and educational institutions 
provided cultural support for �ilm circulation. Chinese-lan-
guage newspapers regularly published advertisements, 
celebrity news, and serialized �ilm narratives, while Chinese 
schools’ group-viewing events enhanced �ilm visibility. 
Shared linguistic repertoires—Mandarin, Cantonese, and 
Teochew—served not only symbolic but also functional 
communicative purposes, forming the basis for �ilm con-
sumption. Finally, cinema served as a medium through 
which diasporic subjects sustained cultural identities and 
emotional ties to their ancestral homes. The modern urban 
imaginaries portrayed in these �ilms often functioned as af-
fective symbols of “the homeland.” As such, diaspora com-
munities were not merely consumers of cinema but active 
agents whose investment, media activity, and cultural prac-
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tices continually drove the emotional and structural forces 
underpinning cross-city image circulation.

It is important to emphasize that the Chinese diaspora 
was not a passive cultural receiver; rather, it actively re-
shaped the circulation and interpretation of Hong Kong 
�ilms through processes of selective appropriation and cul-
tural reproduction. Cinema functioned not only as a medium 
of identity formation but also as a catalyst for new cross-cul-
tural affective structures. From the perspective of global cul-
tural networks, interactions between dominant media cities 
and weaker cities often exhibit a “media capital siphoning 
effect,” in which the former absorbs cultural resources from 
the latter and integrates them into its own popular cultural 
system (Curtin, 2003). This dynamic was particularly evi-
dent in the cinematic exchanges between Hong Kong and Ph-
nom Penh.

By the 1970s, some Sino-Cambodian �ilm practitioners 
began to experiment with �ilm festivals, co-productions, and 
other strategies to project Cambodian cinema toward the 
Hong Kong-centered Sinitic �ilm market. A representative 
�igure is Kuang Hui(许强), whose cross-cultural back-
ground—his father was a Chinese Communist underground 
member active in Indochina’s leftist press and education 
sectors, while his mother belonged to the Cambodian aris-
tocracy—allowed him to cultivate extensive networks within 
local political and commercial circles and to build close ties 
with the Hong Kong and Taiwan �ilm industries. In 1970, un-
der his initiative, The Snake King’s Wife(1970;《人蛇恋》), 
starring Cambodian megastar Dy Saveth（李莎月）, won six 
awards at the Singapore International Film Festival (Figure 
4). The �ilm became a landmark of Cambodia’s cinematic 
“golden age,” and Dy Saveth emerged as “one of the most 
beloved actresses of Cambodian cinema in the 1960s” 
(Bangkok Post, 2012).

This process of cultural re-inscription was far from a 
purely commercial phenomenon; rather, it was deeply em-
bedded in the geopolitical con�iguration of Cold War South-
east Asia. Under the physical and informational barriers pro-
duced by ideological confrontation, Hong Kong and Singa-
pore viewed Cambodia—whose political orientation di-
verged sharply from their own—with both caution and fasci-
nation. The media’s construction of Dy Saveth’s persona can 
be seen as a projection of these ambivalent sentiments. 
Hong Kong newspapers portrayed the actress as a “wild” 
woman capable of communicating with snakes or even 
forming emotional bonds with them—an image ampli�ied in 
sensationalist reportage. As Kung Sheung Evening Post wrote 
on 5 February 1974, Dy Saveth had “formed an inseparable 
bond with snakes,” and rumors surrounding the �ilm Snake 
Girl (1974) “broke box-of�ice records across Singapore and 
Malaysia,” with speculation that she might visit Hong Kong. 
The report further suggested that “the secret she keeps can 
only be understood by herself; but unfortunately, paper can-
not contain �ire, and the truth has now been exposed.” (Fig-
ure 2)

This “othering” narrative mechanism, co-constructed by 
media and cinema, profoundly re�lects the asymmetric oper-
ation of cultural power under the Cold War con�iguration. 
Examining this process from the perspective of cultural pro-
duction reveals dual structural characteristics: First, when 
local cultural symbols enter transnational commercial sys-
tems, they inevitably undergo processes of extraction, re-
con�iguration, and recoding. Cambodian cultural practices—
such as religious beliefs and folk rituals that possess pro-
found historical accumulation and social functions—are re-
duced to visual spectacles readily identi�iable and consum-
able. Kung Sheung Daily (January 29, 1974) reported: “To 
demonstrate her fondness for snakes, she is developing a 

Figure 2 | An Inseparable Bond with Snakes: Dy Saveth Has a Secret

Note. From “與蛇結不解緣 李莎月有秘密” 1974, Kung Sheung Evening Post, November 28.
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beautiful garden for snake breeding. She is currently collect-
ing rare snake species from around the world. The Khmer 
region is abundant in venomous snakes; consequently, many 
people there worship snake deities. Similar to the Malaya re-
gion, snake temples have been established there for public 
veneration.” (Figure 3: Li Shayue's Great Fondness for 
Snakes: Establishing a Garden to Raise Famous Snakes from 
Various Places) This report sutures Khmer cultural beliefs 
into a broader “Southeast Asian witchcraft” imaginary famil-
iar to Chinese-speaking audiences, diminishing its distinc-
tiveness. It represents a dimensional reduction of complex 
cultural systems into symbolic exotic labels, thereby adapt-
ing them to the narrative conventions and market expecta-
tions of Chinese-language commercial genre �ilms.

Meanwhile, this symbolic strategy is further reinforced in 
�ilm marketing. The poster for The Snake King’s Wife (1971) 
(Figure 4) employs snakes entwined around a female body 
as its central visual element, accompanied by the tagline 
“The First Spectacular Film to Shake Asian Cinema,” explic-
itly translating Cambodian religious beliefs into genre spec-
tacles of horror and suspense. The poster’s inscription 
“Asian Folk Tale” further generalizes the culturally speci�ic 
Khmer naga worship into a vague Southeast Asian legend. 
This dimensional reduction enables its seamless integration 
into the genre conventions and market expectations of Chi-

nese-language commercial cinema. Wah Kiu Yat Po, or Over-
seas Chinese Daily News (October 29, 1974) emphasized the 
contrast generated by her mixed heritage: “Dy Saveth is a 
Khmer actress with Chinese ancestry... This petite, gentle, 
and charming star possesses a healthy physique and beauti-
ful features. Many �ind it puzzling how such a gentle and 
lovely actress would associate with fear-inducing snakes 
and even engage in intimate scenes with them during �ilm-
ing.” (Figure 5: The Petite and Charming Snake Enchantress: 
Dy Saveth’s Mastery of Snake Handling) This narrative re-
veals the complex mentality of the Cold War-era overseas 
Chinese community: on one hand, her Chinese ancestry pro-
vides cultural proximity, making her an acceptable “us”; on 
the other hand, her exotic behaviors from turbulent Cambo-
dia (dancing with snakes) satisfy the Free World’s Oriental-
ist imagination of the primitive, mysterious, and even dan-
gerous aspects behind the Iron Curtain. This narrative main-
tains cultural identity boundaries while providing audiences 
with an othering gaze from a safe distance: they can glimpse 
the mysteries beyond the Iron Curtain without genuinely un-
derstanding its cultural connotations or assuming political 
risks.

The collaborative construction of Dy Saveth’s public im-
age by the three newspapers—ranging from the generaliza-
tion of her cultural background (The Kung Sheung Daily 

Figure 3 | Dy Saveth’s Great Fondness for Snakes: Establishing a Garden to Raise Famous Snakes from Various Locations

Note. From “李莎月對蛇極好感 闢園飼養各地名蛇” 1974, Kung Sheung Daily, February 5.
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News), to the romanticization of her mystique (The Kung 
Sheung Evening Post), and �inally to the emphasis on her 
mixed heritage (Wah Kiu Yat Po)—constituted a complete 
mechanism of discourse production. The in�lux of Cambo-
dian cultural elements seemingly enriched the thematic 
repertoire of Chinese-language cinema, yet in fact under-
went a systematic process of “decontextualization” and “re-
contextualization”: indigenous cultural forms were stripped 
of their social foundations and historical contexts, only to be 
reassembled into a set of genre conventions and aesthetic 
standards predetermined by dominant cultural centers. This 
unidirectional process of cultural incorporation made it dif-

�icult for cultural producers in disadvantaged regions to 
maintain subjectivity; instead, their cultural resources were 
reduced to a repository of materials and objects of imagina-
tion for stronger markets.

Ultimately, under the dual forces of commercial integra-
tion and geopolitics, the original Cambodian cultural charac-
teristics embedded in “snake �ilms” were rapidly diluted and 
replaced. This uprooting of culture occurred simultaneously 
with the collapse of Cambodia’s domestic �ilm industry, to-
gether constituting a cultural tragedy severed by the Cold 
War. Commercial logic requires that cultural products adapt 
to the reception habits and consumer psychology of their 

Figure 4 | The Snake King’s Wife(1970;《人蛇恋》)

Note. Movie posters, 1970. Left: Chinese poster; right: Thai promotional poster.

Figure 5 | The Petite and Charming Snake Enchantress: Dy Saveth’s Mastery of Snake Handling

Note. From “玲瓏嫵媚蛇魔女 李莎月最擅玩蛇” 1974, Wah Kiu Yat Po, February 5.
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target markets; thus, cultural differences are strategically 
ampli�ied or diminished to maximize market returns. In this 
process, Cambodian �ilmmakers actively participated in the 
commodi�ied transformation of their own culture in order to 
enter Chinese-language markets; media outlets collaborated 
to construct exotic imaginaries in pursuit of sensationalism; 
and audiences continuously reinforced stereotypical percep-
tions of the “Other” through consumption. Together, these 
three actors formed a self-perpetuating closed loop of cul-
tural production and consumption. This seemingly sponta-
neous market behavior in fact profoundly embodied the 
covert operational logic of the cultural Cold War: through 
the production and circulation of cultural commodities, par-
ticular geopolitical imaginations and cultural hierarchies 
were continually reproduced and solidi�ied.

Against this backdrop, the personal fate of Dy Saveth—
the leading actress of The Snake King and the inspirational 
source of snake �ilms—became a cruel microcosm of the era. 
Once “one of the most recognizable faces of Cambodian cin-
ema’s golden age” (Jackson, 2014), her artistic life ended 
abruptly with the upheavals of her nation. After the Khmer 
Rouge came to power, she was forced into exile, �irst to 
France and later to Hong Kong, ultimately abandoning her 
acting career. Her displacement was not merely an individ-
ual tragedy but symbolized the rupture of talent and histori-
cal continuity within Cambodia’s entire �ilm industry. As do-
mestic �ilm production in Cambodia fell completely silent af-
ter 1975, the snake �ilm—a genre that originated from 
Khmer soil—saw its production center wholly transferred to 
and rooted in Hong Kong and Taiwan, completing its cultural 
migration and �inal settlement under the Cold War structure. 
The snake �ilm phenomenon was by no means an isolated 
commercial case; rather, it represented a typical cross-sec-
tion of cultural power operations under the geopolitical con-
�iguration of the Cold War. While Cambodia’s domestic �ilm 
industry perished amid political turmoil, a genre born from 
its cultural soil survived and continued in Hong Kong and 
Taiwan—an inherently paradoxical outcome of cultural mi-
gration that poignantly illustrates the profound imprint of 
power relations within cultural �lows.

The Mechanism of Hong Kong–Phnom 
Penh Filmic Connectivity: Inter-city Image 
Circulation

From the perspective of global urban history, cities dur-
ing the Cold War frequently served as hubs of transnational 
cultural circulation (Xiao, 1989). Hong Kong and Phnom 
Penh shared several characteristics, including highly com-
mercialized media industries and multilingual, multiethnic 
cultural compositions. Therefore, �ilm circulation should not 
be understood merely as an interaction between nation-
states; rather, cities should be viewed as cultural nodes that 
generate inter-regional cinematic linkages through popula-
tion movements, diasporic networks, and the operations of 
�ilm industries.

Hong Kong’s emergence as the “media capital” of the Chi-
nese-speaking world under the Cold War was not only the 
result of its relatively open cultural environment but also its 
unique geopolitical position. Borrowing Zhang Yingjin’s dis-
tinction, “translocality,” rather than “transnationalism,” more 
accurately captures the production and exhibition patterns 
of Teochew-language cinema. This was not a project that 
could be fully subsumed under the state-driven rubric of 
“national cinema,” but a cultural channel connecting Guang-
dong, Hong Kong, Thailand, Singapore, Malaysia, Indonesia, 
Cambodia, and Vietnam. As Curtin (2003) notes, “media cap-
itals are sites of mediation, the locations where complex 
forces and �lows interact; they are neither bounded entities 
nor autonomous formations… These new patterns of circu-
lation should not be interpreted as multilateral in the tradi-
tional sense, because they do not involve exchanges between 
sovereign states.” By facilitating interconnections between 
transnational cultural �lows and peripheral spaces, Hong 
Kong established its position as a nodal center. In doing so, it 
constructed a cultural network that operated independently 
of state structures—a network that gave rise to linguistic, re-
gional, and emotional communities transcending the bor-
ders of nation-states.

Communities such as Teochew, Fujianese, and Hakka not 
only share languages and belief systems but also maintain 
transregional commercial networks, educational systems, 
and newspaper infrastructures. These diasporic networks 
performed multiple roles as cultural consumers and 
providers of circulation channels. In the postwar period, 
Southeast Asian states generally adopted accelerated poli-
cies of sinicizing or naturalizing the overseas Chinese. Al-
though Cambodia did not implement such policies as aggres-
sively as some neighboring countries, many Chinese in Ph-
nom Penh nevertheless remained non-citizens due to “their 
relatively short settlement history, their control over com-
mercial networks, the restrictions of the Cambodian natural-
ization policy, and their persistent attachment to native-
place consciousness” (Xiao, 1989). This politically marginal 
status heightened the cultural identi�ication with the ances-
tral homeland. Consequently, compared with entertainment 
�ilms produced by purely commercial Hong Kong studios, 
the works of leftist �ilm companies—despite operating un-
der commercial logic—maintained a distinct sense of bal-
ance in their production principles. As Shi (2006) pointed 
out, “The guiding principle of leftist �ilmmaking was not pri-
marily to indoctrinate audiences with certain ideological or 
political messages, but to maintain a balanced foothold in 
this place through normal commercial means.”

This production philosophy resulted in a realist attention 
to urban phenomena and the destinies of ordinary people, 
resonating strongly with the social conditions of diasporic 
audiences. Zhu Shilin candidly admitted in a letter to his 
daughter, “We make �ilms in Hong Kong mainly for overseas 
Chinese audiences, and we must improve both artistic qual-
ity and entertainment value” (Zhu Feng & Zhu Yan, 1999). 
Although leftist Teochew opera �ilms were limited in num-
ber, they bene�ited from �inancial support from the mainland 
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and technical assistance from the Pearl River Film Studio, as 
well as from the availability of professional performers from 
Guangdong Teochew Opera Troupe. As a result, audiences 
praised them as exhibiting unmistakable mainland-level 
quality.

In early 1960s Phnom Penh, the �irst domestically 
screened Teochew opera �ilm Huo Shao Lin Jiang Lou(《火烧
临江楼》) attracted overwhelming crowds at the Kim Hong 
Theater. Yao Xuanqiu’s starring performances in Su Liu-ni-
ang and Chen San & Wu-Niang were grandly launched at the 
Kim Ta Theater, where “many uncles and aunties watched 
repeatedly and simply could not stop” (Wu, 2015). Through 
�ilm consumption, the Phnom Penh Chinese community 
built a complex social network in which collective �ilm view-
ing became an important platform for community gathering 
and social interaction. These public cultural spaces facili-
tated interethnic communication while strengthening cohe-
sion within the Chinese diaspora. During the screenings of 
leftist Teochew opera �ilms, local leftist Chinese organiza-
tions such as the “Sports Association” formed amateur 
troupes to stage the same opera works. This innovative prac-
tice linked them to Hong Kong’s leftist cultural workers and 
simultaneously shifted the leadership in Teochew opera per-
formances from commercial troupes to leftist cultural orga-
nizations—“With the in�luence of these Teochew opera 
�ilms… Teochew opera moved from professional troupes 
into progressive community organizations and was en-
dowed with new vitality” (Wu, 2015).

According to Su Zhangxi’s research, Su Liu-niang pre-
miered in Singapore on October 2, 1960 and ran for 72 con-
secutive days, breaking local box-of�ice records. Numerous 
Teochew opera troupes in Singapore staged adaptations of 
the �ilm, and large quantities of Su Liu-niang-themed New 
Year cards, calendars, albums, and songbooks were pub-
lished. Ten days after its premiere, the opera’s famous aria 
“Peach Blossoms Crossing the River” appeared at the Orien-
tal Garden song stage. Amid the Teochew-language �ilm 
boom, Singapore Teochew troupes’ adaptations of Su Liu-ni-
ang demonstrated the bidirectional �low between �ilm and 
opera.

The concept of vernacular, proposed by Miriam Hansen 
as a modern theoretical category, provides an important an-
alytical framework for understanding transnational �ilm cir-
culation (Hansen, 1993). In�luenced by Hansen’s theory, 
Zhang Zhen introduced the concept of vernacular into the 
Chinese historical and cultural context, attempting to “liber-
ate the term from the exclusive domain of linguists and liter-
ary historians” and extend it into the realm of everyday sen-
sibility and material experience (Zhang, 2005). Drawing 
upon this perspective, the concept of the vernacular helps 
explain the seemingly paradoxical relationship between the 
use of Teochew as a localizing marker and the commercial 
ambition embodied in multilingual subtitles that aimed at 
outward circulation. While the practice of adding Mandarin 
subtitles to dialect �ilms suggests a centripetal homogeniz-
ing tendency of the nation-state, the appearance of multiple 
subtitle versions (including Malay) for �ilms like Su Liu-ni-

ang in Southeast Asia counteracted such homogenization 
and illustrated the coexistence of commercial forces and 
state power. As Zhang Zhen’s analysis of Shanghai’s pidgin 
speech reveals, hybridity and �luidity constitute the core 
characteristics of translocal cultural formation.

Some Teochew opera �ilms that achieved commercial 
success in Southeast Asia were never screened in Hong 
Kong, a phenomenon that further underscores their nature 
as translocal cultural commodities. Beyond Teochew-lan-
guage �ilms, other genres produced by Hong Kong leftist in-
stitutions also entered the Phnom Penh market in large 
numbers. These �ilms adhered to Zhou Enlai’s directive for 
Hong Kong—“long-term planning, full utilization”—and thus 
muted overt communist propaganda. After the establish-
ment of diplomatic relations between China and Cambodia, 
Hong Kong’s Nanfang Film Company even directly distrib-
uted mainland �ilms into Phnom Penh. Zhou Degao, a Chi-
nese Cambodian intelligence operative, later recalled, “I 
once felt deep affection for the Party. Watching the public se-
curity of�icers arrest spies in �ilms �illed me with boundless 
admiration” (Wu, 2015).

During this period, the political ecology of Phnom Penh’s 
Chinese community underwent signi�icant changes, as leftist 
forces gradually took control of Chinese associations, Chi-
nese-language schools, and newspaper media. Against this 
backdrop, cultural exchange became a crucial vehicle for 
sustaining emotional bonds between overseas Chinese and 
their ancestral homeland. In 1960, after watching Chen San 
& Wu-Niang in Phnom Penh, Wang Kunlun, head of the China 
Teochew Opera Troupe, composed a poem to the tune of 
Shui Diao Ge Tou, expressing the excitement it generated 
among local audiences: “Sino-Cambodian relations �lourish; 
new sounds are sent overseas. All compete to witness Wu 
Niang’s story; grief and joy stir the Golden City.”

Leftist organizations raised funds to build the Kim Ta 
Theater speci�ically for screening leftist �ilms; meanwhile, 
Mianhua Daily, an important leftist-controlled newspaper, 
actively created columns for �ilm criticism and systemati-
cally introduced mainland and Hong Kong leftist cinema. 
This cultural dissemination mechanism was fully demon-
strated during the Teochew Opera Troupe’s visit to Cambo-
dia. Wang Kunlun’s 98-line poem The Lament of San Niang 
was transcribed and published in Mianhua Daily with his 
permission, becoming a representative case of leftist cul-
tural transmission (Lin, 2019). This cultural dissemination 
system—encompassing theater construction, newspaper 
publicity, and educational outreach—though ideologically 
uniform, effectively opened a channel for the spread of leftist 
ideas within Phnom Penh’s Chinese community.

Thus, �ilm circulation between Hong Kong and Phnom 
Penh during the Cold War was not driven purely by eco-
nomic logic but was deeply embedded in ethnic structures, 
linguistic ecologies, and emotional af�iliations. Hong Kong 
was not only a production base for Chinese cinema but also a 
crucial hub for the export of ideology. In the case of Phnom 
Penh, this transregional circulation constituted a complex 
cultural network: it carried the identity and native-place 
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sentiments of the diaspora, facilitated the cross-border cir-
culation of audiovisual products under commercial impera-
tives, and was profoundly shaped by political conditions and 
ideological in�luences. Hong Kong’s �ilm presence in South-
east Asia thus re�lected both cultural af�inity and the ten-
sions of global and regional politics under the Cold War. In 
other words, Hong Kong–Phnom Penh �ilm circulation was 
not merely the movement of audiovisual commodities but a 
multidimensional practice where ethnic identity, cultural 
memory, and political context intersected.

Conclusion
Film circulation during the Cold War was neither a sim-

ple one-way dissemination nor a straightforward cultural 
exchange between nation-states. Instead, it constituted a 
multilayered, multidirectional transregional cultural system 
formed through the interplay of diasporic networks, com-
mercial capital, ideological penetration, and local agency. Its 
formation relied on a relatively open cultural environment 
and Hong Kong’s unique geopolitical position, as well as the 
mature commercial networks and highly organized cultural 
institutions of the overseas Chinese community.

On one hand, Phnom Penh’s Chinese diaspora con-
structed complex social networks and cultural identities 
through �ilm consumption, with internal distinctions based 
on dialect and native-place shaping differentiated viewing 
habits and cultural preferences. On the other hand, Phnom 
Penh’s �ilm industry—through local production, cross-bor-
der collaboration, and market feedback—exerted reverse in-
�luence on Hong Kong and the broader Chinese-language 
�ilm network. The diaspora were not merely consumers of 
cinema; they were providers of cultural circulation channels, 
investors of commercial capital, and producers of emotional 
identi�ication.

The political marginality experienced by overseas Chi-
nese in postwar Southeast Asia strengthened their cultural 
ties to the ancestral homeland, making cinema a vital 
medium for sustaining emotional connections between dias-
pora communities and their place of origin. By treating cities 
as analytical units and viewing diaspora networks as struc-
tural forces, a more complex and diversi�ied Cold War cul-
tural landscape emerges. The case of Hong Kong and Phnom 
Penh demonstrates that Cold War-era cultural �lows were 
deeply embedded in ethnic structures, linguistic ecologies, 
and modes of emotional attachment, shaped simultaneously 
by ideological confrontation, commercial logic, and local cul-
tural agency.
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Introduction
Conceptual framework of physical and mental 
health in educational contexts
Defining physical and mental health

Physical and mental health refers to a state of compre-
hensive well-being encompassing physical, psychological, 
and social adaptability dimensions. Specifically, an individ-
ual can only be recognized as a truly healthy person when 
they demonstrate soundness across the three intercon-
nected domains of physical health, psychological stability, 
and social interaction. This holistic conceptualization, 
grounded in the biopsychosocial model initially proposed by 
Engel in 1977, has gained increasing traction in educational 

research and policy formulation. Within the specific context 
of physical education, this multidimensional understanding 
of health necessitates pedagogical approaches that tran-
scend mere physical skill acquisition to encompass psycho-
logical resilience, social competence, and emotional regula-
tion.

Developmental characteristics of middle school 
students

The developmental trajectory of students during middle 
school (typically ages 12–15) represents a particularly sen-
sitive period characterized by accelerated physical growth, 
cognitive maturation, and psychosocial identity formation. 
During this critical juncture, the physical and mental devel-
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opment status of students manifests significant individual 
disparities, influenced by a complex interplay of genetic pre-
disposition, environmental factors, nutritional status, and 
sociocultural contexts. These variations not only constrain 
the implementation effectiveness of PE teaching activities 
but also profoundly influence the formation of gender role 
cognition and self-concept. Tanner's pioneering research on 
pubertal development stages has documented substantial 
variability in the timing and tempo of physical maturation 
among adolescents, with implications for motor skill acqui-
sition, physical performance, and psychological adjustment.

Theoretical foundations of stratified teaching
Pedagogical rationale for differentiated instruction

Stratified teaching, also conceptualized as differentiated 
instruction or ability grouping, represents a pedagogical ap-
proach that systematically addresses individual student dif-
ferences through targeted instructional strategies. This edu-
cational philosophy, rooted in Vygotsky's zone of proximal 
development theory and Bloom's mastery learning model, 
posits that optimal learning outcomes are achieved when in-
struction is calibrated to students' current developmental 
levels and learning capacities. In the domain of physical edu-
cation, stratified teaching assumes particular significance 
given the pronounced variability in students' physical at-
tributes, motor skill proficiency, and psychological readiness 
for various forms of physical activity.

Theoretical underpinnings in physical education 
contexts

The theoretical underpinnings of stratified teaching in 
PE contexts draw upon multiple complementary frame-
works. Gardner's theory of multiple intelligences suggests 
that individuals possess diverse cognitive profiles that influ-
ence their preferred modes of learning and skill acquisition. 
In physical education, this translates to recognition that stu-
dents may excel in different movement domains—some 
demonstrating exceptional kinesthetic intelligence in com-
plex motor sequences, while others may struggle with basic 
coordination patterns. Similarly, social cognitive theory, as 
articulated by Bandura, emphasizes the reciprocal interac-
tions between personal factors, environmental conditions 
and behavioral outcomes, highlighting the importance of 
creating learning environments that accommodate individ-
ual differences while fostering self-efficacy and motivation.

Policy context and educational imperatives
National policy framework for physical education 
reform

In recent years, the Chinese government has vigorously 
promoted the construction of school physical education cur-
ricula, progressively refining PE teaching strategies through 
systematic top-level design. In 2019, the Central Committee 
of the Communist Party of China and the State Council pro-
mulgated "China's Education Modernization 2035," which 
articulated eight core educational concepts, prominently 

featuring the principle of teaching students in accordance 
with their aptitude—a pedagogical philosophy with deep 
roots in Confucian educational thought dating back to Con-
fucius' teachings in the Analects. This policy document sig-
nals a fundamental shift from uniform, one-size-fits-all in-
structional approaches toward more nuanced, individual-
ized pedagogical frameworks.

Recent policy developments and their implications
The subsequent issuance of the "Opinions on Compre-

hensively Strengthening and Improving School Physical Edu-
cation Work in the New Era" by the General Office of the CPC 
Central Committee and the General Office of the State Coun-
cil further accentuated the urgency of teaching reform and 
innovation in physical education. This policy directive ex-
plicitly calls for the development of PE programs that ac-
commodate student diversity, promote inclusive participa-
tion, and foster lifelong physical activity habits. Most re-
cently, in 2021, the "Guiding Outline for the Teaching Reform 
of 'Physical Education and Health'" issued by the Ministry of 
Education emphasized that PE courses need to achieve the 
multifaceted goals of "enjoying fun, enhancing physique, im-
proving personality, and tempering will." This comprehen-
sive objective framework acknowledges the integral role of 
physical education in holistic student development, encom-
passing not only physical outcomes but also psychological 
growth and character formation.

Research problem and significance
Identifying gaps in current stratified teaching 
approaches

Despite the clear policy mandate for individualized in-
struction and the theoretical rationale supporting stratified 
approaches, existing stratified teaching models have en-
countered significant challenges in successfully resolving 
the issue of differentiated progress in the teaching process. 
These challenges arise from differences in students' skill 
mastery levels, physical fitness profiles, learning pace pref-
erences, and motivational orientations. Furthermore, the in-
tersection of these individual differences with gender-based 
variations in physical development, socialization experi-
ences, and educational expectations creates complex peda-
gogical dynamics that conventional stratified models inade-
quately address.

The gender dimension in physical education research
The gender dimension of physical education merits par-

ticular scholarly attention given the persistent disparities in 
participation rates, performance outcomes, and psychologi-
cal experiences between male and female students. Re-
search by Eccles and colleagues on expectancy-value theory 
demonstrates that students' achievement-related choices 
and performances are shaped by their expectations for suc-
cess and the subjective value they attach to different activi-
ties, both of which are significantly influenced by gender so-
cialization processes. In physical education contexts, these 
gendered expectations manifest in differential participation 
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patterns, with boys typically engaging more vigorously in 
competitive, contact-oriented sports, while girls often ex-
hibit lower levels of engagement, particularly in activities 
perceived as masculine or physically demanding.

Research objectives and contributions
Based on this identified research gap, the present study 

adopts a multifaceted methodological approach, incorporat-
ing literature review, questionnaire survey, teaching experi-
ment, statistical analysis, and logical analysis to investigate 
the intervention effects of the elastic stratified teaching 
model on the physical and mental health outcomes of middle 
school students. By explicitly incorporating a gender per-
spective throughout the research design, implementation, 
and analysis phases, this study aims to implement the peda-
gogical principle of individualized instruction while provid-
ing novel theoretical insights and practical solutions for ex-
isting pedagogical dilemmas. The findings are expected to 
contribute to the growing body of literature on differenti-
ated instruction in physical education and inform evidence-
based policy and practice in school settings.

Theoretical Framework: Elastic 
Stratification
Conceptualization and operational definition
Defining elastic stratified teaching

The elastic stratified teaching method represents a peda-
gogical approach wherein teachers systematically categorize 
students into differentiated learning levels based on com-
prehensive assessments of their learning abilities, prior 
knowledge, and developmental readiness. Following this ini-
tial stratification, educators provide differentiated instruc-
tional content and methodological approaches calibrated to 
students' individual characteristics and learning needs. This 
pedagogical framework operationalizes the ancient educa-
tional principle of teaching according to aptitude  within 
contemporary educational contexts, translating philosophi-
cal ideals into practical instructional strategies.

Distinguishing features of elastic stratification
A distinguishing feature of the elastic stratified approach, 

in contrast to static or fixed stratification models, lies in its 
dynamic and responsive character. Throughout the instruc-
tional process, teachers must continuously monitor and 
evaluate students' ongoing progress, developmental 
changes, and emerging needs, making timely adjustments to 
stratification assignments and instructional provisions ac-
cordingly. This dynamic quality necessitates that teachers 
maintain vigilant observational awareness of students' 
learning trajectories, regularly administer formative assess-
ments to gauge progress, and possess the pedagogical flexi-
bility to modify grouping arrangements when evidence sug-
gests such changes would benefit student learning out-
comes.

Multidimensional elasticity in practice
The elasticity inherent in this model manifests in multi-

ple dimensions. First, stratification criteria themselves are 
subject to ongoing refinement based on accumulating evi-
dence regarding which student characteristics most strongly 
predict learning outcomes in specific instructional contexts. 
Second, individual students' stratification assignments may 
change over time as they demonstrate growth in particular 
skill domains or encounter challenges requiring additional 
support. Third, instructional strategies within each stratum 
may be adapted in response to emerging patterns of student 
engagement, comprehension difficulties, or exceptional 
progress. This multidimensional flexibility distinguishes 
elastic stratification from more rigid tracking systems that 
have been criticized for perpetuating educational inequali-
ties and limiting student mobility.

Historical origins and developmental trajectory
International origins of stratified teaching

The conceptual origins of stratified teaching can be 
traced to 1868, when American educator Harris first articu-
lated the concept and implemented the activity grouping 
system in St. Louis schools. This pioneering approach in-
volved teachers categorizing students into differentiated 
learning levels through evaluative assessments, subse-
quently adjusting instructional objectives for each level, and 
periodically reallocating students across classes to enable 
level adjustments based on demonstrated progress. Harris's 
system represented a significant departure from the age-
graded classroom organization that had become dominant 
in American education, introducing the possibility of in-
structional differentiation based on demonstrated achieve-
ment rather than chronological age alone.

Progressive era developments
The early twentieth century witnessed further elabora-

tions of stratified approaches in progressive education 
movements. The "Winnetka Plan," proposed by American 
educator Carleton Washburne in 1919, emphasized individ-
ualized instruction and self-paced learning, allowing stu-
dents to progress through curriculum materials at rates 
commensurate with their abilities. Similarly, the "Dalton 
Plan," implemented by Parkhurst in 1920, introduced labo-
ratory-style classrooms where students could work inde-
pendently on assigned tasks, with teachers serving as facili-
tators and guides rather than lecturers. Both approaches 
emphasized adjusting learning progress according to stu-
dent abilities and are historically regarded as early instanti-
ations of stratified teaching practices.

Introduction and development in China
The introduction and development of stratified teaching 

in China occurred primarily in the 1990s, coinciding with 
broader educational reforms and increasing attention to in-
dividual differences in learning. In the initial stage, experi-
ments were primarily conducted in high school settings to 
address variations in subject-specific abilities, particularly 
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in mathematics and science domains where achievement 
disparities were most pronounced. The earliest systematic 
articulation can be traced to Professor Hu Xinghong's 1992 
publication "Conception on 'Layered Progressive Teaching'," 
which proposed establishing five core frameworks: student 
stratification, goal stratification, teaching stratification, eval-
uation stratification, and timely adjustment for layered im-
provement. This comprehensive framework provided theo-
retical grounding and practical guidance for implementing 
stratified approaches in Chinese educational contexts.

It is particularly noteworthy that Liu Ruixue subse-
quently introduced the concept of elasticity to stratified 
teaching discourse, proposing that teachers must make 
timely and flexible hierarchical adjustments based on evalu-
ation feedback from a developmental perspective. This theo-
retical refinement addressed a significant limitation of ear-
lier stratified models, which risked creating rigid tracking 
systems that could constrain student opportunities and re-
inforce initial achievement differences. By emphasizing the 
dynamic, responsive character of stratification decisions, 
Liu's formulation aligned stratified teaching more closely 
with contemporary understandings of learning as a develop-
mental process characterized by variable trajectories and 
potential for growth.

Following the 2001 new curriculum reform in China, 
elastic stratified teaching was progressively promoted in 
compulsory education stages, with implementation experi-
ments in Shanghai, Beijing, and other major urban centers. 
These initiatives emphasized the synthesis of the traditional 
principle of "teaching students in accordance with their apti-
tude" with modern educational concepts, gradually consoli-
dating into a classic teaching model characterized by stable 
teaching effects and ongoing adaptation to evolving educa-
tional contexts.

Comparative analysis with alternative 
instructional models
Limitations of conventional unified teaching

To fully appreciate the distinctive features of elastic strat-
ified teaching, it is instructive to compare this approach with 
alternative instructional models commonly employed in 
physical education contexts. The conventional unified teach-
ing model, which remains prevalent in many school settings, 
presumes that all students in a given class can appropriately 
engage with identical instructional content delivered at a 
uniform pace. While administratively convenient, this ap-
proach fails to accommodate the substantial individual dif-
ferences documented in empirical research on student 
learning and development. Consequently, students whose 
abilities or learning rates deviate from the class average may 
experience either frustration from content that exceeds 
their readiness or boredom from instruction that fails to 
challenge them appropriately.

Fixed stratified models, wherein students are assigned to 
relatively stable ability groups based on initial assessments, 
represent an improvement over unified instruction in ac-
knowledging individual differences. However, such ap-

proaches risk creating self-fulfilling prophecies wherein stu-
dents in lower groups receive diminished expectations, re-
duced learning opportunities, and consequently limited 
growth. Research by Oakes and colleagues on tracking in 
American schools has documented the deleterious effects of 
rigid ability grouping on educational equity and student out-
comes, particularly for students from historically marginal-
ized backgrounds.

Advantages of elastic stratification
In contrast, elastic stratified teaching incorporates mech-

anisms for ongoing assessment and regrouping that mitigate 
the risks associated with fixed tracking. By maintaining flexi-
bility in grouping assignments and instructional provisions, 
this approach supports student mobility across strata as 
their competencies develop, thereby communicating the ex-
pectation that all students are capable of growth and ad-
vancement. Furthermore, by calibrating instruction to stu-
dents' current developmental levels while simultaneously 
challenging them toward higher levels of performance, elas-
tic stratification operationalizes Vygotsky's concept of the 
zone of proximal development within authentic classroom 
settings.

Empirical Evidence: Impact on Physical 
Health Outcomes
Physiological foundations of physical fitness 
development
Adolescent growth and developmental processes

The development of physical fitness during middle 
school years is underpinned by complex physiological pro-
cesses that exhibit substantial inter-individual and gender-
based variation. During this developmental period, students 
experience accelerated growth in height and weight, 
changes in body composition, improvements in neuromus-
cular coordination, and enhancements in cardiorespiratory 
function. Research by Malina and colleagues on adolescent 
growth and development has documented that the timing 
and tempo of these changes vary considerably both within 
and between genders, with girls typically entering the pu-
bertal growth spurt approximately two years earlier than 
boys, while boys ultimately achieve greater gains in lean 
body mass, muscular strength, and aerobic capacity.

The physiological mechanisms underlying fitness devel-
opment include improvements in neuromuscular efficiency, 
characterized by enhanced motor unit recruitment, synchro-
nization, and rate coding. Skeletal muscle adaptations en-
compass hypertrophy of existing fibers, particularly Type II 
fibers responsible for high-force, high-velocity contractions. 
Cardiorespiratory adaptations include increases in stroke 
volume, cardiac output, and oxygen extraction by working 
muscles. These physiological changes interact with skill ac-
quisition processes, wherein repeated practice of specific 
movement patterns leads to the development of motor pro-



37

https://doi.org/10.70731/zy7dz666

grams and improved coordination through mechanisms of 
neuroplasticity.

Understanding these physiological foundations is essen-
tial for designing effective stratified instruction in physical 
education. Students at different developmental stages may 
require appropriately calibrated training stimuli to optimize 
adaptation while avoiding injury or excessive fatigue. For ex-
ample, students in early stages of pubertal development may 
benefit from emphasis on motor skill development and foun-
dational movement patterns, while those in later stages may 
be ready for more intensive conditioning activities that capi-
talize on their enhanced physiological capacity.

Research evidence on stratified teaching and 
physical fitness outcomes
Overview of Empirical Findings

The selection and implementation of appropriate teach-
ing methods during the instructional process constitutes a 
critical determinant of physical fitness improvement 
through specific sports skill development. According to ex-
isting domestic research findings, the application of elastic 
stratified teaching models to experimental classes compris-
ing male and female students with significant variations in 
age, baseline physical fitness, and learning capabilities 
yields demonstrable improvements in student physical fit-
ness outcomes.

Empirical investigations have documented that students 
in experimental classes employing dynamic stratified teach-
ing demonstrate significantly enhanced performance on 
standardized physical fitness measures, including standing 
long jump, 50-meter sprint, 800-meter run, and throwing 
events. These improvements are observed across both male 
and female students, suggesting that the stratified approach 
effectively addresses the diverse needs of all learners re-
gardless of gender. Notably, the magnitude of improvement 
is often greatest among students who initially demonstrated 
lower fitness levels, indicating that stratified instruction 
may be particularly effective in supporting struggling learn-
ers and reducing achievement gaps.

Mechanisms underlying effectiveness
The mechanisms through which dynamic stratified 

teaching enhances physical fitness outcomes merit careful 
consideration. First, by calibrating instructional demands to 
students' current fitness levels, this approach ensures that 
all students experience an appropriate balance between 
challenge and success. Students are neither overwhelmed by 
tasks exceeding their current capabilities nor under-chal-
lenged by activities that fail to stimulate adaptation. This op-
timal challenge level promotes continued engagement and 
effort, which are essential for physiological adaptation and 
skill development.

Second, the dynamic stratified approach enables teach-
ers to progressively increase task demands as students 
demonstrate readiness for more challenging activities. This 
progressive overload principle, fundamental to exercise 
physiology, ensures that students receive training stimuli 

sufficient to stimulate ongoing adaptation while avoiding 
the plateaus that occur when demands remain static. By sys-
tematically advancing expectations in response to demon-
strated progress, teachers maximize the likelihood of contin-
ued fitness gains throughout the instructional period.

Third, by accommodating individual differences in learn-
ing pace and readiness, stratified instruction reduces the 
likelihood that students will become discouraged by re-
peated failure or disengaged by insufficient challenge. Both 
experiences undermine motivation and reduce the quality 
and quantity of practice, thereby limiting fitness develop-
ment. By maintaining students in an optimal challenge zone, 
stratified instruction supports the sustained effort and en-
gagement necessary for meaningful physiological adapta-
tion.

Implications for gender-sensitive physical 
education
Challenging essentialist assumptions

The observed effectiveness of dynamic stratified teaching 
in improving physical fitness outcomes across both male 
and female students carries important implications for gen-
der-sensitive physical education practice. Traditional physi-
cal education approaches have often operated on implicit as-
sumptions about gender differences in physical capabilities 
and interests, leading to differential treatment, expectations, 
and opportunities for male and female students. Such prac-
tices may inadvertently reinforce gender stereotypes and 
limit students' opportunities to develop their full physical 
potential.

Individualized rather than gender-based instruction
The dynamic stratified teaching model offers an alterna-

tive framework that acknowledges individual differences 
while avoiding essentialist assumptions about gender-based 
capabilities. By basing instructional decisions on systematic 
assessment of each student's current performance level 
rather than on gender-based expectations, this approach 
creates conditions in which all students can develop their 
physical capacities to the fullest extent possible. Female stu-
dents who might otherwise be presumed to have limited in-
terest or capability in certain physical activities receive in-
struction calibrated to their individual needs and responsive 
to their demonstrated progress, rather than being channeled 
toward activities considered gender-appropriate.

Creating opportunities for gender-integrated learning
Furthermore, by creating flexible grouping arrangements 

that may bring together students of different genders who 
share similar current ability levels, stratified instruction 
provides opportunities for collaborative learning that tran-
scend gender boundaries. Such arrangements challenge the 
implicit assumption that boys and girls should be separated 
for physical activities and create opportunities for students 
to recognize commonalities in their learning experiences 
that cut across gender lines.
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Empirical Evidence: Impact on Mental 
Health Outcomes
Mental health dimensions in adolescent 
development

The mental health of middle school students encom-
passes multiple interconnected dimensions, including emo-
tional well-being, psychological resilience, self-concept, so-
cial competence, and the capacity to cope with developmen-
tal challenges. During adolescence, students navigate signifi-
cant transitions in their cognitive abilities, social relation-
ships, and identity formation, all of which have implications 
for mental health outcomes. Research by Steinberg and col-
leagues on adolescent development has documented that 
this period is characterized by heightened emotional reac-
tivity, increased sensitivity to social evaluation, and ongoing 
development of self-regulatory capacities.

Physical education settings represent potentially signifi-
cant contexts for mental health promotion, offering opportu-
nities for physical activity engagement that can reduce 
symptoms of anxiety and depression, enhance self-esteem, 
and foster social connections. The structured nature of PE 
classes, combined with opportunities for skill mastery, social 
interaction, and physical challenge, creates conditions con-
ducive to positive mental health outcomes. However, these 
benefits are not automatically realized; rather, they depend 
on the quality of instructional practices and the nature of 
students' experiences within PE settings.

The primary objective of stratified teaching evaluation is 
to ensure that the individualized learning needs of each stu-
dent are adequately addressed. During the middle school 
years, students' physical development is particularly pro-
nounced, with boys typically demonstrating superior perfor-
mance in physical qualities such as muscular strength and 
speed. These objective differences in physical capability in-
tersect with socially constructed gender norms and expecta-
tions, creating complex dynamics that influence students' 
psychological experiences in physical education.

Gender dynamics in middle school physical 
education

Observational research on gender dynamics in middle 
school physical education reveals complex patterns of differ-
ential treatment and experience. Boys generally demon-
strate preferences for competitive, contact-oriented sports 
such as football, basketball, and wrestling—activities char-
acterized by direct opposition, physical challenge, and op-
portunities for dominance displays. In contrast, the majority 
of girls, influenced by both objective physical differences 
and socially transmitted gender perceptions, do not actively 
participate in sports involving high physical exertion and 
tend to prefer physical activities such as aerobics, dance, and 
gymnastics that align more closely with conventional gender 
norms emphasizing grace, flexibility, and aesthetic expres-
sion rather than strength and aggression.

These differential preferences and participation patterns 
cannot be adequately understood without considering the 

broader sociocultural context in which physical education 
occurs. Gender socialization processes, operating through 
family, media, peer interactions, and educational institu-
tions, transmit powerful messages about appropriate activi-
ties, behaviors, and identities for males and females. Physi-
cal education settings may either challenge or reinforce 
these messages, depending on the pedagogical approaches 
employed and the explicit or implicit values communicated 
through instructional practices.

To systematically investigate these dynamics, compara-
tive studies have been conducted examining differences be-
tween natural classes employing conventional instruction 
and experimental classes implementing dynamic stratified 
teaching. These investigations have explored the impact of 
various instructional arrangements, including within-class 
gender-based grouping and combined-class gender-inte-
grated grouping, on outcomes including girls' participation 
rates, engagement levels, and psychological experiences in 
physical activity contexts.

Cultivation of sportsmanship and psychological 
resilience
Building self-efficacy through mastery experiences

The elastic stratified teaching model, through its system-
atic attention to individual student differences, facilitates 
more targeted skill development, which in turn contributes 
to building students' self-confidence and supporting their 
psychological development. As students experience success 
in mastering progressively challenging skills calibrated to 
their current abilities, they develop enhanced self-efficacy 
beliefs—the confidence in their capacity to execute actions 
necessary to produce desired outcomes. These positive mas-
tery experiences are particularly significant during adoles-
cence, a period when many students experience declining 
academic self-concept and increasing self-doubt.

Enhancing psychological resilience
Research has demonstrated that psychological course in-

terventions can effectively enhance individual psychological 
resilience across multiple dimensions, including goal focus, 
emotional control, and positive cognition. By incorporating 
explicit attention to psychological skills alongside physical 
skill development, physical education programs can contrib-
ute to the cultivation of resilience competencies that benefit 
students across multiple life domains. The critical stage of 
adolescence, characterized by heightened sensitivity to so-
cial evaluation and increased vulnerability to psychological 
distress, represents an opportune moment for such inter-
ventions.

The structured challenges inherent in physical education 
settings provide natural opportunities for students to de-
velop perseverance and character. Learning to persist in the 
face of difficulty, manage disappointment following failure, 
and maintain effort toward long-term goals are competen-
cies cultivated through appropriately designed physical ac-
tivities. The elastic stratified model, by calibrating chal-
lenges to students' current capacities while progressively in-
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creasing demands, ensures that students experience an opti-
mal balance between success and struggle—sufficient suc-
cess to maintain motivation and confidence, combined with 
sufficient challenge to develop resilience and coping skills.

Fostering social competence
Furthermore, the social context of physical education 

provides opportunities for developing interpersonal compe-
tencies essential for psychological well-being. Cooperative 
learning activities, team sports, and group problem-solving 
tasks require students to communicate effectively, coordi-
nate actions with others, manage conflicts constructively, 
and provide and receive social support. These experiences 
contribute to the development of social competence, which 
research has consistently linked to positive mental health 
outcomes throughout the lifespan.

Shaping gender cognition through pedagogical 
practice
Implicit gender bias in teacher-student interactions

Within the process of teacher-student interaction in 
physical education classes, gender stereotypes may uncon-
sciously influence expectations, opportunities, and evalua-
tions. Observational studies of classroom interaction pat-
terns have documented systematic differences in teachers' 
treatment of male and female students. Boys are frequently 
preferentially selected by teachers for skill demonstrations, 
thereby receiving additional opportunities for public recog-
nition and practice. They also receive more opportunities 
during classroom questioning sessions and are more fre-
quently called upon to respond to teacher inquiries.

Furthermore, attributions for student performance and 
behavior often differ systematically by gender. The trait of 
maintaining psychological stability when receiving criticism 
is generally attributed more readily to male students by 
teachers, reflecting implicit assumptions about gender dif-
ferences in emotional resilience. Simultaneously, teachers 
may demonstrate significantly greater tolerance in their in-
structional attitudes toward girls, holding preconceptions 
about their limited physical capabilities, reduced tolerance 
for environmental conditions such as sun exposure, or di-
minished enthusiasm for vigorous physical activity.

The social construction of ability differences
The perception of ability differences formed within the 

physical education teaching context essentially reflects the 
implicit regulatory influence of traditional gender roles. 
When teachers consistently attribute girls' lower perfor-
mance or engagement to internal, stable factors such as lack 
of ability or motivation, while attributing boys' difficulties to 
external, variable factors such as insufficient effort or chal-
lenging circumstances, they communicate differential expec-
tations that students internalize. These implicit messages 
shape students' developing beliefs about their own capabili-
ties and the activities appropriate for their gender.

Consequences of differentiated treatment
Thus, a significant phenomenon of gender-differentiated 

treatment persists in physical education teaching practice. 
This differential treatment is manifested not only at the level 
of observable teaching behaviors but also, more profoundly, 
affects students' cognitive construction of their own athletic 
abilities. The differentiated evaluation standards that teach-
ers unconsciously apply to male and female students inad-
vertently reinforce the social stereotype of male athletic su-
periority, with potentially lasting consequences for students' 
physical activity participation and self-concept.

Empirical findings on gender-sensitive stratified 
instruction
Enhanced psychological outcomes in experimental 
classes

Empirical investigations comparing conventional and 
stratified instructional approaches have yielded valuable in-
sights regarding gender dynamics in physical education. Stu-
dents in experimental classes employing dynamic stratified 
teaching demonstrated more positive outcomes across mul-
tiple psychological dimensions compared to their peers in 
conventional classes. Specifically, experimental class stu-
dents exhibited enhanced personal value identification and 
stronger team cooperation abilities, suggesting that the 
stratified approach created conditions more conducive to 
positive psychological development.

Differential benefits for female students
Particularly noteworthy are the findings regarding fe-

male students' experiences and outcomes. Girls in experi-
mental groups receiving stratified instruction demonstrated 
significantly more positive sportspersonship and engage-
ment compared to girls in control groups receiving conven-
tional instruction. This finding suggests that the stratified 
approach, by calibrating instructional demands to individual 
readiness levels and providing appropriately challenging ex-
periences, may be particularly beneficial in addressing the 
motivational and engagement challenges that dispropor-
tionately affect female students in conventional physical ed-
ucation settings.

Mechanisms underlying positive outcomes
These positive outcomes likely result from multiple fea-

tures of the stratified approach. By ensuring that all students 
experience an appropriate level of challenge and success, 
stratified instruction supports the development of positive 
ability beliefs and task values among female students who 
may have previously experienced physical education as frus-
trating or alienating. The flexible grouping arrangements 
characteristic of elastic stratification may also create oppor-
tunities for female students to experience success and 
recognition in contexts less dominated by the most physi-
cally capable students, thereby supporting positive social 
comparisons and self-evaluations.
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Design and Implementation of the Elastic 
Stratified Teaching Model
Targeted learning objectives
The role of objectives in elastic stratified learning

The establishment of appropriate learning objectives 
constitutes the foundational element of effective elastic 
stratified instruction. In the context of elastic stratified 
learning, the core function of goal-setting lies in measuring 
the changes in the knowledge and skill systems acquired by 
learners following phased instruction and dynamically ad-
justing subsequent stratification decisions based on docu-
mented progress. This recursive process ensures that in-
structional objectives remain appropriately calibrated to 
students' evolving capabilities throughout the learning se-
quence.

Principles for objective setting
Teachers implementing elastic stratified instruction 

must operationalize the principle of teaching according to 
aptitude by establishing targeted learning objectives and 
process evaluations informed by comprehensive under-
standing of students' learning situations. This requires sys-
tematic initial assessment to establish baseline profiles of 
each student's current knowledge, skills, and readiness, fol-
lowed by ongoing formative assessment to track progress 
and identify emerging needs. The resulting objectives 
should be sufficiently challenging to stimulate growth while 
remaining attainable with appropriate effort and support, 
thereby optimizing the balance between challenge and suc-
cess that supports motivation and learning.

The establishment of appropriately calibrated objectives 
prompts each student to develop accurate understanding of 
their current capabilities and progress toward desired out-
comes. When students clearly understand what they are ex-
pected to learn and receive regular feedback regarding their 
progress, they are better positioned to regulate their own 
learning efforts effectively. This metacognitive awareness 
supports the development of autonomous learning compe-
tencies that extend beyond the immediate instructional con-
text.

By ensuring that objectives are adapted to individual 
readiness levels, elastic stratification enables students to 
achieve incremental improvement within ranges commen-
surate with their current ability thresholds. This gradual 
progression ensures that students experience the satisfac-
tion of mastery while continuously extending their capabili-
ties. The resulting pattern of successful challenge and 
growth stimulates individual learning interest, enhances 
learning confidence, and contributes to significant improve-
ments in teaching quality.

Diversified teaching content
The design of instructional content within elastic strati-

fied frameworks should implement the principle of diversifi-
cation in addressing foundational knowledge and skills 
within curriculum design. This diversification promotes pos-

itive transfer effects, wherein knowledge and skills acquired 
in one context facilitate learning and performance in related 
contexts. By providing varied opportunities to apply and ex-
tend learning, diversified content supports the development 
of flexible, transferable competencies rather than context-
bound skills.

Cultivating problem-solving abilities
The cultivation of students' practical abilities to discover 

and solve problems through independent inquiry represents 
an important objective of diversified content design. When 
students encounter varied learning tasks requiring active 
problem-solving, they develop the cognitive flexibility and 
strategic thinking essential for adapting to novel challenges. 
These competencies are particularly valuable in physical ed-
ucation contexts, where authentic movement situations 
rarely replicate exactly the conditions of practice and re-
quire adaptive responses to changing circumstances.

Implementing gradual progression
The principle of gradual progression must be systemati-

cally implemented throughout the entire teaching process, 
emphasizing the decomposition and integration of move-
ment skills. Complex motor skills are typically acquired 
through initial development of component elements, fol-
lowed by progressive integration into coordinated se-
quences. This decomposition-integration cycle should be ex-
plicitly addressed in instructional design, with attention to 
the readiness of individual learners to progress from sim-
pler to more complex combinations.

Ensuring accessibility for all learners
Effective implementation of gradual progression 

achieves a pedagogical approach that explains profound the-
ories in simple terms, enabling students at all learning levels 
to comprehend and master skills. By carefully sequencing 
learning experiences and providing appropriate scaffolding, 
teachers ensure that all students can access challenging con-
tent regardless of their starting points. This universal design 
for learning approach recognizes that difficulty is not inher-
ent in content but rather emerges from the interaction be-
tween learner characteristics and instructional conditions.

Gender-informed elastic stratified evaluation
Limitations of conventional evaluation approaches

The asymmetric distribution of explicit manifestations 
and implicit characteristics between male and female 
groups presents significant challenges for evaluation design 
in physical education. Conventional quantitative evaluation 
methods, which assess performance on standardized mea-
sures without consideration of individual starting points or 
developmental trajectories, demonstrate significant limita-
tions in addressing these complexities. Such approaches 
may systematically disadvantage students whose capabili-
ties or developmental patterns deviate from normative ex-
pectations, including many female students in traditionally 
masculine activity domains.
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Principles of differentiated evaluation
A layered, elastic evaluation system responsive to gender 

differences requires the construction of differentiated evalu-
ation frameworks wherein learners at different ability levels 
are assessed according to appropriately calibrated criteria. 
This approach effectively enhances learners' intrinsic drive 
by ensuring that evaluation provides meaningful feedback 
regarding progress relative to appropriate standards rather 
than invidious comparisons with peers whose developmen-
tal trajectories may differ substantially.

In terms of evaluation methods, teachers should not limit 
their assessment to students' demonstrated athletic abilities 
but should also incorporate implicit elements such as emo-
tional states, motivational orientations, and value concepts 
manifested during the sports process into the evaluation 
framework. This comprehensive approach recognizes that 
physical education outcomes encompass not only physical 
competencies but also psychological and social dimensions 
essential for holistic development.

The developmental sensitivity of middle school students 
necessitates careful attention to evaluation practices. During 
this formative period, students are particularly vulnerable to 
the motivational consequences of evaluation experiences. 
Negative evaluations may undermine developing self-con-
cept and motivation, while positive, constructive feedback 
can support continued engagement and effort. Teachers 
should prioritize encouraging students to participate ac-
tively in physical exercise, using the sports context as a vehi-
cle for helping them establish correct gender concepts and 
develop healthy personalities.

Teacher preparation and professional 
development

Successful implementation of elastic stratified teaching 
with attention to gender dynamics requires teachers to pos-
sess specialized knowledge, skills, and dispositions that may 
not be adequately addressed in conventional teacher prepa-
ration programs. Teachers must develop proficiency in con-
ducting comprehensive initial assessments, designing differ-
entiated instruction responsive to individual student pro-
files, monitoring ongoing progress, and making timely ad-
justments to stratification assignments and instructional 
provisions.

Addressing implicit bias in teaching practice
Furthermore, teachers must cultivate awareness of their 

own implicit biases and assumptions regarding gender and 
physical ability. Research on implicit bias demonstrates that 
even individuals who explicitly endorse egalitarian values 
may unconsciously hold associations that influence their 
perceptions, judgments, and behaviors. Without explicit at-
tention to these implicit processes, teachers may inadver-
tently perpetuate the very gender stereotypes they intend to 
challenge.

Designing effective professional development
Professional development initiatives supporting elastic 

stratified teaching should address both technical competen-
cies and reflective awareness. Technical training should en-
compass assessment strategies, instructional design princi-
ples, grouping practices, and evaluation methods appropri-
ate for differentiated instruction. Reflective components 
should engage teachers in examining their own beliefs and 
practices, considering how gender influences their expecta-
tions and interactions, and developing strategies for creating 
more equitable learning environments.

The role of collegial support and collaborative inquiry
Ongoing collegial support and collaborative inquiry rep-

resent valuable resources for teachers implementing com-
plex instructional innovations. Through shared reflection on 
implementation challenges and successes, teachers can de-
velop practical knowledge and adaptive expertise that ex-
tends beyond what any individual could develop alone. 
School-based professional learning communities focused on 
differentiated instruction and gender equity can provide 
sustained support for teacher development.

Discussion
Synthesis of findings

This study, from a gender perspective, has comprehen-
sively explored the impact of the elastic stratified teaching 
model on the physical and mental health outcomes of middle 
school students. Through systematic examination of the the-
oretical foundations of elastic stratified teaching, including 
its historical origins and developmental trajectory, as well as 
the specific model design and practical application in middle 
school physical education contexts, several significant con-
clusions emerge.

The findings of this investigation contribute to the grow-
ing body of evidence supporting differentiated instructional 
approaches in physical education while extending this litera-
ture through explicit attention to gender dynamics. By 
demonstrating that elastic stratified teaching yields superior 
outcomes compared to conventional instruction across mul-
tiple physical and psychological dimensions, this study pro-
vides empirical support for policy initiatives promoting indi-
vidualized instruction and teaching according to aptitude.

Physical health implications
Superiority of stratified instruction for fitness outcomes

In terms of physical fitness outcomes, following 18 
weeks of experimental intervention, both the elastic strati-
fied teaching method and conventional teaching methods 
positively influenced students' physical fitness development. 
However, the elastic stratified teaching method demon-
strated superior effectiveness in improving specific physical 
fitness indicators, including standing long jump perfor-
mance and 50-meter sprint times. These findings indicate 
that the stratified teaching model can more effectively tailor 
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instruction and training based on individual student differ-
ences, including variations attributable to gender, thereby 
promoting enhanced physical fitness development.

The differential effectiveness observed across fitness 
measures merits consideration. Some fitness components 
may be more responsive to instructional differentiation than 
others, depending on their sensitivity to training variables 
and the extent to which conventional instruction adequately 
addresses individual differences. Future research should ex-
plore whether the advantages of stratified instruction gener-
alize across diverse fitness domains and identify mecha-
nisms underlying differential effects.

Implications for gender equity in physical development
The finding that stratified instruction benefits both male 

and female students challenges essentialist assumptions 
about gender differences in physical capabilities and re-
sponses to instruction. Rather than presuming that boys and 
girls require fundamentally different instructional ap-
proaches based on inherent gender characteristics, the 
stratified model responds to demonstrated individual differ-
ences regardless of their origins. This approach aligns with 
contemporary understandings of gender as socially con-
structed and individually variable rather than biologically 
determined and categorically fixed.

Mental health implications
Enhancing psychological resilience and sportsmanship

At the level of mental health outcomes, the elastic strati-
fied teaching model demonstrates significant positive effects 
across multiple dimensions. On one hand, this approach 
contributes to cultivating middle school students' sports-
manship, enabling students to acquire mental health knowl-
edge and psychological skills that enhance their capacity to 
face difficulties and setbacks while improving overall psy-
chological resilience. The structured challenges and mastery 
experiences inherent in appropriately calibrated physical 
activities provide natural opportunities for developing these 
competencies.

Moderating traditional gender stereotypes
On the other hand, in shaping gender cognition, this 

model effectively moderates traditional gender stereotypes 
that have historically limited students' opportunities and 
self-conceptions in physical activity contexts. Students in ex-
perimental classes demonstrated enhanced personal value 
identification and stronger team cooperation abilities, sug-
gesting that the stratified approach created conditions more 
conducive to positive identity development and social inte-
gration.

Particularly noteworthy are the differential outcomes for 
female students across experimental and control conditions. 
Girls receiving stratified instruction demonstrated signifi-
cantly more positive sportspersonship and engagement 
compared to their peers in conventional classes, suggesting 
that the stratified approach may be especially beneficial in 
addressing the motivational challenges that disproportion-

ately affect female students in traditional physical education 
settings. This finding carries important implications for ef-
forts to promote gender equity and inclusive participation in 
physical education.

Pedagogical design implications
The value of targeted learning objectives

In terms of teaching model design, the elastic stratified 
approach incorporates multiple features that support posi-
tive student outcomes. The targeted learning objectives 
characteristic of this model enable instruction calibrated to 
students' starting points, thereby stimulating learning inter-
est and confidence while maintaining necessary flexibility. 
By ensuring that all students experience appropriate chal-
lenge and success, this approach supports the development 
of positive ability beliefs and task values essential for sus-
tained engagement.

Benefits of diversified content design
The diversified teaching content characteristic of elastic 

stratified models facilitates the construction of motor skill 
units grounded in principle-based knowledge while adher-
ing to the principle of gradual progression. This design si-
multaneously accommodates the comprehension and prac-
tice needs of students at different developmental levels, en-
suring that all learners can access and benefit from instruc-
tion regardless of their starting points.

Advantages of comprehensive evaluation frameworks
The gender-informed elastic stratified evaluation system 

developed in this study comprehensively considers stu-
dents' athletic abilities alongside emotional motivation, 
value concepts, and other implicit characteristics. By im-
proving the evaluation mechanism to encompass multiple 
dimensions of student development, this approach enhances 
students' learning drive while supporting the establishment 
of correct gender concepts and healthy personality develop-
ment.

Limitations and future research directions
Methodological limitations

Several limitations of the present study should be ac-
knowledged when interpreting findings and considering im-
plications for future research. The relatively brief interven-
tion period (18 weeks) limits conclusions regarding long-
term effects and sustainability of observed outcomes. Ex-
tended longitudinal investigations are needed to determine 
whether the advantages of elastic stratified instruction per-
sist over time and whether early benefits translate into last-
ing differences in physical activity participation and psycho-
logical development.

Generalizability considerations
The sample characteristics of this study, drawn from spe-

cific educational contexts in China, may limit generalizability 
to other populations and settings. Cross-cultural compara-
tive research examining elastic stratified teaching in diverse 
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educational systems would illuminate the extent to which 
findings depend on specific cultural and institutional con-
texts. Such investigations would also reveal how gender dy-
namics in physical education vary across cultural settings 
and how stratified approaches might be adapted to address 
context-specific challenges.

Intersectionality and multiple dimensions of diversity
The intersection of gender with other dimensions of di-

versity, including socioeconomic status, ethnicity, disability 
status, and body composition, merits systematic investiga-
tion in future research. Students occupying multiple 
marginalized positions may experience compounded disad-
vantages in physical education settings, requiring intersec-
tional approaches to instructional design and evaluation. Re-
search examining how elastic stratified teaching can address 
these intersecting inequities would contribute to more in-
clusive educational practice.

Future research should also investigate more thoroughly 
the mechanisms through which elastic stratified teaching 
produces its effects. While this study has documented out-
come differences between experimental and control condi-
tions, the mediating processes responsible for these differ-
ences remain incompletely understood. Identifying specific 
features of stratified instruction that most strongly predict 
positive outcomes would inform more precise and efficient 
intervention design.

Conclusion
The elastic stratified teaching model from a gender per-

spective demonstrates significant value and positive impli-
cations for middle school physical education practice. This 
pedagogical approach effectively promotes the physical and 
mental health development of middle school students, pro-
viding useful reference and guidance for middle school 
physical education reform efforts. By advancing physical ed-
ucation teaching toward more individualized, scientific, and 
comprehensive directions, this model better accommodates 
the diverse developmental needs of middle school students, 
contributing to the cultivation of a new generation charac-
terized by healthy physiques and sound personalities.

Theoretical contributions
The contributions of this research extend beyond imme-

diate practical implications to theoretical understanding of 
teaching and learning in physical education contexts. By in-
tegrating attention to gender dynamics with differentiated 
instructional approaches, this study advances understand-
ing of how pedagogical practices can simultaneously sup-
port individual development and challenge limiting social 
stereotypes. The findings suggest that attention to individ-
ual differences need not entail neglect of social categories; 
rather, thoughtfully designed instruction can address both 
individual and social dimensions of student experience.

Practical implications 
For educational practice, this study offers concrete guid-

ance regarding the design and implementation of elastic 
stratified teaching in middle school physical education. The 
principles and practices articulated herein provide a founda-
tion for curriculum development, instructional planning, 
and teacher preparation that can support more equitable 
and effective physical education for all students regardless 
of gender or initial ability level.

For educational policy, these findings support continued 
investment in professional development and curriculum re-
sources that enable teachers to implement differentiated in-
struction effectively. Policy initiatives promoting smaller 
class sizes, adequate planning time, and ongoing profes-
sional learning opportunities create conditions conducive to 
the thoughtful implementation of complex instructional ap-
proaches such as elastic stratified teaching.

In conclusion, this investigation demonstrates that elas-
tic stratified teaching informed by gender awareness repre-
sents a promising approach to addressing the diverse needs 
of middle school students in physical education contexts. By 
systematically accommodating individual differences while 
challenging limiting gender stereotypes, this pedagogical 
model contributes to the dual goals of educational excel-
lence and equity that characterize contemporary educa-
tional reform efforts worldwide.
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Introduction
Grassroots governance serves as the “nerve endings” of 

national governance, and the advancement of modern grass-
roots governance is inseparable from a high-quality work-
force of community workers [1]. The report of the 20th Na-
tional Congress of the Communist Party of China explicitly 
proposed “building a community of social governance where 
everyone shares responsibility, fulfills their duties, and ben-
efits from the outcomes,” highlighting the foundational role 
of grassroots governance within the national governance 
system [2]. General Secretary Xi Jinping emphasized: “The 
focus of social governance must be placed on urban and ru-
ral communities; when community service and management 
capabilities are strengthened, the foundation of social gover-
nance becomes solid,” thereby charting the course for the 
development of the community worker force. The “Opinions 
of the General Office of the CPC Central Committee and the 
General Office of the State Council on Strengthening the De-
velopment of the Community Worker Force” further clari-
fied that strengthening the community worker force is cru-
cial to ensuring the people’s peace of mind and livelihood, 
social stability and order, and the foundation of the Party’s 

long-term governance; it is a key measure for advancing the 
modernization of the grassroots governance system and 
governance capabilities [3]. The “Decision of the Central 
Committee of the Communist Party of China on Further 
Comprehensively Deepening Reform and Advancing Chi-
nese-Style Modernization,” issued at the Third Plenary Ses-
sion of the 20th CPC Central Committee, also calls for “im-
proving the institutional mechanisms for social work, 
strengthening Party leadership in grassroots governance, 
and strengthening the development of the social worker 
workforce” [4].

These policy guidelines constitute the institutional 
framework for the development of the community worker 
force, with an underlying logic manifested in a progressive 
relationship of “Party leadership—institutional safeguard-
s—capacity building—enhanced governance effectiveness”: 
Party leadership clarifies the political direction of force de-
velopment, institutional safeguards solidify the foundational 
environment for the force’s growth, capacity building is the 
core objective of force development, and the ultimate goal is 
the comprehensive enhancement of grassroots governance 
effectiveness. Against this backdrop, the Zhejiang Provincial 
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Party Committee, at its “First Meeting of the New Year,” pro-
posed strengthening the development of the “three teams” 
and advocated for building a vast army of builders for Chi-
nese-style modernization through a “broad talent perspec-
tive,” thereby providing local practical guidance for the de-
velopment of the community worker workforce.

At the same time, the author’s field research revealed 
that the community worker force in District S of Hangzhou 
lacks a clear system for cultivating professional competence. 
Communities lack practical and systematic standards for de-
veloping the professional competence of community work-
ers; the training that community workers encounter in their 
daily work is merely intended to fulfill the requirements of 
relevant policy documents, and has not played a substantive 
role in enhancing their own capabilities or job satisfaction.
How to enhance the professional competence of community 
workers and ensure that the advancement of the moderniza-
tion of the national governance system is effectively imple-
mented at the smallest unit of grassroots governance has be-
come an urgent issue in improving the effectiveness of 
grassroots governance.

Based on this, this study adopts modern grassroots gov-
ernance as its core perspective. Drawing on survey data col-
lected in November 2023 from 51 communities across 6 
subdistricts in District S of Hangzhou, it systematically ana-
lyzes the structural characteristics and development chal-
lenges of the community worker workforce. By integrating 
human resource management theory, the study constructs 
targeted optimization pathways, aiming to provide practical 
models and theoretical support for the development of com-
munity worker teams nationwide.

Literature Review and Theoretical 
Foundation
Literature review

The modernization of grassroots governance is a core is-
sue in the improvement of the national governance system 
in the new era, and academic circles have explored it from 
multiple dimensions. Wang Sibin traces the evolution of 
grassroots social governance models over the 70 years since 
the founding of the People’s Republic of China, highlighting 
the foundational role of social governance within the na-
tional governance system and emphasizing that grassroots 
governance models must adapt to shifts in social structure 
[5]. He Degui defines the theoretical essence of modernizing 
grassroots governance in the new era, arguing that it repre-
sents the organic unity of the ruling party’s active gover-
nance and grassroots social self-governance, characterized 
by the people-centered nature of governance concepts and 
the stability of governance structures [6].

As a key lever for the modernization of grassroots gover-
nance, the development of the community worker workforce 
has been the focus of research on diagnosing current condi-
tions and optimizing pathways. Liu Lijuan analyzed existing 
issues in workforce development, such as a lack of profes-

sionalization and imperfect incentive mechanisms, and pro-
posed the need to establish a workforce development sys-
tem tailored to the demands of governance modernization 
[7]. Li Qundi, drawing on the threefold logic of Chinese-style 
grassroots governance modernization, emphasized the sys-
tematic and forward-looking nature of community worker 
workforce development [8]. Xu Yamin addressed the chal-
lenges faced by certified community workers, such as being 
overwhelmed by administrative tasks and the disconnect 
between training and practical work, and proposed counter-
measures including reducing the administrative burden on 
communities and strengthening professional development 
[9]. At the case study level, Guo Gen et al. examined Z Subdis-
trict in P District, Shanghai, to explore the professional chal-
lenges faced by community workers in megacities [10]; Jia 
Zhike et al., based on a survey of 54 communities in Nanjing, 
analyzed structural issues within the workforce and pro-
posed optimization recommendations [11]. These studies 
provide practical references for this paper.

In research on optimization pathways for the moderniza-
tion of grassroots governance, He Degui proposes resolving 
governance dilemmas through two-way interactive gover-
nance and the coordinated transformation of state will and 
public will; Chen Youhua et al. emphasize a multi-stake-
holder collaborative approach featuring Party leadership, 
market-driven initiatives, and support from social organiza-
tions [12]; Zhang Wenxian et al. regard the “integration of 
self-governance, rule of law, and moral governance” as the 
ideal model for the modernization of grassroots governance 
[13]; Sun Bo et al. focus on the professionalization of the 
community worker workforce, proposing measures such as 
institutionalizing full-time positions and providing special-
ized training for current staff [14].

In summary, while existing research has established a 
certain theoretical foundation and accumulated practical ex-
perience, significant shortcomings remain: From a research 
perspective, there is a scarcity of studies that systematically 
explore the development of the community worker work-
force from the core perspective of modernized grassroots 
governance; most studies have failed to adequately align the 
substantive requirements of governance modernization 
with the practical logic of workforce development; In terms 
of theoretical support, existing research often piecemeal ap-
plies fragments of theories such as human resource manage-
ment and public administration, lacking a systematic theo-
retical framework centered on career development. Conse-
quently, it fails to fully reveal the intrinsic connection be-
tween the patterns of professional growth among commu-
nity workers and workforce development, making it difficult 
to provide precise theoretical guidance for the long-term de-
velopment of the workforce. Based on this, this study adopts 
the perspective of modernized grassroots governance, with 
career development theory as its core foundation. Drawing 
on survey data from District S in Hangzhou, it constructs a 
workforce development pathway that combines theoretical 
depth with practical feasibility through a logical chain of 
“current status—problems—causes—countermeasures.”
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Theoretical foundation
Career development theory focuses on the full-cycle pat-

terns of individual career development. Its core premise is 
that an individual’s career development is a continuously 
evolving dynamic process that progresses through distinct 
stages, each characterized by unique developmental tasks, 
needs, and growth bottlenecks. Furthermore, career devel-
opment is influenced by the interaction of multiple factors, 
including individual traits, organizational environments, and 
social contexts [15]. The core framework of this theory in-
cludes key branches such as career development stage the-
ory and career anchor theory, providing a systematic analyt-
ical perspective and practical guidance for the development 
of the community worker workforce: From the perspective 
of career development stages, the professional growth of 
community workers can be divided into key phases such as 
the exploration phase (1–3 years after joining), the estab-
lishment phase (4–9 years), and the maintenance phase (10 
years or more). Workers in different stages exhibit signifi-
cant differences in terms of competency requirements, ca-
reer perceptions, and developmental aspirations; From the 
perspective of career anchor theory, the career anchors of 
community workers typically manifest as service-oriented, 
security-oriented, and autonomy-oriented. Their career 
choices and development are deeply influenced by their 
value alignment with community service, their need for job 
stability, and their expectations regarding work autonomy.

Applying career development theory to the development 
of the community worker workforce requires localization 
tailored to the practical context of modern grassroots gover-
nance. The core lies in establishing a workforce develop-
ment system aligned with the laws of career progression: 
First, implement targeted training based on the characteris-
tics of career development stages. For workers in the explo-
ration phase, prioritize strengthening foundational profes-
sional skills and career awareness training to help them 
quickly adapt to job requirements; for workers in the estab-
lishment phase, the focus should be on enhancing profes-
sional capabilities and clarifying career positioning to sup-
port the development of core professional expertise; for 
workers in the maintenance phase, emphasis should be 
placed on knowledge transfer and fostering innovation to 
leverage their leadership role within the workforce. Second, 
incentive and support mechanisms are optimized to align 
with career anchor types. For service-oriented workers, em-
phasis is placed on providing psychological incentives re-
lated to social recognition and self-actualization; for secu-
rity-oriented workers, compensation, benefits, and job sta-
bility are enhanced; and for autonomy-oriented workers, ap-
propriate autonomy is granted to encourage personalized 
service innovation in community governance. Third, align 
organizational and individual career development goals by 
integrating the developmental needs of modernized commu-
nity governance with the professional growth aspirations of 
community workers. By establishing clear career advance-
ment pathways and optimizing the organizational support 
environment, we can achieve the synergistic enhancement 

of individual professional value and organizational gover-
nance effectiveness. This theoretical framework provides 
the core theoretical foundation for this paper to accurately 
identify issues in workforce development and design 
phased, differentiated optimization pathways.

Current Status and Developmental 
Characteristics of the Community Social 
Work Workforce: A Case Study of a 
Sampling Survey in District S, Hangzhou

This study focuses on the current training status and de-
velopment needs of community workers. It is based on a sur-
vey of 1,939 questionnaires conducted across all sub-districts 
under the jurisdiction of District S in Hangzhou, supplemented 
by 63 in-depth interviews with frontline community work-
ers from more than ten sub-districts, including KX Sub-district 
in District S. Guided by the principles of full coverage, high-
lighting key areas, and implementing tiered and categorized 
approaches, this study aims to establish a standardized, pro-
fessional, forward-looking, and exemplary system for the de-
velopment and cultivation of community worker teams na-
tionwide.

Using SPSS statistical methods combined with case studies, 
the research analyzes the career development pathways of 
community workers, including their gender, age, years of ser-
vice, job titles, tenure, educational background, professional 
qualifications, and job competency requirements.

Descriptive analysis of the community worker 
population

As shown in Table 1, a total of 1,939 community workers 
were selected as the survey sample for this study. Statistical 
analysis of their basic personal information reveals the fol-
lowing group characteristics.

In terms of gender composition, there were 1,161 female 
practitioners, accounting for 59.88%; and 778 male practi-
tioners, accounting for 40.10%. The sample group exhibits a 
gender distribution where women constitute the majority.In 
terms of age distribution, young and middle-aged individuals 
form the core of the workforce. The 36–45 age group had the 
highest proportion at 48.43%, while the 22–35 age group ac-
counted for 37.75%, together comprising 86.18% of the total. 
The 46–55 and 56+ age groups accounted for 13.00% and 
0.83%, respectively, indicating an overall youthful age struc-
ture dominated by young and middle-aged individuals.

In terms of years of service and tenure, the distribution of 
total years in community work is relatively balanced, with 
practitioners having 1–15 years of experience accounting for 
over 70% of the total. Specifically, those with 1–3 years, 4–6 
years, 10–12 years, and 13–15 years of experience account 
for 21.14%, 16.61%, 16.19%, and 14.34%, respectively;The 
proportions of newcomers with less than one year of experi-
ence and senior practitioners with 20 or more years of expe-
rience are relatively low, at 5.67% and 5.05% respectively, 
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forming a tiered structure of service tenure within the work-
force.In terms of tenure in current positions, there is a con-
centration in the short-to-medium term: 39.81% have held 
their positions for 1–3 years, 11.60% for less than 1 year, and 
22.23% for 4–6 years; the proportion of those in their posi-
tions for 7 years or more decreases gradually with increasing 
tenure, with those in their positions for 20 years or more ac-
counting for only 1.75%.

In terms of position composition, frontline staff constitute 
the overwhelming majority, with community workers ac-
counting for 58.33%; members of the two committees and 
deputy community directors account for 17.28% and 
16.97%, respectively; community directors have the lowest 

proportion at 7.43%, reflecting a distribution pattern where 
frontline staff form the core and managerial positions ac-
count for a smaller proportion.

In terms of educational attainment and academic back-
ground, the sample group’s overall educational level is rela-
tively high, with 87.01% holding a bachelor’s degree or high-
er—of which 84.53% hold a bachelor’s degree and 2.48% 
hold a master’s degree; those with an associate degree or 
lower account for only 12.99%. The professional back-
grounds were diverse, with management studies having the 
highest proportion at 31.20%; economics (13.05%), engi-
neering (8.97%), and sociology (7.89%) followed; disciplines 
such as philosophy and history accounted for less than 1%, 

Variable Name Category Frequency/Number Percentage (%)
Gender Male 778 40.10

Female 1161 59.88
Age 22–35 732 37.75

36–45 939 48.43
46–55 252 13.00
56 and older 16 0.83

Years of community service Less than 1 year 110 5.67
1–3 years 410 21.14
4–6 years 322 16.61
7–9 years 244 12.58
10 years or more 853 43.99

Current Position Community Worker 1,131 58.33
Member of the Two Committees 335 17.28
Community Deputy Director 329 16.97
Community Director 144 7.43

Years of service in this role/position Less than 1 year 225 11.60
1–3 years 772 39.81
4–6 years 431 22.23
7–9 years 191 9.85
10–12 years 152 7.84
13–15 years 90 4.64
16–19 years 44 2.27
20 years and older 34 1.75

Educational Attainment Associate degree or below 252 12.99
Bachelor's degree 1,639 84.53
Master's Degree 48 2.48

Academic Background Philosophy 10 0.52
Economics 253 13.05
Law 126 6.50
Political Science 18 0.93
Sociology 153 7.89
Management 605 31.20
Literature 114 5.88
History 6 0.31
Science 78 4.02
Engineering 174 8.97
Agricultural Sciences 14 0.72
Education 41 2.11
Other 347 17.90

Professional Qualifications Assistant Social Worker 845 43.58
Intermediate Social Worker 579 29.86
Senior Social Worker 1 0.05
Other 514 26.51

Table 1 | Descriptive Statistics of Sample Structure (N=1939)
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while 17.90% of practitioners had other professional back-
grounds, reflecting a professional distribution characterized 
by the strong suitability of management-related disciplines 
and the integration of multidisciplinary backgrounds.

Regarding professional qualifications, the coverage of spe-
cialized certifications is high: practitioners holding social 
work-related certifications accounted for 73.49% of the total, 
with Assistant Social Workers comprising 43.58%, Intermedi-
ate Social Workers 29.86%, and Senior Social Workers only 1 
person, representing 0.05%; Practitioners holding other pro-
fessional qualifications accounted for 26.51%. This indicates 
that the sample group possesses a high degree of professional 
specialization, but there is a shortage of senior-level profes-
sionals.

Descriptive analysis of the current state of 
competency perception among community 
workers

As shown in Table 2, the competency perceptions of com-
munity workers in different positions can be clearly illus-
trated from three dimensions: perception of core job compe-
tencies, urgent needs for competency enhancement, and ex-
pectations regarding training content. The specifics are as fol-
lows:

Perceptions of core job competencies exhibit distinct hier-
archical and categorical characteristics. Management posi-
tions (deputy directors and directors) place greater emphasis 
on coordination and planning competencies, with organiza-
tional coordination (85.4%), problem-solving (83.3%), and 
team-building (63.0%) ranking as the top three in terms of 
recognition. In contrast, recognition of specialized competen-
cies such as platform management (23.0%) and project ad-
ministration (28.8%) is relatively low.Frontline positions 
(community workers, members of the two committees) place 
greater emphasis on practical application skills. The highest 
recognition rates were for problem-solving skills (75.0%), 
team collaboration skills (67.5%), and conflict analysis and 
mediation skills (46.9%), while recognition of theoretical 
learning and application skills was the lowest, at only 29.1%.

The urgent need for skill enhancement aligns closely with 
the perceived core competencies of each position, while skill 
gaps are also evident. For management positions, the top 
three most urgently needed competencies are problem-solv-
ing skills (64.3%), organizational and coordination skills 
(60.3%), and strategic planning skills (49.9%), which align 
closely with the perceived core competencies for these roles; 
however, the demand for improving competencies such as 
platform management (16.5%), project administration 
(16.9%), and policy implementation (22.8%) is relatively low, 
highlighting these as key competency gaps for management 
positions. For frontline positions, the most urgent need is to 
improve problem-solving skills, accounting for 61.7%, fol-
lowed by conflict analysis and mediation skills (43.4%) and 

project management skills (40.5%). The demand for improv-
ing theoretical learning and application skills remains the 
lowest, at only 22.2%.

Regarding training content expectations, all survey re-
spondents demonstrated a preference for a balanced focus on 
both theory and practical application. Among these, expecta-
tions for community governance theory (54.7%), profes-
sional social work theory and methods (48.6%), and crisis 
management principles and methods (37.9%) ranked in the 
top three; while expectations for knowledge in digital tech-
nology and software applications (24.8%), project manage-
ment principles and methods (22.9%), and applied writing 
(18.3%) were relatively lower. This reflects that community 
workers are more eager to use training to solidify their theo-
retical foundation in governance and enhance their practical 
response capabilities.

In summary, community workers in different positions ex-
hibit differences in their perceptions of core competencies 
and their needs for improvement, and their expectations re-
garding training content demonstrate a balanced emphasis 
on both theoretical knowledge and practical methods. These 
findings provide valuable reference for the design of commu-
nity worker training systems, career development planning, 
and the optimization of community work. By designing train-
ing content, career advancement pathways, and adjusting 
work assignments in a targeted manner based on these 
needs, the overall quality of community workers and the 
quality and efficiency of community work can be enhanced.

Overall, establishing a systematic and professionalized 
team development and training system is of significant im-
portance to community workers. First, systematic training 
can enhance the professional competence and skill levels of 
grassroots community personnel, improve their work capa-
bilities, and better meet the needs of community residents. 
Second, professional training helps strengthen the profes-
sional ethics and qualities of grassroots community staff, im-
prove their service attitude and professionalism, and elevate 
the level of community governance. Systematic training can 
also promote the career development of grassroots commu-
nity personnel, provide opportunities for promotion and ad-
vancement, and motivate them in their work. Strengthening 
the development of the grassroots community workforce re-
quires a comprehensive consideration of various factors. For 
instance, training content should encompass knowledge and 
skills in policy and regulations, community service tech-
niques, communication skills, and crisis management; train-
ing formats can include in-person classroom sessions, online 
learning, and practical activities to meet the needs of diverse 
groups; and training should emphasize the integration of the-
ory and practice, providing opportunities for hands-on exer-
cises and scenario simulations to ensure that the training 
content is closely aligned with actual work and meets the 
needs of community workers.
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Core Issues in Community Worker 
Workforce Development and Analysis of 
Their Causes

Through field research and a review of the literature, it 
has been found that the development of the community 

worker workforce currently faces numerous challenges, 
which severely hinder the advancement of modern grassroots 
governance. Specifically, these challenges primarily fall into the 
following two categories.

Variable Name Category Frequency/Number of Respondents Percentage (%)
Perception of Core Competencies
(Deputy Directors, Directors)

Strategic Planning Competency  215 45.5
Organizational and coordination skills  404  85.4
Problem-Solving Skills  394  83.3
Social Research Skills  148  31.3
Policy Implementation Capabilities  208  44.0
Ability to innovate models  180  38.1
Platform Management Capabilities  109  23.0
Team-building skills  298  63.0
Project Administration Skills  136  28.8
Perception of Core Competencies (Community 
Workers, Members of the Two 
Committees)Teamwork Skills

 989  67.5

Problem-Solving Skills  1100  75.0
Project Management Skills  563  38.4
Social Research and Needs Analysis Skills  494  33.7
Policy Learning and Application Skills  509  34.7
Theoretical Learning and Application Skills  426  29.1
Resource Exploration and Linking Skills  537  36.6
Conflict Analysis and Resolution Skills  687  46.9
Emergency Management Skills  561  38.3

Capacity Development Needs
(Deputy Directors, Directors)

Strategic Planning Capabilities  236  49.9
Organizational and Coordination Skills  285  60.3
Problem-solving skills  304  64.3
Social Research Skills  109  23.0
Policy Implementation Skills  108  22.8
Ability to Innovate Models  206  43.6
Platform Management Capabilities  78  16.5
Team-building skills  228  48.2
Project Administration Skills  80  16.9

Capacity Building Needs
(Community Workers, Members of the 
Two Committees)

Teamwork Skills  610  41.6
Problem-Solving Skills  904  61.7
Project Management Skills  593  40.5
Social Research and Needs Analysis Skills  455  31.0
Policy Learning and Application Skills  444  30.3
Theoretical Learning and Application Skills  326  22.2
Resource Exploration and Linking Skills  541  36.9
Conflict Analysis and Resolution Skills  636  43.4
Emergency Management Skills  448  30.6

Training Knowledge Needs Theories Related to Community Governance  1,060 54.7
Theories and Methods in Social Work  943  48.6
Principles and Methods of Social Research  683  35.2
Principles and Methods of Policy Practice  629  32.4
Digital Technology and Software Applications  480  24.8
Principles and Methods of Project Management  445  22.9
Principles and Methods of Crisis Management  735  37.9
Principles and Methods of Team Building  542  28.0
Principles and Techniques of Stress Management  656  33.8
Applied Writing  354  18.3
Other  32  1.7

Note: Core competencies and most urgently needed competencies: N=473, 1466; Knowledge most anticipated to be learned in training: N=1939

Table 2 | Descriptive Statistics of Sample Perceptions of Competencies
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Core issues
The development of the community worker workforce is 
out of sync with the modernization of grassroots 
governance

First, there is a gap between the professional skills of com-
munity workers and the pace of development in grassroots 
governance. The modernization of grassroots governance is a 
comprehensive and systematic process aimed at improving the 
efficiency and quality of social governance to better meet the 
needs and expectations of the people. In this process, the 
adaptability of community workers’ professional capabilities 
is a key factor that directly impacts the speed and effective-
ness of grassroots governance. Community workers must 
keep pace with the times and quickly adjust to and adapt to 
new governance concepts and methods. For example, the shift 
from a “task-oriented” to a “mission-oriented” approach, and 
from an “isolated” to an “integrated” model, requires commu-
nity workers to possess not only solid professional skills but 
also keen insight and rapid learning abilities to promptly un-
derstand and implement innovative strategies. However, dur-
ing the actual research process, it was found that the profes-
sional backgrounds and educational levels of most community 
workers vary significantly, with relatively few holding degrees 
directly related to community work. In a sample survey of Dis-
trict S in Hangzhou, it was found that community workers 
with a bachelor’s degree accounted for the highest proportion 
of total participants at 84.53%, followed by those with an as-
sociate degree at 12.53%. Among community workers, 
73.49% hold a Certified Social Worker professional qualifi-
cation certificate. Those with a background in management 
accounted for the highest proportion of the total participants, 
at 31.2%. The professional backgrounds of most respondents 
were in the humanities. Upon analyzing the data under the 
“Other” category, it was found that the vast majority had back-
grounds in finance or the arts, while a small number could be 
classified under other disciplines such as sociology; however, 
the sample size was too small to be significant. Clearly, nearly 
90% of community workers lack systematic education and 
training in fields such as community governance and social 
work, and there is a severe shortage of community social 
work professionals with backgrounds in science and engi-
neering. Second, there is a mismatch between the profes-
sional competencies of community workers and the content 
of grassroots social governance. The scope of grassroots social 
governance is gradually expanding and deepening to the mi-
cro-level. For example, the scope of governance has expanded 
from traditional areas such as public security and public 
health to broader domains including environmental protec-
tion, community services, and resident self-governance. At 
the same time, governance methods are evolving, placing 
greater emphasis on the rule of law, smart governance, and 
precision management, while highlighting the use of modern 
information technology—such as big data and cloud comput-
ing—to enhance governance efficiency and standards. This 
places higher demands on the professional competence of 
community workers. The current workforce may face certain 

capability gaps in areas such as strategic planning, team col-
laboration, and conflict resolution. Among the 473 deputy 
and principal community officials in District S, the most ur-
gently needed capabilities identified were “problem-solving 
skills,” “organizational and coordination skills,” and “strategic 
planning skills.” Meanwhile, among the 1,466 ordinary com-
munity workers and members of the two committees, the most 
urgently needed capabilities were deemed to be “problem-solv-
ing skills,” “conflict analysis and mediation skills,” and “team 
collaboration skills.” Third, there is still room for improvement 
in the professional competence and capacity of community 
workers to address grassroots governance issues. Modern 
governance emphasizes the organic integration of rule of law 
and moral governance, which is a key manifestation of build-
ing a grassroots social governance system. In this process, dis-
parities in the professional competence of community work-
ers are particularly significant, as they are the specific imple-
menters and promoters of the concepts of rule of law and 
moral governance at the grassroots level. Regarding the rule of 
law, modern governance requires community workers not 
only to possess basic legal knowledge but also to be able to ap-
ply legal reasoning and methods to resolve community issues.
Regarding moral governance, modern governance emphasizes 
guiding residents to consciously adhere to social ethics, profes-
sional ethics, and family virtues through the cultivation of moral 
norms and core socialist values. During my research, I found 
that some community workers may have a deep understand-
ing of legal knowledge but lack competence in moral educa-
tion and cultural event planning; others may be skilled at plan-
ning and organizing activities but lack knowledge in legal 
practice and legal risk prevention and control.

Lack of a full-cycle immersive training system for 
community workers

First, the course structure is monotonous, and the content 
is outdated. Currently, training for community workers remains 
primarily lecture-based, with a focus on theoretical knowledge. 
There is a lack of diverse and engaging course formats such as 
online classes, interactive sessions, mentorship programs, and 
roundtable discussions. Additionally, the training content 
needs to be updated to include a variety of courses, such as 
professional social work knowledge and new media opera-
tions and promotion. In terms of course structure, there is 
only a rough classification based on different job levels, re-
sulting in unclear and inconsistent categorization of partici-
pants. Furthermore, training content remains overly institu-
tionalized and fragmented, preventing community workers 
from developing a deep and comprehensive understanding 
of their roles within the community. Second, training lacks 
precision. Research indicates that community workers with 
varying years of service and job levels have different expecta-
tions regarding the core competencies they wish to develop, 
and the core competencies they should possess also differ. Un-
der the current training landscape, there is no clear, tiered 
training standard for community workers, which is an urgent 
issue that must be addressed for the development of the 
community worker workforce.Third, the practicality of train-
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ing topics is weak. Current training courses lack overarching 
interpretations and summaries of the latest policies. Commu-
nity workers are typically the implementers and enforcers of 
these policies. Social policies cover multiple areas such as so-
cial welfare, public safety, and employment security. Commu-
nity workers should use the latest policies as guidance to inte-
grate the implementation of social policies into their community 
work, making service delivery more scientific and effective.
Fourth, performance evaluation standards are unclear. While 
community worker training generally focuses on the learning 
process, the evaluation and assessment of training outcomes 
remain inadequate, primarily due to the absence of a formal 
assessment system. This lack of an assessment system can 
lead to a situation where “training makes no difference, and 
whether one performs well or poorly in training makes no dif-
ference.” Without proper evaluation and oversight of training 
outcomes, there is no guarantee that training planning, theo-
retical research, and the standardization, relevance, and prac-
ticality of training content will be ensured. Furthermore, the 
full implementation of incentive mechanisms cannot be guar-
anteed. As a result, full-time community workers lack clear 
objectives during the learning process, making it difficult for 
training to achieve its intended goals.

Analysis of causes
Lack of Theoretical Support and Cognitive Biases. Insuf-
ficient theoretical empowerment is the core bottleneck con-
straining the standardized development of the community 
worker workforce. Currently, the practice of building grass-
roots community worker teams generally lacks guidance 
from a systematic theoretical framework, and a suitable the-
oretical application system tailored to the characteristics of 
community workers’ career development has yet to be es-
tablished.In particular, there are significant shortcomings in 
the practical application of core theories such as career de-
velopment theory. Key elements—such as the patterns of ca-
reer development stages and the characteristics of career 
anchors—have not been integrated into critical aspects of 
workforce cultivation, evaluation, and incentives. This has 
resulted in training content that is disconnected from the 
competency needs of workers at different career stages, and 
performance evaluation metrics that fail to align precisely 
with career growth objectives. Consequently, overall work-
force development efforts exhibit fragmented and haphaz-
ard characteristics, lacking internal logical consistency. At 
the same time, some regions exhibit a fundamental misun-
derstanding of workforce development, simplistically equat-
ing it with the fulfillment of administrative tasks. They have 
failed to grasp the core requirements of modern grassroots 
governance—namely, the need for a professional, refined, 
and sustainable community worker workforce—and have 
overlooked the intrinsic link between workforce develop-
ment and the enhancement of governance effectiveness. 
Consequently, the direction of development has deviated 
from the practical needs of grassroots governance, making it 

difficult to establish a virtuous cycle of “theoretical guid-
ance—practical optimization—effectiveness enhancement.”

Inadequate institutional design and insufficient re-
source allocation. The systemic gaps in the institutional 
framework and structural deficiencies in resource support 
collectively constitute practical obstacles to workforce de-
velopment. At the institutional design level, the top-level 
planning of training systems has significant shortcomings, 
and a full-chain closed-loop mechanism encompassing 
“needs assessment—curriculum design—implementation 
evaluation—outcome feedback” has yet to be established: 
the needs assessment phase lacks precise analysis of compe-
tency gaps among workers at different career stages and in 
different job roles; the curriculum design phase has failed to 
establish a dynamic adjustment mechanism, making it diffi-
cult to adapt to the evolving dynamics of grassroots gover-
nance scenarios; the implementation, assessment, and feed-
back stages are largely perfunctory, with no scientific evalu-
ation metrics in place to effectively verify training outcomes 
or optimize content based on feedback. In terms of resource 
allocation, there is a significant gap between the level of sup-
port provided and the actual needs of workforce develop-
ment: the development of digital training platforms lags be-
hind, with a lack of interactive and targeted online learning 
resources, making it difficult to meet workers’ needs for 
fragmented learning; there is an insufficient pool of high-
quality instructors, with a shortage of versatile trainers who 
possess both theoretical depth and practical experience, 
making it difficult to ensure training quality; The develop-
ment of localized practical training materials is lagging; fail-
ure to integrate regional governance characteristics into 
training content makes it difficult to support diverse and 
personalized training needs. Furthermore, there is insuffi-
cient linkage between incentive mechanisms and training 
outcomes; training achievements are not effectively tied to 
core benefits such as salary increases and career advance-
ment, resulting in a lack of intrinsic motivation among prac-
titioners to participate in training and hindering the cre-
ation of a positive atmosphere of proactive learning and con-
tinuous improvement.

Insufficient practical coordination and lack of collabora-
tive mechanisms. The absence of a collaborative mecha-
nism among diverse stakeholders has left workforce devel-
opment stuck in a “go-it-alone” predicament, making it diffi-
cult to generate a collective effort for capacity building.On 
the one hand, the integration of theory and practice is insuf-
ficient. Training curricula are detached from real-world 
grassroots governance scenarios, focusing primarily on the-
oretical instruction. There is a lack of simulated exercises for 
practical scenarios such as community conflict resolution, 
services for vulnerable groups, and digital governance. This 
results in a disconnect between learning and application, 
making it difficult for practitioners to translate training 
knowledge into practical governance skills and effectively 
address complex issues in grassroots governance. On the 
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other hand, interdepartmental coordination mechanisms 
are underdeveloped. The division of responsibilities among 
relevant functional departments—such as civil affairs, orga-
nization, and human resources and social security—in 
workforce development remains unclear, resulting in over-
lapping authority and responsibilities as well as buck-pass-
ing. This failure to establish a coordinated framework for 
planning and collaboration has led to fragmented policy im-
plementation and inefficient resource allocation. At the 
same time, a collaborative education mechanism between 
government and civil society has yet to be established. The 
professional strengths of third-party entities—such as uni-
versities, social organizations, and professional social work 
agencies—have not been fully leveraged. Cooperation in ar-
eas such as training curriculum development, practical skills 
guidance, and career development planning lacks sufficient 
depth and breadth. Consequently, it is difficult to utilize so-
cial resources to enhance the professional standards of the 
workforce, which constrains the comprehensive improve-
ment of the workforce’s overall competence.

The Path to Building a Community Worker 
Workforce in Modern Grassroots 
Governance

Based on the requirements of modern grassroots gover-
nance, and combining career development theory with prac-
tical experience from District S in Hangzhou, this paper con-
structs a path for workforce development across four di-
mensions—Party leadership, training systems, evaluation 
mechanisms, and incentive measures—to achieve a precise 
alignment between the workforce’s professional growth and 
governance needs.

First, strengthen Party leadership and establish a model 
training mechanism for grassroots workers.Against the back-
drop of a complex and ever-changing domestic and interna-
tional environment, as well as the new landscape of urbaniza-
tion driven by economic transformation—where opportuni-
ties and challenges coexist—we will construct a training sys-
tem for grassroots community workers based on a Chinese-
style autonomous knowledge system. This will strengthen the 
Party’s comprehensive leadership over grassroots community 
work, promote the integrated development of Party building 
and professional operations, and coordinate cadre training. 
We will firmly establish community workers’ collective con-
sciousness, sense of the bigger picture, holistic perspective, 
and innovative spirit, continuously cultivating their ability to 
navigate the complexities of the market economy and oversee 
the overall situation.

Second, we must establish a workforce development and 
training system that fully integrates Chinese-style theory with 
local practices. Based on the career development stages out-
lined in career theory, we will construct a diversified training 
system that covers the entire career cycle, adapts to stage-spe-
cific needs, and integrates online and offline learning. First, we 
will optimize the design of the phased curriculum system by 
establishing a dynamic model of “core foundational courses + 

stage-specific courses”: core foundational courses will focus 
on modern grassroots governance theory, policies and regula-
tions, and the enhancement of professional competence, cov-
ering the entire career cycle; stage-specific courses precisely 
match the needs of different developmental stages: during the 
exploration phase, courses on practical job operations and ca-
reer awareness are offered to facilitate rapid integration into 
the role; during the establishment phase, courses on advanced 
professional skills, project management, and problem-solving 
strategies are provided to help develop core competencies; 
during the maintenance phase, courses on experience distilla-
tion and succession, governance model innovation, and inter-
pretation of cutting-edge policies are offered to foster leader-
ship and drive progress. At the same time, drawing on practi-
cal experiences from Hangzhou’s S District—such as the “Five-
Community Collaboration” and “Community-Enterprise Syn-
ergy”—we have developed localized practical teaching materi-
als to strengthen the integration of theory and practice. Sec-
ond, we implement tiered and categorized training. In addi-
tion to differentiated training based on job types, we prioritize 
targeted development according to career stages: For new 
hires in the exploration phase, we conduct integrated pre-em-
ployment training combining “mentor-apprentice programs, 
centralized training, and on-the-job practice”; for staff in the 
establishment phase, we offer capability-enhancement pro-
grams combining “specialized training, project experience, 
and peer learning”; and for senior staff in the maintenance 
phase, we provide leadership-oriented programs featuring 
“experience-sharing workshops and innovative research 
projects,” thereby establishing a “full-cycle, tiered” training 
framework. Third, we innovate training formats by establish-
ing a multi-track model combining “online, offline, and field 
visits”: online, we build a digital teaching platform to provide 
bite-sized, phased learning resources; offline, we conduct in-
teractive training such as scenario simulations, case studies, 
and cross-stage experience-sharing sessions; and we organize 
field visits to advanced regions for community workers at dif-
ferent development stages to learn from exemplary gover-
nance practices and team development models.

Third, establish a scientific evaluation system for commu-
nity work talent that considers both process and results. 
Based on performance evaluation theories in human resource 
management, construct an evaluation system that balances 
process and results, as well as quantitative and qualitative as-
sessments. First, establish a “dual-track” evaluation standard 
that combines training credits with performance assessments: 
training credits cover course completion, examinations, and 
practical application; performance assessments include indi-
cators such as task completion rates, resident satisfaction, and 
innovative achievements, with resident satisfaction account-
ing for no less than 30% of the total weight. Second, improve 
the evaluation implementation mechanism by adopting a 
combined approach of “daily assessments + annual evalua-
tions + special assessments.” Daily assessments are conducted 
by community Party organizations, focusing on tracking work-
ers’ daily performance; annual assessments are led by civil af-
fairs departments, which organize third-party agencies to con-
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duct resident satisfaction surveys; special assessments target 
key governance projects, emergency response, and other tasks 
to ensure comprehensive and objective evaluation. Third, 
strengthen the application of evaluation results by directly 
linking them to compensation, career development, and 
awards and honors; establish a feedback mechanism for eval-
uation results to develop personalized competency enhance-
ment plans for workers, forming a closed-loop of “evaluation–
feedback–improvement.”

Fourth, improve incentive and support mechanisms to 
stimulate the team’s intrinsic motivation. Guided by career de-
velopment theory and centered on the core needs of different 
career stages, we will establish an incentive and support 
mechanism that balances material and non-material incen-
tives and integrates security with development, thereby fos-
tering the team’s intrinsic motivation and sense of profes-
sional belonging.First, optimize the phased compensation sys-
tem by establishing a dynamic salary growth mechanism 
linked to career development stages, job responsibilities, 
work performance, and professional qualifications: During the 
exploration phase, ensure a basic salary and establish a posi-
tion adaptation bonus; during the establishment phase, in-
crease the proportion of performance-based pay and provide 
special subsidies for those who obtain professional certifica-
tions or achieve outstanding results; during the maintenance 
phase, introduce experience-sharing allowances and innova-
tion achievement rewards to enhance the sense of value 
among senior staff. At the same time, implement comprehen-
sive welfare policies—including social insurance, housing 
provident funds, and paid leave—to solidify the foundation for 
career stability. Second, we will streamline the full-cycle ca-
reer development pathway by establishing a dual-track pro-
motion system comprising “management roles” and “profes-
sional roles,” with the two tracks interconnected: manage-
ment roles follow a step-by-step progression from “commu-
nity worker” to “member of the Community Party Committee 
and Residents’ Committee” to “community director” to rele-
vant positions at the subdistrict level; while professional roles 
follow a technical grading progression of “Assistant-level So-
cial Worker – Intermediate Social Worker – Senior Social 
Worker – Chief Social Worker,” with clear eligibility criteria 
and salary standards defined for each stage and grade. We will 
promote two-way mobility between community workers and 
positions in public institutions and state-owned enterprises to 
broaden career development opportunities. Third, we will 
strengthen targeted motivational incentives tailored to the 
needs of different career stages: for workers in the exploration 
phase, we will prioritize recognition of growth and provide 
guidance and support; for those in the establishment phase, 
emphasize performance recognition and professional valida-
tion; and for those in the maintenance phase, focus on incen-
tives related to industry reputation and social recognition. 
Regularly organize selection activities such as “Outstanding 
Community Workers,” “Governance Pioneers,” and “Heritage 
Vanguards,” and publicize exemplary deeds through commen-
dation ceremonies and media coverage; establish a mecha-
nism for tolerating and correcting errors to encourage work-

ers at all stages to boldly explore governance innovations, fos-
tering a work environment that is proactive and conducive to 
continuous growth.

Conclusion
The advancement of modern grassroots governance can-

not be separated from the support of a high-quality commu-
nity worker force. Team building must precisely align with 
governance needs and the laws of workers’ professional 
growth, guided by Party building, supported by career devel-
opment theory, centered on diversified cultivation, and se-
cured by evaluation and incentives, to achieve the synergistic 
enhancement of political literacy, professional competence, 
and career growth. Based on survey data from District S in 
Hangzhou and using career development theory as its core 
framework, this study reveals the current characteristics and 
development challenges of the community worker workforce. 
It constructs a four-pronged development pathway of “Party-
building leadership—diversified cultivation—scientific evalu-
ation—incentive guarantees,” providing practical references 
and theoretical guidance for the long-term development of the 
community worker workforce in the context of modernizing 
grassroots governance.

The study still has certain limitations: the survey area cov-
ers only District S in Hangzhou, and the representativeness of 
the sample needs to be further expanded; the depth of empiri-
cal analysis on factors influencing workforce development is 
insufficient. In the future, the scope of the survey could be ex-
panded, and methods such as regression analysis could be em-
ployed to thoroughly explore the mechanisms by which vari-
ous factors influence workforce development; by integrating 
the context of the new era—including digital governance and 
common prosperity—further research into new pathways and 
methods for workforce development could be conducted to 
provide more targeted theoretical and practical support for 
advancing the modernization of grassroots governance.
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Introduction  
In recent years, AI-powered digital human live streaming 

has emerged as one of the most prominent new marketing 
models in China’s e-commerce sector, with major e-com-
merce platforms and merchants actively exploring related 
practices. However, this new business model did not emerge 
overnight; its evolutionary trajectory clearly reflects the it-
erative development of the underlying artificial intelligence 
technologies (see Figure 1). From the mechanical repetition 
phase of 2018 to 2020 (merely looping pre-set videos with 
zero interaction), through the templated interaction phase 
of 2021 to 2023 (keyword-triggered pre-set scripts with stiff 
interactions), to the Intelligent AI phase from 2023 to the 
present (driven by generative AI, enabling multi-modal, con-

text-aware intelligent interactions), AI-powered digital hu-
mans have evolved from passive electronic vending ma-
chines into quasi-social agents capable of human-like com-
munication. While this qualitative shift has enhanced the 
user experience, it has also complicated the psychological 
mechanisms through which they influence consumer behav-
ior, posing new challenges to existing theories.

Purchase intention is a core concept in consumer behav-
ior research, referring to the likelihood that a consumer will 
engage in a purchasing behavior for a specific product or 
service (Fishbein & Ajzen, 1975). In the context of AI-pow-
ered digital human live streaming, consumers’ purchase in-
tentions are influenced by a variety of emerging factors, in-
cluding the anthropomorphic characteristics, intelligent in-
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teractivity, and personalized recommendation capabilities of 
AI-powered digital humans. However, has academic re-
search on how this new type of intelligent agent influences 
consumer psychology and behavior kept pace with techno-
logical advancements? Can existing theoretical frameworks 
(such as the Technology Acceptance Model and the Theory 
of Quasi-Social Interaction) effectively explain the unique in-
fluence mechanisms of these quasi-social agents? However, 
the answers to these questions remain unclear.

Accordingly, this paper adopts a systematic literature re-
view methodology to systematically collate existing research 
findings centre on the core question of how AI-powered dig-
ital human live streaming influences Chinese consumers’ 
purchase intention. The research objectives of this paper in-
clude: 1) defining the conceptual evolution and technical 
characteristics of AI-powered digital humans; 2) identifying 
and integrating the primary factors influencing consumer 
purchase intention; 3) revealing the underlying mechanisms 
through which these factors influence purchase intention; 
and 4) reviewing existing research methods and proposing 
future research directions. Through the aforementioned 
work, this paper aims to provide a systematic knowledge 
base for theoretical construction and subsequent empirical 
research in the field of AI-powered digital human live 
streaming.

Conceptual Definition and Technical 
Characteristics of AI-Powered Digital 
Human Live Streaming  
From virtual humans to AI-powered digital 
humans: Conceptual evolution

In the research context of AI-powered digital human live 
streaming, the precise definition of relevant terminology is 
of paramount importance. Currently, both academia and in-
dustry widely employ multiple terms such as virtual hu-
mans, digital humans, virtual digital humans, AI-powered 

digital humans, virtual anchors, and AI anchors. These con-
cepts overlap and differ in both their connotations and de-
notations, which can lead to confusion. To clarify the concep-
tual boundaries of core terms, this paper synthesizes rele-
vant literature to construct a three-tier conceptual frame-
work comprising virtual humans, digital humans, and AI-
powered digital humans.

The virtual human is the broadest term, referring gen-
erally to any digital avatar created using computer-gener-
ated technology that possesses human appearance or behav-
ioral characteristics, and is widely applied in fields such as 
film and television animation, virtual social interaction, and 
education and training. Magnenat-Thalmann and Thalmann 
(2005) argue that virtual humans emphasize visual realism 
and character design, and do not necessarily possess intelli-
gent behavior; for instance, a virtual idol or game character 
lacking language comprehension capabilities may still be 
classified as a virtual human. Griffor et al. (2017) further 
note that virtual humans encompass all computer-generated 
anthropomorphic figures, emphasizing their virtual exis-
tence.

The digital human is a technical term that has evolved 
from the concept of virtual humans; it typically refers to hu-
man-like avatars generated through high-precision 3D mod-
eling, speech synthesis, and facial and motion capture tech-
nologies. Compared to virtual humans, digital humans place 
greater emphasis on realism and naturalness across multi-
ple modalities, including visual and auditory aspects, and 
are widely used in real-world interactive scenarios such as 
finance, government services, healthcare, and customer ser-
vice. Hetherington and McRae (2017) describe digital hu-
mans as human characters created using computer-gener-
ated imagery (CGI) technology. Although these characters 
are highly photorealistic, their behavior and emotional ex-
pressions rely primarily on pre-set animations and scripted 
controls, lacking autonomous intelligence.

AI-powered digital humans represent the next genera-
tion of virtual entities, integrating artificial intelligence tech-

 Figure 1 | Three stages of development in China’s AI-powered digital human live streaming
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nology with the foundation of digital humans. Machidon et 
al. (2018) define AI-powered digital humans as AI-generated 
characters possessing a human appearance. Song and Xiong 
(2025) note that intelligent digital human systems driven by 
large language models integrate core technologies, such as 
automatic speech recognition, natural language processing, 
and emotional text-to-speech, enabling hyper-realistic real-
time interaction with users. This paper adopts AI-powered 
digital humans as the core terminology, positioning them at 
the innermost layer of the conceptual hierarchy comprising 
virtual humans, digital humans, and AI-powered digital hu-
mans. Compared to traditional virtual avatars, AI-powered 
digital humans not only possess human-like appearances 
but also integrate AI-driven semantic understanding and in-
teractive capabilities, marking a substantial leap in the evo-
lution of virtual interaction media.

Technical characteristics of AI-powered digital 
human live streaming

In China, the rise of AI-powered digital human live 
streaming began around 2020 and has developed rapidly on 
e-commerce platforms such as Taobao, JD.com, and Douyin 
(the Chinese version of TikTok). As a specific application of 
AI-powered digital humans in e-commerce scenarios, AI-
powered digital human live streaming exhibits three key 
technical characteristics that distinguish it from traditional 
live streaming.

First, scalability in the temporal dimension. AI-powered 
digital humans can deliver 24/7 uninterrupted live stream-
ing without the need for human breaks, demonstrating sig-
nificant advantages in terms of operational costs and time 
flexibility. Second, intelligence in the interactive dimension. 
Based on large language models and natural language pro-
cessing technology, AI-powered digital humans are capable 
of open-ended dialogue and context-aware responses, en-
abling deep interaction with users.Third, personalization in 
the content dimension. By analyzing user behavior data in 
real time, AI-powered digital humans can dynamically adjust 
recommendation strategies, providing tailored product rec-
ommendations and content presentation for different users. 
These technical characteristics mean that AI-powered digi-
tal humans are not merely efficiency tools but have become 
a new type of marketing medium with quasi-social subject 
attributes, profoundly influencing consumers’ trust in tech-
nology-mediated commercial interactions and their behav-
ioral expectations.

Key Factors Influencing Chinese 
Consumers’ Purchase Intention
Core dimensions of AI-powered digital human 
live streaming

The external appearance, interactive capabilities, and 
content delivery mechanisms of AI-powered digital humans 
collectively constitute the core feature dimensions influenc-

ing consumers’ purchasing intentions. Existing research pri-
marily focuses on three aspects.

Anthropomorphism is a key distinguishing feature of 
AI-powered digital humans, compared to traditional virtual 
characters. Research indicates that the external appearance 
and internal attributes of AI-powered digital humans collec-
tively constitute their anthropomorphic characteristics, 
serving as core factors influencing consumers’ first impres-
sions and their willingness to engage in sustained interac-
tion. Arulsivakumar (2025) empirically found that the mor-
phological, behavioral, and emotional authenticity of AI-
powered digital human personas positively influences con-
sumer engagement and attachment, with behavioral and 
emotional authenticity playing a particularly significant role. 
Guo et al. (2024) noted that anthropomorphic cues (impres-
sional, interactive, and empathic cues) can promote engage-
ment among digital human live streaming users by enhanc-
ing social presence and trust. Magtibay et al. (2025) further 
validated that anthropomorphism has a significant positive 
impact on Gen Z consumers’ trust and their attitudes toward 
brands. Anthropomorphism encompasses two dimensions: 
physical realism and behavioral anthropomorphism. These 
anthropomorphic elements not only positively influence 
consumers’ sense of social presence and trust but also en-
hance purchase intentions. Notably, the impact of anthropo-
morphism extends beyond the outwards appearance of AI-
powered digital humans to their intelligent semantic pro-
cessing capabilities; a high level of semantic understanding 
and situational adaptability is key to enhancing users’ tech-
nological trust and sense of control.

Intelligent interactivity is a fundamental capability of 
AI-powered digital humans that enables human-like com-
munication. Wang et al. (2023) point out that the real-time 
responsiveness of AI-powered digital humans—including 
verbal replies, physical reactions and facial expressions—
significantly enhances consumers’ experience of social co-
herence. The more timely and natural the response, the eas-
ier it is for consumers to build trust and develop a willing-
ness to purchase. Consumer control and engagement within 
the interactive experience should not be overlooked; inter-
active mechanisms such as likes, live comments, and voting 
enhance consumers’ sense of control over the live stream’s 
pace and content (Liu, 2024). Multimodal interactive experi-
ences, such as emotional expression through voice intona-
tion and the synchronization of subtitles with animations, 
create richer sensory stimulation scenarios for consumers, 
helping deepen the emotional connection between users 
and streamers. Yu et al. (2025) further confirmed that multi-
modal anthropomorphic interactions by AI assistants (in-
cluding the integration of multiple channels, such as voice, 
facial expressions, and movements) can significantly im-
prove user satisfaction and perceived service quality.

Personalized recommendation represents a key func-
tional advantage of algorithm-driven AI-powered digital hu-
mans over traditional human anchors. Nie and Wang (2025) 
found through experimental research that, for standard 
products, there is a marked difference in effectiveness be-
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tween recommendations made by real people and those 
made by AI. Chen and Zhang (2023) point out that the de-
gree of alignment between recommended content and users’ 
interests and needs is a core factor influencing the effective-
ness of recommendations. Precise recommendations not 
only enhance users’ perceived value but also foster positive 
attitudes towards presenters and the platform. The ability to 
adapt recommendations to specific scenarios is also key to 
improving the user experience; introducing appropriate 
product combinations within specific contexts enhances the 
situational relevance of recommendations, thereby increas-
ing users’ immersion and engagement (Feng, 2024).

Psychological mechanisms: Identification of 
mediating variables

How do the feature dimensions of AI-powered digital hu-
man live streaming translate into consumer’ purchase inten-
tion? Existing research has identified two core psychological 
pathways:

Emotional pathway: Social presence
Social presence is the core psychological experience 

through which users perceive the authenticity of interper-
sonal communication during virtual interaction. Chen 
(2024) conducted a scenario experiment to test that, when 
an AI anchor understands and responds to their emotions in 
live-streaming e-commerce scenarios, the stronger the so-
cial presence consumers perceive, the greater the enhance-
ment in their purchase intention. Liu et al. (2025) further 
found that when consumers perceive an AI anchor’s under-
standing and response to their emotions, they experience 
emotional resonance and a sense of companionship, which 
in turn enhances trust and purchase intention. Li et al. 
(2025), in a grounded theory study based on the SOR model, 
also confirmed that social presence is a key mediating factor 
linking the differences in characteristics between AI and hu-
man anchors, thereby influencing consumer’ purchase in-
tention. This creates an atmosphere of product endorse-
ment, immersing consumers in product display scenarios.

Cognitive pathway: Trust in AI
Within this immersive atmosphere, consumers develop a 

sense of trust in the AI anchor. An empirical study by Shui et 
al. (2025), grounded in SOR theory, found that the image 
characteristics of AI anchors (cuteness, vitality) and their 
suitability to the scenario significantly stimulate consumers’ 
perception of trust, thereby enhancing purchase intention, 
with trust playing a partial mediating role in this relation-
ship. Zhong et al. (2025) further confirmed, from the per-
spective of technophobia, that the intelligent human-com-
puter interaction capabilities of AI anchors (guidance, recog-
nition, analysis, and feedback) effectively establish initial 
consumer trust by influencing perceived usefulness and per-
ceived ease of use. The formation of trust involves a multidi-
mensional assessment encompassing both cognitive judge-

ments regarding the capabilities and reliability of AI systems 
and emotional perceptions of their benevolence and honesty 
(Qian and Liu, 2025). 

Furthermore, individual consumer perception factors 
(such as satisfaction, perceived value, and immersive experi-
ence) play a mediating role in the aforementioned pathways. 
Sun and Zhu (2024) pointed out that consumer satisfaction 
can bridge the gap between the characteristics of AI-pow-
ered digital human live streaming and purchase intention. 
Gong et al. (2024) validated the significant positive influence 
of perceived functional and emotional value on purchase in-
tention, with both jointly constituting the psychological 
foundation of consumer purchase intention. Ma (2024) pro-
posed that a high-quality immersive experience increases 
viewing duration and significantly enhances purchase inten-
tion.

Boundary conditions: The role of moderating 
variables

The strength of these influence pathways is moderated 
by specific contextual factors. Existing research has identi-
fied two key moderating conditions:

Product type is a key moderating variable
Li et al. (2025), in their systematic review of the effects of 

virtual influencer marketing, noted that product category 
and characteristics are important moderating factors influ-
encing the effectiveness of virtual influencer marketing (in-
cluding AI-powered digital humans and virtual anchors), 
with significant differences in consumer acceptance of AI 
anchors between search-based and experience-based prod-
ucts. Wang et al. (2023) further demonstrated through eye-
tracking experiments that, for search-based products, there 
is little difference in influence between AI-powered digital 
humans and human anchors; however, in experiential prod-
uct scenarios, consumers are more inclined to accept recom-
mendations from human anchors, primarily due to differ-
ences in the need for emotional connection and a sense of 
presence.

Individual consumer characteristics also play a 
moderating role

Li et al. (2025) found that highly innovative consumers 
are more sensitive to the intelligent performance of AI-pow-
ered digital humans and exhibit higher purchase intention. 
Deng et al. (2025) noted that consumers with a higher ac-
ceptance of new technologies are more likely to perceive the 
usefulness of generative AI content, thereby enhancing their 
motivation of purchase. Furthermore, the Uncanny Valley ef-
fect exerts a significant negative moderating influence on the 
relationship between the anthropomorphic appearance of 
AI-powered digital humans and brand attitudes, reducing 
consumers’ trust in the brand and their purchase intentions 
(Yang and Long, 2025).
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Mechanisms of Action: From Single 
Mediation to an Integrated Model  
Identifying and comparing mediating 
mechanisms

Existing research has explored the mediating mecha-
nisms through which AI-powered digital human live stream-
ing influences consumer purchase intention from multiple 
dimensions. Early studies predominantly focused on single 
mediating pathways, such as trust, satisfaction, or social 
presence, acting as independent mediating variables. While 
such research provides preliminary support for understand-
ing consumer psychological responses, it struggles to ex-
plain more complex behavioral decision-making processes.

Subsequently, some studies have adopted parallel media-
tion pathways, simultaneously examining the independent 
effects of emotional and cognitive pathways. Qin and Guo 
(2025) validated that the anthropomorphic characteristics 
of AI-powered digital humans influence purchase intention 
through a parallel mediation mechanism involving social 
presence and trust. While such studies have revealed the 
multichannel nature of consumer psychological responses, 
they have failed to elucidate the intrinsic connections be-
tween different mediation pathways.

In recent years, a small number of studies have explored 
chained mediation pathways. A significant theoretical ad-
vancement in this regard is the identification of a chained 
pathway involving social presence and psychological dis-
tance: consumers first generate an emotional sense of pres-
ence during interactions, which subsequently shortens the 
psychological distance, ultimately influencing purchase in-
tention (Zhang, 2025). This chained model offers a new the-
oretical perspective for understanding the temporal rela-
tionship between emotional responses and cognitive judge-
ments in AI live-streaming contexts.

Integrated presence-trust dual-path model
Based on the above analysis, this paper proposes a dual-

pathway integration model of presence and trust (see Fig-
ure 2) to systematically explain the mechanism by which AI-
powered digital human live streaming influences consumer 
purchase intention. The core tenets of this model are as fol-
lows.

First, the coexistence of dual pathways. The feature di-
mensions of AI-powered digital human live streaming (an-
thropomorphism, intelligent interactivity, and personalized 
recommendation) simultaneously activate two psychologi-
cal pathways in consumers: the emotional pathway, with so-
cial presence as its core mediator, emphasizes the emotional 
resonance and immersive experience generated during in-
teraction; the cognitive pathway, with trust in AI as its core 
mediator, emphasizes consumers’ rational judgements re-
garding the capabilities and reliability of the AI system.

Second, the interconnection between pathways. The 
two pathways are not entirely independent; rather, there is a 
sequential relationship in which the emotional pathway pre-
cedes the cognitive one. Consumers first experience a sense 
of ‘the presence of the other’ (social presence) through an-
thropomorphic interactions; this emotional experience sub-
sequently enhances their cognitive evaluation of the AI an-
chor’s capabilities and benevolence (trust in AI), ultimately 
jointly promoting the formation of purchase intentions.

Third, moderating contextual factors. The relative im-
portance of these two pathways is moderated by contextual 
factors such as product type and consumer characteristics. 
In experiential product contexts, the emotional pathway 
may play a more prominent role, whereas among highly in-
novative consumer groups, the cognitive pathway may exert 
a stronger influence.

This integrated model transcends the explanatory limita-
tions of single-mediator and parallel-mediator approaches, 
providing a systematic theoretical framework for under-

Figure 2 | Integrated model of the presence-trust dual pathway



61

https://doi.org/10.70731/6ea8dk52

standing the complex consumer psychological processes in 
AI-powered digital human live streaming, while also identi-
fying testable hypotheses for future studies.

Evolution and review of research methods
In terms of research methodology, the existing literature 

demonstrates an evolutionary trend from early conceptual 
exploration to the current systematic empirical validation.

Regarding data collection methods, structured question-
naire surveys remain predominant, with researchers typi-
cally designing questionnaires based on theoretical frame-
works such as the SOR and TAM models, and sample sizes 
generally ranging between 300 and 500 participants. Sce-
nario-based experiments are becoming increasingly com-
mon, often employing a between-groups design to explore 
the comparative effects of AI versus human anchors. Behav-
ioral tracking technologies are beginning to be introduced; 
for instance, eye-tracking experiments are used to analyze 
the relationship between users’ visual attention and interac-
tivity. Although in-depth interviews and mixed-methods ap-
proaches are not yet widely used, they have demonstrated 
unique value in exploring complex mechanisms.

In terms of data analysis techniques, studies generally 
employ reliability and validity tests, as well as exploratory 
and confirmatory factor analyses, to ensure the quality of 
measurement instruments. Structural equation modeling 
was used to test path relationships, while the Bootstrap 
method was employed to assess the significance of the medi-
ating effects. Moderation effects are analyzed through re-
gression interaction terms or multi-group comparisons. 
Some studies have begun to incorporate complex methods 
such as DEMATEL, ISM, and MICMAC, to explore the hierar-
chical causal structures among influencing factors (Ding, 
2024).

Overall, research methodologies in this field are shifting 
from a single-dimensional approach to a more multifaceted 
one and from descriptive analysis to an explanation of the 
underlying mechanisms. However, issues such as the pre-
dominance of cross-sectional designs, lack of qualitative ex-
ploration, and absence of longitudinal tracking require at-
tention in future research.

Research Gaps and Future Prospects  
Theoretical gaps: From fragmentation to 
integration

Current research has not yet clearly defined the core fea-
ture dimensions of AI-powered digital human live stream-
ing. Features such as anthropomorphism, intelligence, and 
personalization are often treated as isolated variables in a 
fragmented manner, and a classification system with consis-
tency and theoretical guidance has not yet been established. 
Simultaneously, research into influence mechanisms largely 
remains at the level of single or parallel mediating pathways, 
lacking sufficient substantiation regarding the causal se-

quence, strength of influence, and interactive relationships 
between variables. Future research should further test inte-
grated models, such as the presence-trust dual pathway, ex-
plore multi-path analysis strategies, including chained medi-
ation, moderated mediation, and interaction effects, and 
construct a systematic logical framework linking AI charac-
teristics, psychological responses, and behavioral intentions.

Contextual gaps: From generalisation to focus
Current research often employs abstract e-commerce 

platform scenarios or generalized consumer samples in its 
empirical designs, which to some extent obscures the mod-
erating effects of demographic composition, platform char-
acteristics, and usage contexts on consumer responses. Tak-
ing China’s Generation Z as an example—the most active 
consumer group in current AI-powered digital human live 
streaming scenarios—their technological acceptance of AI-
powered digital humans, interaction preferences, and brand 
loyalty formation mechanisms exhibit distinct generational 
characteristics. However, existing research has rarely con-
ducted systematic analyses of their behavioral patterns and 
psychological pathways. Furthermore, mainstream plat-
forms such as Douyin and rednote exhibit significant differ-
ences in algorithmic logic, community culture, and interac-
tion mechanisms, which may have profound implications for 
consumer responses. Future research should emphasize the 
diversity and localized nature of empirical contexts, focusing 
on specific platforms and user groups to conduct cross-plat-
form comparisons, generationally segmented sample analy-
ses, and simulations of specific interactive scenarios.

Methodological gaps: From singular to plural
Existing research has predominantly centre on quantita-

tive analysis in its methodological design, with a particular 
preference for cross-sectional data collection via structured 
questionnaires. Relying solely on questionnaire-based meth-
ods and cross-sectional designs presents limitations in ex-
plaining the complex interactions between variables and dy-
namic evolutionary processes. Although a few studies have 
attempted to incorporate experimental methods, behavioral 
tracking, and eye-tracking tests, systematic mixed-methods 
research designs are scarce. Future research should pro-
mote the organic integration of qualitative and quantitative 
methods, fostering a closer synergy between variable explo-
ration and mechanism construction. Simultaneously, longi-
tudinal tracking studies should be strengthened to reveal 
the psychological evolution of consumers’ long-term interac-
tions with AI-powered digital humans.

Conclusion
This paper presents a systematic literature review of ex-

isting research findings centre on the core question of how 
AI-powered digital human live streaming influences Chinese 
consumers’ purchase intentions. Through an integrated 
analysis, the paper draws the following main conclusions.
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First, AI-powered digital human live streaming has un-
dergone a conceptual evolution from virtual humans to digi-
tal humans and finally to AI-powered digital humans, with 
its core technical characteristics primarily manifested across 
three dimensions: temporal extensibility, interactive intelli-
gence, and content personalization.

Second, the factors influencing consumers’ purchase in-
tentions can be categorized into three types: feature dimen-
sions of AI-powered digital humans (anthropomorphism, in-
telligent interactivity, and personalized recommendation), 
psychological mechanisms (social presence and trust in AI), 
and boundary conditions (product type and consumer char-
acteristics).

Third, the integrated presence-trust dual-path model 
proposed in this paper reveals the underlying mechanisms 
through which AI-powered digital human live streaming in-
fluences consumers’ purchase intentions. The characteris-
tics of AI-powered digital human live streaming simultane-
ously activate the emotional pathway (social presence) and 
the cognitive pathway (trust in AI). These two pathways can 
operate independently or form a chain reaction in which 
emotion precedes cognition.

Fourth, while existing research methods are dominated 
by questionnaire surveys and structural equation modeling, 
scenario experiments and mixed-methods approaches are 
emerging; however, qualitative exploration and longitudinal 
tracking require further development.

This study provides a systematic knowledge base for the 
theoretical development and empirical research in the field 
of AI-powered digital human live streaming. With the deep 
integration of AI technology and consumer behavior, re-
search into AI-powered digital human live streaming is ex-
pected to become a significant growth area in digital market-
ing, warranting continued attention and multidisciplinary 
collaboration.
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