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Abstract: Innovation is crucial for enterprises to maintain a sustainable competitive advan-
tage. Reverse mentoring, as an emerging mentoring practice that promotes knowledge and
idea exchange between junior employees and senior colleagues, is regarded as a crucial
element in driving overall innovation within organizations and is gradually attracting the
attention of scholars. However, empirical research on its potential benefits is still relatively
scarce. Based on the cognitive appraisal theory of stress, this study investigates the rela-
tionship and internal mechanisms between reverse mentoring and employees” innovative
behaviors through a two-period follow-up survey of 528 employees in China’s science
and technology-based enterprises. The hypotheses were verified using structural equa-
tion modeling and bootstrap analysis, and the findings indicated that reverse mentoring
positively influenced employees’ innovative behaviors. Simultaneously, challenge stress
appraisal and continuous learning serve as chain mediators between reverse mentoring and
employees’ innovative behaviors. This study provides valuable references for organizations
to effectively implement reverse mentoring practices and foster innovation, offering a new
pathway for sustainable innovation among enterprise employees.

Keywords: reverse mentoring; innovation behavior; challenge stress appraisal; continuous
learning

1. Introduction

With the growing intergenerational diversity in workplaces, the phenomenon of senior
employees working alongside their junior counterparts is becoming more prevalent [1].
Compared to older colleagues, younger workers who have grown up in a digital environ-
ment typically possess more proficient information technology skills [2] and benefit from
the technical knowledge acquired through formal education. According to an OECD study,
32% of participants aged 55 to 65 reported a lack of computer skills or failing to pass relevant
tests, whereas this proportion was only 7% among participants aged 25 to 34 [3]. Conse-
quently, the intergenerational disparity in digital competencies presents an opportunity
for younger employees to provide targeted digital skills training to their older colleagues,
thereby assisting them in adapting to the rapidly evolving workplace [4]. This trend is
driving new developments in corporate mentorship programs. In fact, globally renowned
companies have begun to implement a series of programs that encourage younger employ-
ees to mentor their older colleagues, such as Huawei’s “ All-Employee Mentorship System”
and IBM’s “Global Mentor Program”. The application of “reverse mentorship”, which is
a novel approach to mentorship relationships, is becoming an increasingly widespread
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management practice. In reverse mentorship, less experienced employees take on the role
of mentors, while more experienced employees become mentees. This provides young
employees with more opportunities to interact with senior colleagues and obtain career
support [5,6], as well as fosters the continuous development of organizational learning.
However, research on the impact of reverse mentorship on young employees remains
scarce, making it an emerging field that requires urgent exploration.

In the era of information technology, tapping into and enhancing employees’ inno-
vative capabilities emerged as crucial for enterprises to acquire competitive advantages
and sustainable development. Consequently, exploring the antecedents that stimulate
individual innovative behaviors is paramount to further elevating corporate innovation
performance. Reverse mentoring, as a practice that facilitates intergenerational learning,
is regarded as an effective means to enhance organizational innovation capacity. Existing
literature suggests that combining the rich industry experience of older employees with the
cutting-edge technological mastery of younger employees presents new opportunities for
driving innovation [6,7]. However, the current academic literature on reverse mentoring is
largely conceptual and still exploratory [4], with most studies conducted in Western con-
texts. In the Chinese cultural context, characterized by relationship orientation, significant
power distance, and collectivism, empirical research on the impact of reverse mentoring on
employees’ innovative behavior is still limited. Moreover, the limited empirical research
that is available primarily builds upon the same theories, including social exchange theory,
leader-member exchange theory, and organizational age diversity [8]. However, very few
studies have examined the impact of reverse mentoring on younger employees from a
stress perception perspective in a Chinese context.

Given the novelty and unconventionality of reverse mentoring practices, the demands
of the attendant role can be a significant source of stress for young mentors [6]. According to
the cognitive appraisal theory of stress, individuals confronted with a meaningful stimulus
will evaluate whether it has an impact on their well-being, determining the stressor to be
either a challenge or threat [9]. By engaging in reverse mentorship practices, young mentors
can simultaneously gain self-esteem, a sense of accomplishment [5], and knowledge in
critical areas, such as skills and teaching techniques, from their senior counterparts [10], all
of which can be classified as positive outcomes and therefore a challenge. Consequently,
the current study selected challenge stress appraisal as the cognitive evaluation outcome
for young mentors.

Continuous learning is regarded as an efficacious and proactive stress-coping strat-
egy [11]. Occupations characterized by challenges and rapid knowledge updates can
enhance individuals’ perception of crisis, prompting them to engage in continuous learning
behaviors to counter stress threats [12]. Existing research has shown that mentors can gain
updated insights, namely, the promotion of personal learning behaviors through interaction
and mentoring processes [13]. Continuous learning enables young mentors to constantly
absorb new knowledge and approaches, as well as learn from the experiences of others,
thus equipping themselves with the ability to mentor older counterparts. The knowledge
accumulated and new abilities acquired during this process assist young mentors in recog-
nizing a broader range of solutions and generating more novel ideas [14]. Consequently, the
current study selected continuous learning as a stress-coping strategy, which subsequently
influences behavioral outcomes.

In summary, based on the theory of cognitive appraisal of stress, this study aimed
to explore the impact of reverse mentoring (stressor) on the innovative behaviors of em-
ployees (behavioral outcomes), as well as the chain mediating roles of challenge stress
appraisal (cognitive appraisal) and continuous learning (coping strategies) within this
relationship. Ultimately, the current study offers valuable insights for organizations to



Sustainability 2025, 17, 6

30f20

effectively implement the emerging management practice of reverse mentoring and to
promote the sustainability of employee innovation.

2. Theory and Hypotheses
2.1. Reverse Mentoring and Innovative Behavior

Reverse mentoring is a bottom-up mentoring approach, where younger mentors
are paired with more experienced senior colleagues or leaders to assist older mentees in
acquiring new information, typically on the subject of technology [15]. Innovative behavior
refers to the proactive actions of employees in proposing, introducing, and applying
new ideas to improve current work practices, with the aim of maximizing organizational
benefits [16].

The unique interaction paradigm of reverse mentoring encourages younger mentors
to share their novel knowledge, skills, and insights, facilitating the exchange of knowledge
between younger mentors and older mentees [17]. Both mentors and mentees can learn
from each other within the mentoring relationship [18,19]. By providing mentoring and
constant interaction with senior mentees, young mentors can also acquire new knowledge,
such as knowledge of organizational practices and experiences [20]. This assists younger
mentors in proposing a broader range of problem-solving solutions and generating novel
ideas [21]. Research indicates that interactions among different generations can help
individuals recognize the value of multiple perspectives and motivate them to engage in
innovative and creative thinking [22].

Reverse mentoring entails younger mentors imparting new technologies and per-
spectives to older employees. As younger mentors need to answer questions from older
employees and “teach while practicing”, their professional proficiency can also be refined
and enhanced during the course of continuous information output. By imparting crucial
skills to older learners, younger mentors can recognize the value and significance of their
own expertise, fostering increased self-confidence [23]. This perception of improved ability
is conducive to the generation of innovative ideas.

Reverse mentoring also offers a platform for younger mentors to connect with senior
colleagues, allowing them to share their professional knowledge, which contributes to a
sense of engagement and a perception of being valued by the organization [22,24]. The
high level of commitment to the organization that this fosters can, in turn, stimulate
younger mentors to reciprocate by demonstrating innovative behaviors that align with
organizational expectations. Based on the above points, the current study proposed the
following hypothesis.

H1: Reverse mentoring positively influences the innovative behavior of employees.

2.2. The Mediating Role of Challenge Stress Appraisal

The cognitive appraisal theory of stress posits that when individuals encounter stress-
ful situations, they determine the relevance of these situations to their interests through
cognitive appraisal and assess whether they have the ability to cope with the current events,
with challenge and threat appraisals constituting the two primary types of cognitive ap-
praisals [9]. In stressful circumstances, employees are more inclined to perform challenge
appraisals when they believe that investing time and effort will be beneficial for them.
Reverse mentoring represents a new role requirement for junior employees and might
engender a high or low degree of stress. Specifically, as mentors in reverse mentoring,
young employees need to constantly update their knowledge and skills to meet the de-
mands of mentoring older counterparts with the skills they lack. Simultaneously, young
employees sometimes have to confront the impacts of negative stereotypes, such as being
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regarded as lacking a strong work ethic and being self-centered [23], which may elicit
questioning or other negative reactions from the mentees. Research indicates that for young
employees who are just starting their careers, managing the role demands of unfamiliar
tasks and learning how to effectively facilitate reverse mentoring relationships can be quite
stressful [6]. Thus, reverse mentoring can be regarded as a stressor that stimulates further
cognitive appraisal among employees.

While reverse mentoring constitutes a source of stress for younger mentors, its en-
gagement also brings potential benefits. By enhancing young employees’ organizational
identification, reverse mentoring can stimulate them to view it as a beneficial stressor that
promotes personal growth and development. First, through reverse mentoring, younger
mentors have the ability to engage with more experienced and higher-status supervisors,
helping them to obtain access to the mentees’ relational networks, increasing their social
capital [25] and possibly accelerating career development [26]. Second, engaging in re-
verse mentoring can enhance younger mentors’ leadership, communication, and teaching
skills [23,27], laying the foundation for their future career advancement. Third, millennial
employees have the aspiration to demonstrate their competence in the workplace and
desire to be heard, recognized, and respected [26]. By participating in reverse mentor-
ing practices, younger mentors are offered opportunities where they can showcase their
knowledge, as well as their competence in teaching skills, strengthening their sense of
self-actualization [28]. Organizational identification, as a special form of social identifi-
cation, refers to the process by which individuals define themselves as members of an
organization and develop a sense of belonging within it. According to social identity theory,
organizational identification, as a form of social identification, refers to individuals defining
themselves as members of the organization [29], thereby gaining a sense of belonging to the
organization. Reverse mentoring, by fulfilling the younger mentors’ needs for belonging,
respect, and competence, further encourages them to view the reverse mentoring program
as a positive opportunity, transforming it into a challenge rather than an obstacle. Reverse
mentoring satisfies junior mentors’ needs for belonging, respect, and competence, further
motivating them to perceive reverse mentoring as a positive opportunity, thereby framing
it as a challenge rather than an obstacle. In summary, reverse mentoring, despite being a
source of stress, contributes to the future development and promotion of younger mentors.
When employees perceive it as a beneficial stressor that promotes their development and
can be effectively managed through continuous knowledge enhancement, they are more
inclined to evaluate it as a challenge rather than a threat.

Individuals tend to exhibit positive and proactive behaviors when they perceive stres-
sors as challenges rather than threats [30]. First, appraising stressors as challenges typically
brings about positive psychological experiences for employees, such as enthusiasm, hope,
and aspiration [31]. These positive emotions contribute to enhancing innovative thinking
and initiative, thereby leading to more vigorous participation in innovative behaviors [32].
Second, employees who appraise stressors as challenges view these stressors as opportu-
nities for advancing their personal goals and growth, holding the belief that successful
coping with stressors will be rewarded accordingly [33]. This expectation might motivate
employees to invest more time and energy and engage in problem-oriented proactive
behaviors [34], such as conducting information and resource searches, experimenting with
new working methods, and responding to work demands resulting from reverse mentor-
ing in a more flexible manner. This contributes to the generation and implementation of
innovations. Based on the above points, the following hypothesis was proposed.

H2: Challenge stress appraisal mediates the relationship between reverse mentoring and the
innovative behaviors of employees.
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2.3. The Mediating Role of Continuous Learning

Continuous learning refers to the voluntary and autonomous behavior of individuals
engaging in a series of formal or informal learning activities aimed at promoting their future
careers through the “application and transfer of knowledge” [35]. First, reverse mentoring
requires young mentors to impart knowledge, share insights, and address questions,
constituting a process of knowledge output for them. During this process, young mentors
can identify their own areas of knowledge weakness, necessitating continuous updating
and expansion of their knowledge base. This learning demand prompts engagement
in continuous learning behaviors. Second, reverse mentoring offers young mentors the
opportunity to communicate with older mentees, allowing them to acquire knowledge
through observation, feedback, and exchange during interactions with older mentees; these
behaviors fall within the scope of continuous learning. It has been noted that high-quality
mentoring relationships reinforce mentors’ perceptions of their mentoring competence,
which in turn promotes them to actively engage in learning to further improve their
mentoring skills [36].

Knowledge and skills constitute the foundation for innovative behaviors, while learn-
ing activities serve as an essential means for acquiring and managing this knowledge [37].
First, continuous learning contributes to enhancing employees’ perceptions of their job-
related competencies [38]. For instance, younger employees can cultivate their compe-
tencies by discussing work issues with older colleagues. When employees have greater
confidence in their professional knowledge and competence, they are more inclined to
engage in innovative behaviors through accumulated experience and skills. Second, con-
tinuous learning is a process in which an individual acquires knowledge actively rather
than passively. This intrinsically self-driven learning mindset stimulates young mentors to
actively seek new information, such as learning new roles/tasks, new performance expec-
tations, and acquiring new skills, to address the challenges posed by reverse mentoring,
which is indispensable for achieving innovative behavior. Based on this, the following
hypothesis was proposed.

H3: Continuous learning mediates the relationship between reverse mentoring and innovative
behaviors of employees.

2.4. Chain Mediation Effect of Challenge Stress Appraisal and Continuous Learning

An individual’s assessment of a stressor affects subsequent coping strategies. When
individuals perceive work as challenging, they are more inclined to adopt problem-focused
coping strategies [9]. Specifically, individuals who make challenging stress appraisals
believe that the current situation is conducive to self-development and focus their attention
on potential gains, growth, and learning [39,40]. It has been demonstrated that learn-
ing behavior is a positive and effective means of coping with stress [41]. Therefore, the
challenging characteristics of reverse mentoring are more likely to stimulate intrinsic moti-
vation, encouraging employees to invest greater effort in seeking learning opportunities
and continuously updating their knowledge systems; in other words, challenge perception
stimulates individuals to engage in continuous learning behaviors in an effort to address
the challenges of updating their knowledge to keep abreast of technological changes, allow-
ing them to ultimately establish a harmonious mentoring relationship with older learners.
Additionally, employees who make challenging stress appraisals tend to maintain a more
positive work mood, perceiving current stressors as positive and variable, which can be
addressed by increased efforts, such as enhancing learning motivation [42].

Based on the relationships presupposed in hypotheses 2 and 3, and in combination
with the mechanism of “stressor — cognitive appraisal — coping strategy — behavioral
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outcome” proposed by the cognitive appraisal of stress theory, this study posits that
reverse mentoring influences innovative behaviors of employees through the successive
mediating effects of cognitive appraisal and coping strategies. Reverse mentoring can bring
potential benefits to younger mentors, such as obtaining the experience of older mentees,
gaining respect, and feelings of personal achievement [43], which constitutes a kind of work
demand that can bring them returns after investing their time and energy. Consequently,
employees are inclined to evaluate reverse mentoring as a challenge during the cognitive
appraisal process. Employees who perceive reverse mentoring as challenging are more
likely to adopt a problem-oriented approach, proactively refining and updating their
knowledge and learning communication and teaching skills; that is, prompting them to
adopt a coping strategy of continuous learning. This accumulation of knowledge and skills
then enables employees to contribute more novel and useful ideas to the organization [44],
thereby exhibiting greater innovative behavior. Based on the above analyses, the following
hypothesis was proposed.

H4: Challenge stress appraisal and continuous learning play a chain mediation role in the relation-
ship between reverse mentoring and the innovative behavior of employees.

The hypothetical model for this study is shown in Figure 1.

H4
Challenge stress

. Continuous leaming
appraisal

H2 H3 H2 H3

Reverse mentoring Innovation behavior

o ) ) ) ) \
stressor ———» cognifive appraisal —————————® coping strategies ——————® behavioral outcomes :
I
I
I

cognitive appraisal theory of stress

Figure 1. Theoretical model diagram.

3. Methodology
3.1. Design

This cross-sectional quantitative study was conducted from early March 2024 to the
end of May 2024, recruiting employees from technology companies as research participants.

3.2. Participants

Convenience sampling was used to recruit participants. Eight technology companies
from Beijing, Henan, Hebei, and Shandong provinces were randomly selected to recruit
employees who meet the inclusion criteria. In convenience sampling, participant selection
is based on accessibility and availability, not necessarily on the representativeness of the
entire population. The inclusion criteria for participants were as follows: (1) currently
holding a position at a technology firm; (2) provided informed consent and voluntarily
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participated in the study; and (3) engaged in reverse mentoring (screened through the item
“I share knowledge or new technologies with my old colleagues or supervisors”).

3.3. Data Collection

For data collection, an online survey platform (Wen-Juanxing) was utilized to create
and retrieve electronic questionnaires. Before the survey, approval was obtained from the
administrators, and they were provided with relevant training. Subsequently, links to a
questionnaire were distributed to the administrators in each technology company. Respon-
dents completed the questionnaires online and could only submit them after answering all
items. The survey was conducted anonymously, and respondents had the right to withdraw
from the survey at any time. Before the survey began, participants were informed of the
study purpose, the study duration, and their anonymity, and that voluntary submission of
the questionnaire would be considered to constitute voluntary participation in the survey.
After obtaining informed consent from participants, they were instructed to fill out the
questionnaires truthfully. To minimize the impact of common method bias and accurately
assess the causal relationships between variables, this study adopted a two-wave data
collection strategy. However, in multi-wave data collection, both excessively long and short
time intervals can compromise the accuracy and validity of the findings [45]. Drawing
on previous studies and considering the practical context of this research [46], the data
collection interval was set to one month. Participants were also required to fill in their
surname and the final four digits of their phone number as a pairing cue for the two time
points. At time point one, 580 questionnaires were distributed that required participants
to fill in demographic information, as well as answer questions about reverse mentoring
and appraising challenge stress. Questionnaire 2 was distributed one month later, and
participants were invited to complete the continuous learning and innovative behavior
questionnaires based on the valid questionnaires collected in the first phase.

3.4. Measures

The scales utilized in this study are all derived from mature scales with high reliability
and validity, which have been employed and validated by scholars both domestically and
internationally. When introducing foreign scales, the Chinese scales were formed by strictly
adhering to the procedure of “translation-back translation” [47].

3.4.1. Reverse Mentoring

Reverse mentoring was evaluated using the scale developed by Garg et al. [24], which
consisted of 11 items. Each item was rated using a 5-point Likert scale, ranging from
1 (strongly disagree) to 5 (strongly agree), and included questions such as “I feel capable
of reporting the latest technologies and emerging trends to my mentee, namely an older
colleague or supervisor”. A higher score on this scale indicated a stronger reverse mentoring
relationship. The Cronbach’s alpha value for this scale was 0.858.

3.4.2. Challenge Stress Appraisal

The measurement of this variable employs the scale developed by LePine et al. [48],
which consisted of 3 items. All items were scored using a 5-point Likert scale, ranging from
1 (strongly disagree) to 5 (strongly agree). An example item is “Overall, I feel that my work
contributes to my personal achievement”. Higher scores on this scale indicated higher
assessments of challenging stress by the participants. The Cronbach’s alpha value for this
scale was 0.801.
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3.4.3. Continuous Learning

The scale used was based on one developed by Liu et al. [49], specifically for use
within a Chinese context, and consisted of 3 items. Each item was scored using a 5-point
Likert scale, ranging from 1 (strongly disagree) to 5 (strongly agree), with items such as “If
know what I need to learn, I will actively seek learning opportunities”. A higher overall
score indicated better continuous learning behavior of the individual. This scale has been
validated among Chinese working populations with good reliability and validity [50]. The
Cronbach’s alpha value for this scale was 0.803.

3.4.4. Innovative Behavior

The scale adopted was based on one developed by Scott and Bruce [16], which con-
sisted of 11 items. Each item was scored using a 5-point Likert scale, ranging from 1 (strongly
disagree) to 5 (strongly agree). An example item is “I will make practical plans for the imple-
mentation of new ideas”. A higher overall score indicated better innovative behavior of the
individual. The Cronbach’s alpha value for this scale was 0.868.

3.4.5. Control Variables

Based on previous research [51], the current study controlled for participants’ gender,
age, working years, education level, job type, and position to mitigate their impact on
the results.

3.5. Data Analysis

This study employed SPSS 25.0 software for statistical analysis. For count data, results
were presented in the form of frequencies and corresponding proportions, while measure-
ment data were presented through means and standard deviations. Pearson correlation
analysis was used to explore the correlations between reverse mentoring, challenging stress
appraisal, continuous learning, and innovative behavior. The PROCESS macro program
(Model 6) in SPSS 25.0 was utilized to test the multiple mediation model, aiming to initially
verify whether the hypothetical relationships among the variables were established. Specifi-
cally, the number of bootstrap samples was set to 5000, and a 95% bias-corrected confidence
interval was constructed. If the confidence interval did not include zero, it indicated that
the effect was statistically significant. Mplus 8.0 was used to construct structural equation
models and conduct model comparisons to find the optimal model. After determining
the optimal model, the bootstrap method in Mplus 8.0 was applied again to further test
the significance of direct and mediation effects. p < 0.05 was considered as the criterion to
determine whether the difference was statistically significant.

4. Results
4.1. Common Method Bias Test

Since all the variables in this study were self-assessed by the young mentors, there
might be the issue of common method bias. To examine the influence of common method
bias, this study employed Harman'’s single-factor test to analyze the principal components
of all the scale question items involved. The results demonstrated that the unrotated first
factor accounted for 36.863% of the total variance of the data, which is below the critical
threshold of 50% and within an acceptable range, indicating that the common method bias
in this study is not severe.

4.2. Demographic Characteristics

A total of 580 questionnaires were distributed. By eliminating the questionnaires that
were too short to answer, not filled out carefully, and not matched, 528 valid questionnaires
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were ultimately recovered, and the validity rate of questionnaire recovery was 91.03%. A
detailed distribution of sample characteristics is presented in Table 1. Independent sample
t-tests and an analysis of variance (ANOVA) were used to compare scale scores. Statistically
significant differences in innovation behavior were found among employees of different
genders, ages, years of work, job types, and positions.

Table 1. Sample characteristics and score distribution of innovative behavior (N = 528).

Innovative
Variables Subject N (%) Behavior t/F P
Mean + SD
Males 254 (48.1) 2457 +329 11.689 0.001

Gender Females 274 (51.9)  23.68 + 4.27

<25 years old 156 (29.5) 2292+441 7546  <0.001
Age 26-35 years old 327 (61.9)  24.54+3.59
36-45 years old 34 (6.4) 2494 +2.82
>46 years old 11 (2.1) 25.45 + 1.75

<2 years 161 (30.5) 22.80 £+ 4.45 9.827 <0.001
Years of 3—4 years 142 (26.9) 2492+ 294
work 4-5 years 74 (14.0) 2434 4+ 3.64
>5 years 151 (28.6)  24.63 + 3.69

High school and below 17 (3.2) 2294 +4.01 1564 0.197
. Specialty 75 (14.2) 23.48 +4.54
Education Undergraduate 372 (70.5) 24.31 + 3.66
Postgraduate and above 64 (12.1) 23.97 + 3.96

Technical 189(35.8) 2444+310 5591  <0.001
Production 53 (10.0) 2491 + 3.07
Job type Sales 98 (18.6) 24.04 - 4.15
Administration 132 (25.0) 24.27 + 3.98
Others 56 (10.6) 2195 +5.14

General Employees 310 (58.7) 2341 +£425 9116  <0.001
. Grassroots Managers 136 (25.8) 2493 + 2.86
Position Middle Managers 74 (14.0) 2527 £3.12
Senior Managers 8 (1.5) 26.50 + 2.39

4.3. Validity Analysis

To examine the discriminant validity among the four variables of reverse mentoring,
challenge stress appraisal, continuous learning, and innovative behavior, a confirmatory
factor analysis was carried out using Mplus 8.0, and the results of the analysis are presented
in Table 2. The four-factor model demonstrated the best fit compared to the other three
models (x?/df = 1.644 < 2, RMSEA = 0.035 < 0.08, CFI = 0.969 > 0.9, TLI = 0.965 > 0.9,
SRMR = 0.033 < 0.08). These results indicate that the four variables involved in this study
possessed adequate discriminant validity.

4.4. Correlation Analysis

Descriptive statistics and correlation analyses were conducted using SPSS 25.0, with
the results presented in Table 3. The reverse mentoring was significantly and positively
correlated with challenging stress appraisal (r = 0.577, p < 0.01), continuous learning
(r=0.478, p < 0.01), and innovative behaviors (r=0.616, p < 0.01). Additionally, challenging
stress appraisal was significantly and positively correlated with individual continuous
learning (r = 0.431, p < 0.01) and innovative behaviors (r = 0.452, p < 0.01). Furthermore,
continuous learning was significantly and positively correlated with employee innovative
behavior (r = 0.607, p < 0.01).
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Table 2. Results of validation factor analysis (N = 528).

Model Factors x2 df x2df CFI TLI RMSEA  SRMR
4-factor model (RM, CSA, CL, IB) 368.262 224 1.644 0.969 0.965 0.035 0.033
3-factor model (RM, CSA +CL, IB) 708.663 227 3.122 0.898 0.886 0.063 0.048
3-factor model (RM, CSA + 1B, CL) 742.198 227 3.270 0.891 0.878 0.066 0.054
2-factor model (RM + CSA, CL + IB) 765.186 229 3.341 0.886 0.875 0.067 0.047
2-factor model (RM, CSA + CL + IB) 911.309 229 3.980 0.855 0.840 0.075 0.059
2-factor model (RM +IB, CSA + CL) 1081.841 229 4.724 0.819 0.800 0.084 0.063
2-factor model (RM + CL, CSA + IB) 1087.792 229 4.750 0.818 0.799 0.084 0.067
1-factor model (RM+CSA +CL+1IB) 1237.080 230 5.379 0.787 0.765 0.091 0.068

Note: N = 528. Abbreviation: RM, Reverse mentoring; CSA, challenge stress appraisal; CL, continuous learning;
1B, innovative behaviors.

Table 3. Descriptive statistical analysis (N = 528).

Variables M SD 1 2 3 4 5 6 7 8 9 10
1. Gender 1.519 0.500 —
2.Age 1.811 0.639 0.035 —
3.Working years 2.407 1.194 0.081 0’5*51 —
4. Education 2915 0.621 0.075 0.060 0.029 —
5. job type 2.646 1.444 Oi? 7 0.063 0.033  0.078 —
6. Position 1583 0.784 —0.062 0'3*16 0'2?9 0’3*26 0.015 —
7. RM 4.049 0524 —0.078 03*0 3 0'*1*81 0.001 _0;088 0'3*71 —
8. CSA 4183 0.624 —-0.012 0.039 0.086* 0.016 _0,;111 0.072 0'5*77 —
9.CL 4141 0.621 —0.052 0’3*39 0‘3*20 0.059 —0.043 0’3:15 O'i78 O’i?’l —
10.1B 4016 0.643 _(,){*118 0.3*91 0.3*62 0.061 —2;135 0.3*16 0.2}6 0.i52 0.207 .

Notes: N = 528; ** p < 0.01, * p < 0.05. Abbreviation: RM, Reverse mentoring; CSA, challenge stress appraisal;
CL, continuous learning; IB, innovative behaviors.

4.5. Hypothesis Testing

This study employed the Process plugin in SPSS 25.0 to test the main effects and the
chain mediation effect. The number of bootstrap samples was set to 5000, and 95% bias-
corrected confidence intervals (95% CI) were constructed. If the interval did not include
zero, it indicated that the mediation effect was established. Results are presented in Table 4.
Based on the outcomes of bootstrap analysis, the effect value of reverse mentoring on
innovative behavior was 0.453, and the 95% confidence interval did not include the zero
value, suggesting that reverse mentoring had a significantly positive effect on innovative
behavior. Thus, hypothesis H1 was initially supported. The path coefficient for “reverse
mentoring — challenge stress appraisal — innovation behavior” was 0.042, and the 95%
confidence interval included zero. Therefore, hypothesis H2 was not supported, indicating
that the influence of reverse mentoring on innovation behavior is not achieved solely by
affecting challenge stress appraisal. Consequently, it was necessary to revise the theoretical
model. Finally, the model after eliminating the path of reverse mentoring — challenge
stress appraisal — innovative behavior was selected as the hypothetical model of this paper.
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Table 4. Bootstrap analysis results for serial mediation (N = 528).
95% CI
Type of Effect Effect Path Effect SE Lower Upper
Limits Limits

Total effect 0.712 0.043 0.627 0.796

Reverse mentoring
Direct effect — innovative 0.453 0.049 0.356 0.549

behavior
Total direct 0259  0.047 0.173 0.360
effect

Reverse mentoring

indirect effect ~ * Challengestress ), 0.037 —0.028 0.121
appraisal —

innovative behavior

Reverse mentoring
o continuous 0150  0.036 0.088 0.227

earning —

innovative behavior

Reverse mentoring

— challenge stress
appraisal — 0067  0.019 0.032 0.104

continuous learning
— innovative
behavior

After removing insignificant paths to select the optimal model, this study employed
Mplus 8.0 to construct a structural equation model for testing. Four nested competitive
models were established based on the theoretical model. Competitive Model 1 only re-
moved the reverse mentoring — continuous learning path. Competitive Model 2 only
removed the challenging stress appraisal — innovative behavior path. Competitive Model
3 transformed into a fully chained mediation model by deleting both the reverse mentoring
— continuous learning and the challenging stress appraisal — innovative behavior paths.
Competitive Model 4 simultaneously removed the reverse mentoring — innovative behav-
ior and challenge stress appraisal — continuous learning paths. The results, as shown in
Table 5, indicated that both the parsimonious model (Competing Model 2), after removing
insignificant paths, and the theoretical model exhibited better-fit parameters than the other
models. Although there was no significant difference between the parsimonious model
(Competitive Model 2) and the theoretical model as a whole (Ax? = 0.454, p > 0.05), the
parsimonious model demonstrated superior fit parameters in some respects. Therefore, the
parsimonious model, after removing insignificant path coefficients, was determined to be
the optimal model.

Based on the revised model, hypothesis testing was conducted using Mplus 8.0 soft-
ware. The results of the path analysis, based on bootstrapping, are presented in Figure 2
and Table 6. After controlling for employees’ gender, age, working years, education level,
job type, and position, reverse mentoring was found to positively influence innovative
behavior (b = 0.478, p < 0.001), and the 95% confidence interval did not encompass zero,
indicating support for hypothesis H1. As shown in Table 4, the influence of reverse mentor-
ing on innovative behavior through challenge stress appraisal was not significant (b = 0.042,
95% CI[—0.028, 0.121]); thus, hypothesis H2 was not supported. Reverse mentoring pos-
itively influenced innovative behavior through continuous learning (b = 0.208, 95% CI
[0.097, 0.381]), supporting hypothesis H3. Additionally, reverse mentoring positively influ-
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enced innovative behavior through the chain mediation of challenge stress appraisal and
continuous learning (b = 0.095, 95% CI [0.015, 0.189]), supporting hypothesis H4.

Table 5. Fit indices of structural equation models.

Model X2 df x2/df CFI TLI RMSEA SRMR Ax? Adf
Theoretical 368.481 224 1.645 0969  0.965 0.035 0.033
Model
Competing 399.176 225 1.774 0963 0958 0.038 0.044 30695 1
Model 1 e
Competing 368.935 225 1.640 0969  0.966 0.035 0.033 0.454 1
Model 2
Competing 32.721
o3 401.202 226 1.775 0963  0.958 0.038 0.045 o 2
Competing 425.349 226 1.882 0958  0.953 0.041 0.044 56.868 2
Model 4 xx

Notes: N = 528; *** p < 0.001.

p=0.234*
Challenge stress . .
appraisal Continuous learning
p=0.795%** p=0.507%*=*
p=0.410%**
p=0.478%**
Reverse mentoring » Innovation behavior

Figure 2. Path Coefficient Results. Note: *** p < 0.001, ** p < 0.01, and * p < 0.05.

Table 6. Path analysis results based on bootstrapping (N = 528).

Type of Effect Effect Path Effect SE 95% CI

Reverse mentoring —

Direct effect . 0.795 0.102 [0.621, 1.019]
challenge stress appraisal

Reverse mentoring — 0.410 0119  [0.202,0.664]

continuous learning

Challenging stress
appraisal — continuous 0.234 0.109 [0.016, 0.447]
learning

Continuous learning — 0.507 0.086  [0.348,0.686]

innovative behavior
Reverse mentoring — 0.478 0.080 [0.331, 0.645]

innovative behavior
Reverse mentoring —
indirect effect continuous learning — 0.208 0.071 [0.097, 0.381]
innovative behavior
Reverse mentoring —
challenging stress

appraisal — continuous 0.095 0.044 [0.015, 0.189]
learning — innovative
behavior
Total effect 0.780 0.081 [0.633, 0.949]

Note: All path coefficients shown are unstandardized.
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5. Discussion

In the digital era, the turbulence and complexity characteristics of the competitive
environment are more obvious [52], posing greater challenges to technology companies
and employees. If a company lacks competitive advantages, its sustainability will be
negatively affected, potentially leading to failure. Employee innovative behavior is crucial
for enhancing corporate competitive advantages and promoting overall organizational
sustainability [53]. In particular, the emergence of new technologies is gradually reshaping
traditional ways of working, necessitating continuous innovation from employees to adapt
to the rapid pace of industry development [54]. Young employees often stand at the
forefront of these new technologies and are equipped with the ability to teach their less
tech-savvy older colleagues how to use these technologies. Through reverse mentoring,
diverse generational perspectives converge, promoting continuous organizational learning
and stimulating innovative vitality [55]. Therefore, delving deeper into the application of
reverse mentoring within organizations holds profound significance and utility for driving
continuous innovation and sustainable development in enterprises. Based on the cognitive
appraisal theory of stress, this study examined the relationship and mechanism between
reverse mentoring and the innovation behavior of employees. The main conclusions were
as follows: (1) reverse mentoring has a significant and positive impact on employees’
innovative behavior; (2) the mediating role of challenging stress appraisal between reverse
mentoring and employees’ innovative behavior was not significant; (3) continuous learning
mediates the relationship between reverse mentoring and employees’ innovative behavior;
and (4) challenge stress appraisal and continuous learning play a chain-mediating role
between reverse mentoring and employees’ innovative behavior.

First, the findings of this study indicate that reverse mentoring can significantly and
positively predict employees’ innovative behavior, providing empirical support for under-
standing the critical role of reverse mentoring practices in the context of Chinese enterprises.
Previous research has suggested that reverse mentoring connects younger mentors, who
bring fresh perspectives on products, services, and processes, with older employees, who
are well-versed in organizational workflows, thereby offering new opportunities for organi-
zational innovation [6]. However, there is still a lack of extensive empirical validation. This
study supports and extends prior research by demonstrating that reverse mentoring, as an
emerging organizational practice, can encourage younger employees to engage in innova-
tion. Specifically, By participating in reverse mentoring practices, young employees not
only gain experiential knowledge from older employees but also refine and develop their
own professional skills in the process of teaching new ideas or knowledge to their older
colleagues. This acquired knowledge and enhancement of skills contribute to increasing
employees’ willingness and confidence to engage in innovative behaviors.

Second, the findings indicate that challenge stress appraisal does not significantly
mediate the relationship between reverse mentoring and employees’ innovative behavior,
suggesting that perceiving stress as a challenge rather than a threat does not necessarily en-
hance employees’ innovative behaviors. While this result contradicts the initial hypothesis,
it aligns with insights from previous studies. According to the cognitive appraisal theory
of stress, individuals who appraise stress as a challenge tend to focus on the potential
growth and benefits associated with the stressor [9]. Overcoming challenging stressors
may lead to material rewards and a sense of accomplishment; this does not imply that
challenging stress is recognized equally by all individuals. For instance, studies have found
that when work resources fail to meet the needs of the post-90s generation of employees in
coping with challenging stress, the positive effect of challenging stress on their perception
of organizational support is greatly reduced [56]. In the context of reverse mentoring,
mentors are often younger and less experienced employees. These less experienced em-
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ployees often face limited resources, job instability, and incomplete psychological contracts
with their organizations [57]. Even if they perceive reverse mentoring as a challenge, their
constrained resources and situational challenges may hinder their ability to engage in
innovative behaviors effectively.

Third, the current results unveil the mediating role of continuous learning between
reverse mentoring and the innovative behavior of employees. Reverse mentoring enhances
continuous learning among younger employees, which in turn stimulates their innovative
behavior, aligning with previous research conclusions. Reverse mentoring is characterized
by a bidirectional transfer of knowledge [58], and previous research has confirmed that
mentors can learn from mentoring relationships, such as through acquiring mentoring and
specific relational knowledge [36]. Moreover, continuous learning has been shown to have
a significant positive impact on innovative behavior [50]. Young employees need to acquire
necessary professional knowledge and skills in specific domains to equip themselves with
the ability to share knowledge with older employees, while also coping with rapid updates
in knowledge and technology. These demands prompt young employees to engage in
continuous learning behaviors as a coping mechanism. Through continuous learning,
young employees can broaden their horizons, enhance their job competence, actively seek
new information, and master new technologies. The knowledge and skills acquired through
such learning are indispensable for realizing innovative behaviors.

Fourth, existing research on reverse mentoring has primarily focused on conceptual
discussions, with limited empirical studies largely based on theories such as social ex-
change and leader-member exchange to explore its potential impacts on organizations and
individuals [8]. However, the mechanisms through which reverse mentoring influences
employees’ innovative behavior remain underexplored. This study innovatively situates
reverse mentoring within the framework of the cognitive appraisal theory of stress and
finds that continuous learning and challenge stress appraisal play a chain-mediating role be-
tween reverse mentoring and employees’ innovative behavior. This conclusion is consistent
with the literature [6,12]. Reverse mentoring requires young employees to continuously
update their knowledge base, enhance their mentoring skills, and manage and maintain re-
lationships with mentees, which collectively serve as sources of stress for young employees.
However, reverse mentoring also brings additional benefits to young employees, such as
acquiring knowledge of organizational routines and experience from older colleagues, as
well as earning respect and recognition from these same colleagues. According to the cogni-
tive appraisal theory of stress, employees tend to evaluate reverse mentoring as a stressor,
as beneficial for their personal development, and as something that can yield rewards
through effort; in other words, they tend to appraise the stress as a challenge. Individuals
who make such challenging appraisals adopt continuous learning strategies to cope with
the stress brought by reverse mentoring. The knowledge and skills acquired through this
continuous learning process are necessary conditions for creatively solving problems and
improving current processes, thereby promoting individual innovative behavior.

5.1. Theoretical Implications

This study holds significant theoretical implications. First, this research enhances the
focus on the emerging organizational practice of “reverse mentoring”, thereby enriching
the study of mentoring more comprehensively. The concept of mentoring relationships has
long existed, with previous academic and practical domains primarily concentrating on
traditional mentoring models, wherein experienced employees act as mentors, providing
knowledge and teaching skills necessary for the professional development of less experi-
enced mentees. However, with advancements in information technology and the increasing
influx of millennial employees entering the labor market, reverse mentoring, a novel form
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of mentoring relationship, is gaining attention [20]. Given the novelty of this intervention,
empirical research on reverse mentoring is currently limited [59], with most studies only
theoretically exploring its potential impact on employees and organizations. Furthermore,
scholars’ attention has primarily focused on bridging the technological divide between gen-
erational groups [60], alleviating social isolation among older adults [23], and cultivating
young leaders [26]. However, research combining employees’ innovative behavior with
reverse mentoring remains scarce. Therefore, this study explores the intrinsic relationship
between reverse mentoring and employees’ innovative behavior, thereby further enriching
and expanding the research on the effects of reverse mentoring.

Additionally, the majority of current research on reverse mentoring tends to favor qual-
itative methods [8], with relatively few studies employing quantitative or mixed methods.
Given that reverse mentoring serves as an instrument of social exchange, social exchange
theory and leader-member exchange theory are frequently utilized as fundamental theories
in extant reverse mentoring studies [5,60,61]. In contrast, the current study situated reverse
mentoring within the framework of the cognitive appraisal of stress theory, verifying the
effectiveness of the “stressor — cognitive appraisal — coping strategy — behavioral out-
come” process in explaining the relationship between reverse mentoring and employees’
innovative behavior. This sheds light on the “black box” mechanism of how reverse mentor-
ing influences the innovative behaviors of employees. Notably, the independent mediating
effect of challenge stressor appraisal was not significant in this study, indicating that indi-
viduals do not immediately engage in innovative behavior upon perceiving stressors as
challenges. Rather, the entire process is one of gradual adaptation. When confronted with
challenge stressors arising from reverse mentoring, employees may update their knowledge
and skills by seeking feedback and engaging in self-directed learning, thereby fostering
continuous learning, which further enhances their innovative behavior. Consequently, this
study not only offers a new theoretical perspective for understanding the psychological and
behavioral responses of employees to reverse mentoring, actively responding to scholars’
calls for expanding and enriching existing theories in reverse mentoring research [8] but
also enriches the application of cognitive appraisal theory of stress in the context of reverse
mentoring research.

5.2. Practical Implications

Firstly, employees’ innovative behavior is crucial for enhancing overall innovation
performance and core competitiveness of technology enterprises. According to the findings
of this study, reverse mentoring has a significant positive effect on stimulating employees’
innovation behavior. Therefore, managers should actively explore how to best design and
implement reverse mentoring programs in the workplace to facilitate knowledge exchange
between younger mentors and older colleagues, thereby promoting the sustainability of
employee innovation within the enterprise. Specifically, companies can adopt the following
measures. First, to attract the participation of younger employees, companies should estab-
lish a comprehensive incentive mechanism that tracks the contributions of reverse mentors
and rewards them, such as providing certificates, and promotion opportunities. Second, to
attract the participation of older employees, companies should create an inclusive, open,
and communicative learning environment, which will foster the perception among older
employees that the organization values their growth and development. Although reverse
mentoring offers many potential benefits, this practice also involves certain risks, and orga-
nizations need to be mindful of some critical prerequisites. Therefore, organizations should
cultivate a culture that prioritizes employee development and collaboration, encouraging a
focus on mutual learning among colleagues while alleviating older employees’ perception
of status threats. Furthermore, organizations should establish effective communication
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platforms. For instance, they could implement mentoring meetings and sports activities,
promoting open dialogue, enhancing mutual trust, and reducing generational conflicts.

Secondly, companies should seek to identify and manage the stress appraisal process
of young mentors. The turnover rate of employees in technology-based enterprises has
remained high [62], and reverse mentoring, as a bottom-up approach, can effectively reduce
employee turnover [63]. However, reverse mentoring may also impose additional stress on
employees. If their cognitive process is not well-managed, it could exacerbate employee
turnover. While it is important for managers to help young employees foster an optimistic
and enterprising work attitude, enabling them to perceive the benefits of reverse mentoring
so they can view it as an opportunity, rather than an impediment, it is also critical to provide
necessary resources for participating employees, such as access to online learning platforms
and reasonable reduction of daily workload to appropriately invest time in learning. By
enhancing employees’ challenge assessments, they can be further motivated to engage in
continuous learning and innovative behaviors.

Thirdly, the half-life of knowledge is increasingly shortening, and for organizations
facing global competition, continuously updating employees” knowledge is crucial for
maintaining their competitive advantage and achieving business sustainability [64]. There-
fore, companies should actively support employees’ continuous learning behavior to pro-
mote the establishment of enterprise innovation and long-term sustainable development
capability. Likewise, employees should consciously cultivate a proactive and sustained
awareness of professional learning. This is especially true within the continuous application
of advanced equipment and technologies; employees need to continuously enhance their
abilities to acquire information and apply new technologies to effectively cope with the
ever-changing environment. Additionally, managers can guide employees to establish the
concept of “learning by doing” through organizing practical activities, such as simulation
training and skills competitions. These measures can effectively promote employees’ con-
tinuous learning behavior, enhance their employability [38], and thus lay the foundation
for sustainable innovation of employees.

5.3. Limitations and Future Research

First, although the data in this study was collected through a two-stage approach, it is
still essentially a cross-sectional study. Future research could adopt a longitudinal design,
tracking the same sample at multiple time points to explore the long-term effects of reverse
mentoring on employees’ innovative behavior. Additionally, this study did not include a
control group of employees who did not participate in reverse mentoring, which may limit
the persuasiveness of the findings. Therefore, future studies could supplement the research
with experimental methods, incorporating a control group and random assignment, to
better compare the differences in innovative behavior between employees who participate
in reverse mentoring and those who do not, thereby strengthening the inference of causality.

Second, all the questionnaire items were self-reported by the young mentors, lacking
data from other raters, which may lead to exaggeration or underestimation of certain
behaviors and perspectives, thereby introducing common method bias. Although the
one-factor ANOVA results suggest that common method bias is not a serious issue in this
study, the conclusions still have limitations. Future research could utilize a 360-degree
feedback mechanism to collect feedback from colleagues, subordinates, and supervisors,
enhancing the triangulation of the data or gathering paired mentor-mentee data to validate
the findings further. Additionally, improving the data collection methods by using the
experience sampling method (ESM) to collect data at different time points could increase
the accuracy and objectivity of the research.
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Third, this study primarily focused on employees of technology firms; however, this
single-type sample selection may have some limitations, potentially affecting the gener-
alizability of the research findings. Reverse mentoring has been applied in various fields,
including business [63], education [65,66], and government [2]. Therefore, future research
could expand the sample scope by employing a multi-stage random sampling method to
ensure diversity in terms of geography, industry, company size, and employee levels.

Fourth, this study did not examine the boundary conditions of the impact of reverse
mentoring on employees’ innovative behavior. Given that individuals from different
cultural backgrounds may have different appraisals of the same stressors [67], future
research could, based on cross-cultural management theory, explore the moderating role of
cultural value factors (such as power distance, collectivism, etc.) on the effects of reverse
mentoring, in order to further advance cross-cultural research on reverse mentoring.
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