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Abstract. In the dual context of digital transformation and anti-involution, or-
ganizations face management challenges in balancing effective supervision with
innovation stimulation. This research aims to investigate how different supervi-
sion types (observational, interactive, and digital) affect employee innovative
work behavior in Chinese corporate environments, as well as the mediating roles
of psychological capital and intrinsic motivation. Empirical analysis based on
369 valid questionnaire data reveals that the three supervision types have signif-
icantly different impacts on innovative behavior: interactive supervision pro-
motes innovation, while observational and digital supervision inhibit it, creating
a motivation paradox under supervision. Psychological capital and intrinsic mo-
tivation constitute a dual-pathway mediating mechanism between work supervi-
sion and innovation work behavior. The findings not only enrich self-determina-
tion theory and innovation antecedent research, providing new perspectives for
understanding the supervision-innovation relationship, but also offer approaches
for organizational management practices: 1) implementing differentiated super-
vision strategies, 2) emphasizing psychological capital development, 3) creating
environments supporting intrinsic motivation, and 4) cautiously using digital su-
pervision tools. These approaches allow individuals to maintain innovative vital-
ity in competitive markets, enhancing career satisfaction and developmental po-
tential; and provide theoretical foundations for organizations and governments to
formulate policies against involution to improve employees’ innovative behav-
ior.

Keywords: Work Supervision, Innovative Work Behavior, Intrinsic Motiva-
tion, Psychological Capital, Anti-involution.

1 Introduction

As global calls against “involution” (excessive internal competition) increase, manage-
ment models that encourage “autonomy and flexibility” are gradually emerging [1].



However, employees monitoring methods have significantly strengthened especially in
Small and Medium-sized Enterprises (SME) in recent years. Statistics show that more
than half of companies employ various technological means, from camera surveillance
to real-time performance data tracking [2]. Against the backdrop where the “anti-invo-
lution” trend coexists with reinforced supervision, it provides academia with a new per-
spective for understanding the mechanism of employee Innovative Work Behavior
(IWB). At Present, work supervision has diversified—from traditional observational
supervision and interactive supervision to increasingly digital supervision that uses
technological tools to track employee behaviors and outputs [3,4]. When organizations
use digital technology to enhance the visualization and quantification of employee work
processes, how to balance improved management efficiency with protecting employee
intrinsic motivation or psychological capital to maintain their IWB becomes an urgent
theoretical and practical problem.

Self-determination theory [5] suggests that when individuals perceive higher levels
of autonomy and competence support, they typically develop stronger intrinsic motiva-
tion, leading to more innovative behaviors [6]. However, the “supervision-motiva-
tion/psychological capital-behavior” relationship conceals a series of complex mecha-
nisms: on one hand, from a short-term perspective, supervision strengthens immediate
feedback on performance and innovative behavior [7]; on the other hand, from a long-
term perspective, it may erode resources through psychological capital and intrinsic
motivation [8], thereby reducing employees IWB.

Notably, the involution culture, such as workplace suppression and competition, ex-
cessive education advancement and “996” (work from 9am-9pm, 6 days/week), re-
mains mainstream in some Chinese tech companies (especially small and medium-sized
enterprises). When combined with digital supervision, it creates a high-pressure envi-
ronment [9]. Current studies have showed different supervision have different influence
on innovative work behavior. With the popularization of digital management technol-
ogies, the need for systematic research on the relationship between “supervision style”
and IWB has become increasingly prominent [10]. Therefore, this research focuses on
finding the relationship between different types of supervision and IWB, and the medi-
ating effect of psychological capital and intrinsic motivation, which 1) has shown how
different work supervision style affect a) psychological capital, b) intrinsic motivation
and ¢) IWB; 2) has shown the mediating effects of a) psychological capital and b) in-
trinsic motivation between different work supervision styles and IWB.

2 Literature Review

2.1  Work Supervision, Psychological Capital and IWB

In recent years, Innovative Work Behavior (IWB) has received widespread attention
from academia as a key factor for organizations and nations to gain competitive ad-
vantage [11,12]. It first proposed by innovation and organizational behavior scholars,
primarily reflects employees’ behaviors in proposing ideas, actively seeking support,
and transforming ideas into actual results [13]. In China's rapidly developing economic



environment, how organizations can effectively promote employee innovation behavior
has become a hot topic in management research. Work supervision, as an important
means for managers to influence employee behavior, has been increasingly studied for
its impact mechanism on employee innovation behavior [12]. This research primarily
focuses on three types of supervision: observational supervision, interactive supervi-
sion and digital supervision. Observational supervision refers to managers supervising
employees by directly observing their work behaviors; interactive supervision involves
supervision through interaction and communication with employees; digital supervi-
sion utilizes digital technologies to monitor employee behaviors [12,14].

Employee psychological capital including self-efficacy, optimism, hope, and resili-
ence, which has profound impacts on sustained IWB. Corporate managers are gradually
recognizing that enhancing psychological capital can significantly reduce internal costs
and offset external negative pressure, thereby improving the organization’s overall
competitiveness [15]. From a macro perspective, research in this field has progressively
shifted from descriptive analysis to exploring complex mediating and moderating
mechanisms between variables, with multi-dimensional and multi-level comprehensive
models. Psychological capital has been repeatedly proven to serve as a bridge between
role pressure and work engagement and innovative behavior. For instance, research on
clinical nursing instructors shows that psychological capital and supervisor support
jointly mediate the indirect impact of work pressure on innovation levels [16].

Work supervision and IWB. Most scholars share common conclusions regarding
the effects of interactive supervision and observational supervision on IWB. On one
hand, they have found interactive supervision positively promotes employee innovative
behavior by establishing trust relationships and providing feedback [12]. On the other
hand, observational supervision may increase employee stress and distrust, thereby in-
hibiting innovative behavior [17]. However, in research on the impact of digital super-
vision on IWB, scholars have different conclusions. One perspective suggests that dig-
ital supervision can enhance employees' self-efficacy by providing timely feedback and
data support, thereby promoting innovative behavior [14]. Another perspective argues
that excessive digital supervision may lead to employee privacy concerns and increased
stress, damaging psychological capital and innovative behavior [18]. It reveals a basic
consensus in research on the impact of work supervision on IWB: different types of
supervision have significantly different effects on innovative work behavior. Espe-
cially, digital supervision, as an emerging supervisory approach, has a more complex
influence on IWB.

The mediating effects of psychological capital between work supervision and
IWB. Psychological capital, as a mediating mechanism connecting variables and inno-
vative behavior, may reveal the internal psychological process of how supervision in-
fluences innovation. Some researches indicated that positive supervision or leadership
promote innovative behavior by enhancing employees' psychological capital [19];
Other researchers have found negative supervision methods (such as excessive obser-
vational supervision or abusive supervision) may reduce employees' psychological cap-
ital, thereby inhibiting innovative behavior [20]. Additionally, Wang et al. (2018) of-
fered an interpretation from a cultural background perspective, pointing out that in Chi-
nese high power distance cultural context, the impact of supervision on psychological



capital is more significant [21]. In existing literature, employees with a stronger pref-
erence for intrinsic motivation are more susceptible to abusive supervision, which leads
to lower creative self-efficacy and reduced innovative behavior. [22]. However, differ-
ent types of work supervision have not been adequately compared and discussed.
Therefore, the hypotheses can be proposed as follow:
H1: Observational supervision (OS) has negative and significant influence on IWB
H2: Interactive supervision (IS) has positive and significant influence on IWB
H3: Digital Supervision (DS) has negative and significant influence on IWB
H4: Psychological capital (PsyCap) mediates the relationship between OS and IWB
H5: Psychological capital (PsyCap) mediates the relationship between IS and IWB
H6: Psychological capital (PsyCap) mediates the relationship between DS and IWB

2.2 Work Supervision, Intrinsic Motivation and IWB

Self-determination theory suggests that the sustainability and quality of individual be-
havior largely depend on intrinsic motivation, which primarily stems from individual
autonomous choice and interest stimulation. Research indicates a significant positive
correlation between intrinsic motivation and innovative work behavior [23]. However,
controversy remains regarding how work supervision, as an external control mecha-
nism, affects employees' intrinsic motivation and subsequently influences innovative
work behavior [12,17].

Scholars have reached different conclusions on this issue. On one hand, negative
supervision reduces intrinsic motivation, thereby inhibiting innovative behavior [24].
Observational and digital supervision, often accompanied by stringent performance
metrics and real-time monitoring, it may enhance employees’ efficiency in a short time.
However, abusive supervision can easily generate negative emotions, suppressing em-
ployees' sense of self-determination [25]. Additionally, in an environment lacking or-
ganizational democracy and employee engagement, and interactive supervision be-
comes frequent managerial intervention in work details, it may reduce individual’s in-
trinsic motivation and disrupt employees' creative thinking processes [26]. In these re-
search, intrinsic motivation usually serves as a mediating mechanism connecting vari-
ables with IWB.

On the other hand, positive supervision approaches may promote innovative behav-
ior by enhancing intrinsic motivation. Supportive supervision, such as interactive su-
pervision can indirectly enhance innovation by stimulating intrinsic motivation [27].
Because when employees perceive the organizational environment as fair and the su-
pervisory arrangements as non-intrusive, their intrinsic motivation strengthens, which,
in turn, fosters the development of creativity [28]. Thus, intrinsic motivation may have
mediating effects between interactive supervision and employees' IWB. Therefore, the
hypotheses can be proposed as follow:

H7: Intrinsic Motivation (IM) mediates the relationship between OS and IWB

H8: Intrinsic Motivation (IM) mediates the relationship between IS and IWB

H9: Intrinsic Motivation (IM) mediates the relationship between DS and IWB



3 Methodology

3.1 Sample and Population

China is currently developing high-tech industry facing innovation challenges in related
sectors. Furthermore, artificial intelligence technology is being widely adopted around
the world. Therefore, the research targeted Al technicians in China through systematic
random sampling. This quantitative research examines relationships between six vari-
ables: OS, IS, DS, PsyCap, IM, and IWB. Data collection utilized both online and of-
fline questionnaires with seven-point Likert scales ranging from "strongly disagree" to
"strongly agree," based on established measurement instruments. According to GPower
calculations [29], a minimum sample size of 153 was required. From 550 distributed
questionnaires, 369 valid responses remained after removing outliers and cleaning the
data, which were subsequently analyzed using SmartPLS 4.0.

The sample exhibits youthfulness and high educational characteristics. Among them,
77.5% are young and middle-aged adults aged 21-40, 56.4% with bachelor's degree or
higher, and 57.7% males. In terms of workplace distribution, 86.2% are employees,
with the majority (58.5%) working in small and medium-sized enterprises (SMEs) em-
ploying 20-300 individuals.

3.2 Measurements

The questionnaire contains demographic information (gender, age, education level) and
variable measurements using a seven-point Likert scale, all adapted from established
research instruments. The measurement of Psychological Capital is adopted from the
PCQ-24 [30] and the measurement of IM is adopted from Bakker (2008) and Tremblay
et al. (2009)’s research [31,32]. Additionally, the measurement of IWB is adopted from
De Jong and Den Hartog (2010)’s research [7]. Work supervision scale with three di-
mensions: observational supervision, interactive supervision and digital supervision is
partially adopted from Liao and Chun (2015) [12].

4 Results

During the preliminary analytical phase of this research, the SPSS software was em-
ployed to perform data cleaning and screening, ultimately resulting in a refined dataset
comprising 369 valid responses. Because the questionnaire data originated from a sin-
gle source, it was essential to assess potential common method variance (CMV), as
recommended by Podsakoff et al. (2003) [33]. Moreover, the study referenced Kock
(2015), which advocates for the assessment of Common Method Bias (CMB) through
the evaluation of Variance Inflation Factor (VIF) values [34]. Thus, the study adopted
the partial least squares (PLS) approach for data analysis, utilizing the SmartPLS 4.0
[35].



41 Common Method Bias

CMB usually tests when collected independent variables and dependent variables from
the same population [36]. Table 1 presented the collinearity statistics with inner VIF by
a random variable, all the VIF values are less than 3.3 (ranging from 1.216 to 1.419),
which indicates that the data do not have a common method bias [34].

Table 1. Collinearity Statistics (VIF).

Random Variable IM PsyCap IWB

Observational Supervision 1.216 1.216 1.343
Interactive Supervision 1.261 1.261 1.391
Digital Supervision 1.263 1.263 1.355
Psychological Capital 1.353
Intrinsic Motivation 1.419

4.2  Measurement Model

The research's measurement model was evaluated using PLS-SEM Algorithm in
SmartPLS 4.0. Following Hair et al. (2021), three key metrics were assessed: Compo-
site Reliability (CR) for consistency reliability (threshold >0.7), average Variance Ex-
tracted (AVE) for convergent validity (threshold >0.5), and Cronbach's Alpha for in-
ternal reliability (threshold >0.7) [35,37]. The seven variables demonstrated strong re-
liability with Cronbach's Alpha values ranging from 0.850 to 0.974. Table 2 presents
the construct validity and reliability results, confirming acceptable quality with all CR
values exceeding 0.7 and all AVE values surpassing 0.5.

Table 2. Construct Validity & Reliability.

Variable Cronbach’s CR AVE
Alpha

Observational Supervision 0.881 0.882 0.678

Interactive Supervision 0.885 0.887 0.686

Digital Supervision 0.850 0.859 0.689

Psychological Capital 0.974 0.975 0.626

Intrinsic Motivation 0.924 0.925 0.654

Innovative Work Behavior 0.937 0.939 0.638




4.3  Structural Model

Based on the research guidelines proposed by Hair et al. (2021), the model was evalu-
ated using the PLS bootstrapping method with 5,000 resampled subsamples to enhance
the accuracy and reliability of the analysis [35]. The outcomes for both direct and indi-
rect effects are presented in Table 3 and Figure 1. The results indicate that all nine
hypotheses (H1 to H9) are supported based on the significance of their t-values, p-val-
ues, and the 2.5% and 97.5% bias-corrected bootstrap confidence intervals (BCIs)
which do not include zero [38].

Table 3. Hypotheses Testing Outcomes.

Hypothesis Std.beta t-values P-values 2.5% 97.5% Decision
H1 OS->1WB -0.129 2479  0.013 -0.228 -0.027  Supported
H2 IS->IwWB 0.124 2,513  0.012 0.028 0.220 Supported
H3 DS->IwB -0.116 2.260 0.024 -0.218 -0.015  Supported

H4 OS->PsyCap ->IWB -0.049 3.224  0.001 -0.084 -0.024  Supported
H5 1S ->PsyCap ->IWB 0.042 3.074  0.002 0.019 0.073 Supported
H6 DS ->PsyCap->IWB -0.048 3.262  0.001 -0.082 -0.024  Supported
H7 OS->IM ->1WB -0.048 3.038  0.002 -0.084 -0.022  Supported
H8 IS->IM->IWB 0.054 3.075  0.002 0.024 0.092 Supported
H9 DS->IM ->I1WB -0.035 2.559  0.011 -0.069 -0.014  Supported
Note: OS: Observational Supervision; IS: Interactive Supervision; DS: Digital Supervision;
PsyCap: Psychological Capital; IM: Intrinsic Motivation; IWB: Innovative Work Behavior

Regarding the direct effects (see Fig. 1), H1 (OS — IWB) is negative and significant
(B=-0.129, t = 2.479, p = 0.013 < 0.05), H2 (IS — IWB) is positive and significant (3
=0.124, t = 2,513, p = 0.012 < 0.05), and H3 (DS — IWB) is negative and significant
(B = -0.116, t = 2.260, p = 0.024 < 0.05). These findings suggest that Observational
Supervision (OS) and Digital Supervision (DS) exert negative influences on Innovative
Work Behavior (IWB), whereas Interactive Supervision (IS) exhibits a positive associ-
ation with IWB. Turning to the mediation analyses, the indirect paths through Psycho-
logical Capital (PsyCap) are supported for H4, H5, and H6. Specifically, OS — PsyCap
— IWB ( =-0.049, t = 3.224, p = 0.001 < 0.005), IS — PsyCap — IWB ( =0.042, t
=3.074,p=0.002 <0.05), and DS — PsyCap — IWB (B =-0.048, t =3.262, p = 0.001
< 0.005) are all significant, indicating that PsyCap partially mediates the relationship
between each supervision type and IWB. Similar results emerge for the indirect paths
through Intrinsic Motivation (IM) for H7, H8, and H9. OS — IM — IWB ( = -0.048,
t = 3.038, p = 0.002 < 0.005), IS — IM — IWB ( = 0.054, t = 3.075, p = 0.002 <
0.005), and DS — IM — IWB (B = -0.035, t = 2.559, p = 0.011 < 0.05) are likewise
significant, indicating that different forms of supervision also influence IWB via em-
ployees’ intrinsic motivation.

In summary, the empirical analysis reveals these key insights: Firstly, all three types
of supervision, observational, interactive, and digital supervision have different effects
on innovative work behavior; Secondly, interactive supervision demonstrates the



strongest and positive effect, primarily operating through the mediating roles of psy-
chological capital and intrinsic motivation; Thirdly, mediation analysis indicates that
both psychological capital and intrinsic motivation significantly explain the variance in
innovative work behavior attributed to different supervisory styles; Finally, supervisory
interventions appear particularly beneficial in cases where employees initially exhibit
lower levels of innovative work behavior, suggesting a compensatory effect of en-
hanced supervisory support.
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Fig. 1. Structural Model Result.

5 Discussion

5.1  Differential Effects of Work Supervision Types

This research examines the impact of three different supervision types (observational,
interactive, and digital) on innovative work behavior, as well as the mediating roles of
psychological capital and intrinsic motivation. The findings indicate that observational
and digital supervision significantly negatively affect innovative work behavior, while
interactive supervision has a significant positive impact. This finding aligns with Cai et
al. (2019), who discovered that positive leadership behaviors promote employee inno-
vation, while excessive monitoring suppresses creativity [39]. Shao and Pan’s (2019)
research suggested that when digital tools are used as supportive rather than controlling
measures, their impact on employee innovation may become positive, offering a new
perspective for understanding the dual nature of digital supervision [40].



5.2  Mediating Effects of Psychological Capital and Intrinsic Motivation

Regarding the mediating role of psychological capital, the research data shows that
psychological capital plays a significant mediating role between all three supervision
types and innovative work behavior. This result is consistent with Newman et al.’s
(2018) meta-analysis, which confirmed the positive influence of psychological capital
on employee work attitudes and behaviors [41]. Similarly, the mediating role of intrin-
sic motivation between supervision types and innovative work behavior was also veri-
fied. Fischer et al.’s (2019) research indicates that intrinsic motivation is a core factor
in promoting creative performance, especially in autonomy-supportive environments
[42]. However, psychological capital has higher mediating effects than intrinsic moti-
vation between observation, digital supervision and IWB, which means keep employ-
ees in a higher supported environment is more important. This study further reveals the
specific mechanisms of how different supervision types affect innovative behavior by
influencing intrinsic motivation, providing new theoretical perspectives for understand-
ing innovation dynamics in the workplace.

5.3  Comprehensive Influence Mechanism

By confirming the dual mediating effects of psychological capital and intrinsic motiva-
tion, this study enriches Hughes et al.’s (2018) integrated model of innovation anteced-
ents [43]. They emphasized that the interaction between individual factors (such as psy-
chological capital) and situational factors (such as leadership behavior) is critical for
innovation, which is consistent with the findings of this study, but this research further
refines the differentiated impacts of various supervision types.

Overall, by distinguishing different supervision types and their impact mechanisms,
the research provides new perspectives for organizational innovation theory and prac-
tice, offering practical guidance on how managers can promote employee innovation
through appropriate supervision methods. The results not only validate existing theories
but also provide new insights in the context of digital supervision, pointing the direction
for future research.

6 Recommendation and Implication

According to the research results, we recommend that organizations adopt appropriate
differentiated supervision strategies to ensure short-term efficiency while fostering
long-term innovation. Moreover, emphasizing psychological capital development and
creating environment supporting intrinsic motivation is a better way to trigger employ-
ees’ IWB. Even in the current era of high-tech development, companies should exercise
caution when employing digital supervision tools. We recommend that the government
enact legislation on implementing electronic monitoring in enterprises to protect the
privacy of workers.

On the theoretical level, this research bridges the interdisciplinary perspective be-
tween intensive supervision and work motivation, addressing the academic gap regard-
ing the innovative effects of differentiated supervision methods within China’s specific
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cultural context [2,9]. It also deepens the understanding of IWB's multi-stage process,
offering new insights for integrating monitoring factors into innovative behavior mod-
els. On the practical level, considering increasing government and societal concern re-
garding “anti-involution”, this research can help individuals maintain innovation vital-
ity while managing supervisory pressure, thus enhancing their career well-being and
development potential. Furthermore, it provides a theoretical basis for organizations to
develop comprehensive policies that maintain supportive environment. From a govern-
ment perspective, this study offers a reference for formulating policies legislation re-
lated to digital supervision, and regulations that balance labor protection and autonomy,
promoting and facilitating the healthy implementation of innovation-driven polices.
From a societal perspective, this research responds to the "anti-involution" demand,
promoting the formation of a more humane and innovation-friendly work culture, and
contributing to the construction of harmonious labor relations and a sustainable social
ecosystem.

7 Conclusion

This research employs quantitative methods to investigate the influence mechanisms of
three types of work supervision (observational, interactive, and digital) on innovative
work behavior in Chinese companies, validating the mediating roles of psychological
capital and intrinsic motivation. The findings reveal significant differential effects of
supervision types on innovative work behavior: interactive supervise on promotes in-
novation, while observational supervision and digital supervision inhibit innovation,
revealing the existence of a “supervision motivation paradox.” Psychological capital
and intrinsic motivation not only function as mediators, constituting a dual-pathway
mechanism through which supervision affects innovation. The theoretical contributions
of this research include: 1) constructing and validating a work supervision and IWB
framework, 2) proposing and empirically testing the “supervision motivation paradox”,
3) revealing the dual-pathway of innovative work behavior, and 4) enriching self-de-
termination theory and research on antecedents of innovative work behavior. Based on
these findings, we suggest managers adopt differentiated supervision strategies, em-
phasize psychological capital development, cultivate an organizational culture oriented
toward intrinsic motivation, and cautiously implement digital supervision tools to bal-
ance the demands of efficiency and innovation.
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