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Abstract University teachers' innovation ability is a critical driver of higher education qualityandnational
competitiveness. However,significant regional disparities~within China necessitateOncontext-specific

research. This study focuses on Shaanxi Province,a_major educational hub in Western=China where
university teacher innovation faces unique develapmental challenges,aiming to investigate the causal factors
influencing their innovation ability. Based @h anfintegrated>analysis of educatighal-innovation theory and
social cognitive theory,a comprehensive causal, model is proposed and validated. The model posits that
teachers' self-efficacy,instructional leadership,collaborative culture,and teacher”professional development
have direct effects on teachers' innovation=ability,with job satisfaction serving as a core mediating
variable A mixed-methods appreach.wasemployed,combining a quantitative survey of 430 teachers from 10
universities in Shaanxi Province with qualitative interviewsData‘were analyzed using Structural Equation
Modeling(SEM).The results alidate the hypothesized model,confirming significant/direct effects of the
aforementioned factors on“inpovation ability. Furthermore,job/satisfaction is confirmed.,as a key mediating
variable,through which self-efficacy,instructional leadership,collaborative culture,and teacher professional
development exert“significant indirect effects{on, teachers' innovation ability. The“study concludes that
enhancing teaeherjinnovation requires building, a“synergistic ecosystem*that cultivates individual teacher
confidence,fasters supportive leadership models-and collaborative cultures,provides continuous professional
development opportunities,and gctively-promotes teacher job satisfactioen.Fhis paper also proposes practical
recommendations for universitiescand palicymakers.

Keywords:Innovation Ability;University Teachers;Shaanxi Province;Job Satisfaction;Structural Equation
Modeling

innovation to address regional educational

1. INTRQDUCTION
disparities Ministry of Education, 2017, 2019).

Globalization and the knowledge economy
have intensified competition among countries, with
innovation emerging as a key determinant of
national competitiveness (Porter, 1990). University
teachers' innovative ability is not only crucial for
improving teaching quality but also directly
impacts a nation's socioeconomic development
(Altbach & Salmi, 2011). In China,
initiatives like the <Double First-Class”

highlight the necessity of enhancing faculty

strategic
project
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Shaanxi Province, a major hub of higher
education in northwest China, hosts over 100
universities, including top-tier institutions like
Xi'an Jiaotong University (Ministry of Education,
2023). However, empirical data indicates significant
challenges; for instance, studies report that heavy
research pressure and insufficient institutional
incentives restrict teachers' innovative enthusiasm
Li, 2021; Wang, 2022). Despite these challenges,

existing research on teacher innovation primarily
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focuses on quantitative analysis in Western
contexts, lacking investigations into the localized
mechanisms of central and western China (Zhang &
Liu, 2021).

To fill this gap, this study integrates Social
Cognitive Theory (Bandura, 1977) and Educational
Innovation Theory to construct a unified
framework. Grounded in Bandura's concept of
triadic reciprocal determinism, we posit that
individual (self-efficacy), organizational deadership,
culture), and behavioral (professional development)
factors interact to influence innovative outcomes.

This study addresses two core research
questions: (1) What is the causal model of university
teachers' innovative ability in Shaanxi Province?)2)
How does job satisfaction mediate this reldtionship?
By answering these questions,

this paper aims to provide> theeretical
enrichment and practical guidelines~for\regional

higher education reform.

2.Theoretical Framewptk and Hypotheses

This
framework based “en the-, integration of/ Social
Cognitive Theory»@SCT) and Motivation:-Hygiene

study cestablishes its conceptual

Theory. Socidl Cegnitive Theory (Bandura, 1977):
This theory emphasizes the (dynami¢ interplay
©2,
€8,
collaborative culture), and’behavior (e.g.,, innovation

between personal factors self-efficacy),

environmental factors leadership,
ability). We argue that~in the*context of Shaanxi
universities, teachers" self-¢fficacy (personal factor)
is shaped by the erganizational environment, which

n turn, drives innovative behavior.

Motivatien-Hyigiene Theory (Herzberg, 1968). To
explain the‘mediating role of job satisfaction, we
draw on Herzberg's theory. We hypothesize that
factors like leadership support (hygiene/motivator)
and professional development opportunities
which

subsequently bridges the gap between external

influence teachers' job satisfaction,

support and actual innovative behavior. Based on
this foundation, we propose a structural model
where job satisfaction mediates the relationship
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variables

antecedent

between (self-efficacy,

leadership, etc) and the outcome variable

(innovation ability).

3. Materials and Methods

3.1 Research Design

A mixed-methods approach was employed,
combining quantitative (survey) and qualitative
( in-depth interview) methods o ‘ensure
comprehensive and rigorous results:

3.2 Population and Samples

Quantitative Samples, The, target population
was’83,643 university teachers in Shaanxi Province
(Statistical ~ Bulletin-, “of® Shaanxi Province's
Education Deyelopment, 2023). Using stratified
random samplingy/430 valid questionnaires were
collected "ffom “10 representative universities (5
public undergraduate, 3 private undergraduate, 2
vooeational

colleges), covering diSCiplines such as English,
Computer Science, Statistics, and Physics. Sample
size was determined, using” G*Power 3.1 (effect
size=0.20, 0=0.05 for
equation modeling (Seper, 2024

power=0.90, structural

Qualitative_Informants: 20 key informants
weretselected *via purposive sampling, including
human resource executives, teaching management
staff, and teacher development center personnel
frem participating universities, to explore in-depth
factors

influencing innovation and promotion

strategies.
3.3 Research Instruments

Questionnaire: Developed based on literature
reviews and expert validation, the questionnaire
included three parts: (1) demographic information
( gender, school type, teaching subject, work
experience); (2) exogenous variables (self-efficacy: 9
items, leadership: 6 items, collaborative culture: 7
items, teaching technology development: 8 items);
(3) mediating variable (job satisfaction: 8 items); (4)
endogenous variable (teachers’ innovation ability: 8
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items) . All items used a S-point Likert scale
(1=lowest, 5=highest).

Instrument Quality: Content validity was verified
by 5 experts (IOC= 0.67-1.00), and reliability
analysis showed Cronbach’'s a coefficients for all
variables ranged from 0.89 to 0.93, indicating good
reliability.

In-depth
questions focused on factors influencing innovative
faced by
institutional support needs, with pilot testing to
ensure clarity and relevance.

Interview Guidelines:  Open-ended

ability, challenges teachers, and

3.4 Data Collection and Analysis

Quantitative Data: Collected via online “‘and
offline questionnaires from March to June 2024.

Data were analyzed using PLS-SEM with
ADANCO 24, including measupement ~model
validation  (reliability,  convergent \validity,

discriminant validity) and stractural model testing
(path coefficients, mediating effects),

Qualitative Data: Semi‘structured interviews
were conducted (30-45, minutes “each), transcribed
verbatim, and analyzed Using thematic coding to
identify key themes, and”supplement quantitative
findings.

4. Results and Discussion
4.1 Quantitative Results

411 Demographic  Characteristics /0f

Respondents
Among ‘the’ 430 participants, 56% were male

and 44y, female, reflecting a relatively balanced
gender distribution in the sampled university
teaching workforce. In terms of institutional type,
86.7% were from undergraduate institutions (public
and private) and 13.3% from vocational colleges,
aligning with the distribution of higher education
institutions in Shaanxi Province. Teaching subjects
were diversified: Statistics (22.5%), English 21.3%),
Chinese International Education (19%), Physics
(15.1%), Computer Science (11.8%), and Chemistry
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(10.3%),
representativeness. Work experience ranged from 1

ensuring cross-disciplinary
to 25 years, with adequate coverage of early-career,

mid-career, and senior teachers, avoiding bias

toward specific career stages.

4.1.2 Descriptive Statistics of Variables

All core variables exhibited moderate to high
levels on the 5-point Likert scale, indicating a
generally positive foundation for _ teacher
innovation in Shaanxi Province. self-efficacy.had a
mean ~of 8.48 )SD=0.92(,

modesate ~confidence in their @bility to handle

refleeting teachers’

teaching tasks and innOvation challenges.
leadership, scored a mean “of 3.43 )SD=0.94(,
suggesting that whileq leadership support for
innovation exists, there is room for improvement in
institutional leadegship practices. collaborative
culture achieved\/a mean of 3.49 )SD=0.93(,
indicating” (a., telatively positive collaborative
atmeSphere¢)among teachers. teaching technology
the highest

exogenous variables at 3(52, )SD=0.89(, reflecting

development had mean among

teachers’ active engagement in lifelong learning
and technological, ‘adaptation. job satisfaction
matched SE _with j|a mean of 3.48 )SD=0.92(,
showing moderate overall satisfaction with work
conditions, ‘career“development, and organizational
support-.teéachers’innovation ability the core
dependent variable, had a mean of 3.51 )SD=0.89(,
indicating that teachers’ innovative ability is at a
medium-high level but retains significant potential
for enhancement. Skewness values ranged from
-0.97 to -0.33, and kurtosis values from -0.71 to
0.13, all within the acceptable range for normal
data distribution, supporting the wvalidity of
subsequent PLS-SEM analysis.

4.1.3 Measurement Model Validation

Reliability tests confirmed the consistency and
stability of the research instrument. Composite
reliability (CR) for all latent variables exceeded 0.89,
and Cronbach’s a coefficients were also above 0.89,
far exceeding the recommended threshold of 0.70 ,
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demonstrating  high  internal consistency.
Convergent validity was verified through factor
loadings and average variance extracted (AVE). All
observed variables had factor loadings above 0.70,
indicating strong correlations between latent
variables and their indicators. AVE values for all
constructs were greater than 0.60, meeting the
criterion of 0.50, which means the latent variables
explained sufficient variance in their observed
indicators. Discriminant validity was assessed using
the Heterotrait-monotrait HTMT) ratio, with all
variable pairs showing HTMT values below 0.85,
confirming that each latent variable is conceptually
distinct from others.Overall, the measurement
model exhibited excellent psychometric properties,
laying a solid foundation for testing the sfructufal

relationships.

4.1.4 Structural Model Results

Direct effects analysis revealed that all four
exogenous variables exertedsignificant positive
impacts on teachers’ innovation ability (p<0.01).
collaborative culture had the strongest direct
effect ($=0.22), followed”by STPD (p=0.19), while
self-efficacy-rand »leadership each had_.a dicect
effect of p=0.18.%This indicates .that collaborative
culture is the most impactful~dizect{ driver of
teacher innovation, emphasizingthe importance of
collective knowledge sharingfand\mutual support in
higher education contexts.job\satisfaction also
had a significant direct effect on teachers’
innovation ability, (=0.19, p<0.01), confirming
that teachers’ emotional and psychological states
toward their”™ work directly influence their
willingness and ability to innovate.

Mediating effects analysis showed that JS
played a partial mediating role in all relationships
exogenous and teachers’
innovation ability, (all p<0.01). The indirect effect
of leadership on teachers’ innovation ability
through job satisfaction was the strongest (0.050),
followed by collaborative culture (0.041),
teaching technology development (0.029), and
self-efficacy  (0.026). This

between variables

suggests  that
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instructional leadership’s influence on innovation is
more dependent on improving teachers’ job
satisfaction compared to other factors. In terms of
total effects (direct + indirect), collaborative
culture maintained the highest total effect on
teachers’ innovation ability ($=0.22), followed
by self-efficacy ($=0.21), teaching technology
development (B=0.19), and leadership (=0.18).
These results confirm the multi-path influence
mechanism of teacher innovation, where individual,
organizational, and technological facters aet, both

directly andhindirectly through job satisfaction.

42 “Qualitative Findings™ and Integrated

Discussion

Thematic analysis ‘of interview data yielded
five key themes that complement and explain the
quantitative-|s, results, providing a  holistic
understanding.of teacher innovation mechanisms in
Shaafixi Proyince.

First, self-efficacy serves as a psychological
foundation for innovationy Teachers with high
self-efficacy were qmere willing to experiment
with new teaching.methods and tolerate temporary
failures, while-those with low self-efficacy often
avoided inngvation dde to technological anxiety or
fear of wegative~Student evaluations. This aligns
with“Banduga’s (1977) self-efficacy theory, which
posits, that individuals’ beliefs in their capabilities
directly influence behavioral choices and
petsistence.  The
self-efficacy’s significant direct effect (=0.18) is

thus supported by qualitative evidence, highlighting

quantitative  finding  of

the need to strengthen teachers’ psychological
confidence through targeted training and positive
feedback.

Second, leadership acts as an organizational
driver of innovation. Supportive leadership
behaviors, such as resource allocation for
innovative projects, tolerance for trial and error,
and clear communication of innovation priorities,
significantly = enhanced teachers’ motivation.
However, interviewees noted that overemphasis on

research performance in promotion and evaluation
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systems often diverted teachers’ energy away from
teaching innovation, which may explain why
leadership’s total effect (=0.18) was not the
strongest among exogenous variables. This finding
echoes Leithwood and Louis’s (2020) argument
that instructional leadership must align institutional
policies and values to foster sustainable innovation.

Third, collaborative culture functions as a
catalyst for innovation. Trust, effective
communication, and interdisciplinary collaboration
were repeatedly mentioned as key enablers of
creative teaching practices, such as joint curriculum
design and cross-departmental teaching workshops.
limited
lacked
opportunities to share ideas and learn frofn ‘peefs.

In contrast, professional isolation

mnnovation  diffusion, as  teachers
The quantitative result of collaborative culture’s
strongest direct effect ($=0.22) is gonsistent Wwith
this qualitative insight, confirming that innovation
in higher education is inherently a¢“collective
endeavor (Rhoten & Parker, 2004).

Fourth, teaching technology development
serves as an enabler ,of innovation. Systematic
training in digital ~tools\ and blended learning
methods expanded teachers’innovative capabilitiesy
allowing them  toxtranslate creative ideas “into
practical instiuctional strategies. Howeyver, reseutce
disparities between public and private ‘universities,
as well as between undergradudte, andy vocational
institutions, created implementation” barriers for
some teachers.
technology development ’s direct effect (=0.19)
was substantial but, not the

This eXplains why teaching

strongest, {_as
technological jaceess) and training quality are
uneven across the, region. The finding reflects the
growingimportance of digital literacy in modern
education (R€decker & Punie, 2017) and the need
for equitable technological development in higher
education.

Fifth, job satisfaction acts as a motivational
bridge linking external support to innovation. Fair
compensation, clear career development pathways,
and work-life balance strengthened teachers’
commitment to innovative practices, while heavy
workloads  and

administrative inadequate
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innovation reduced

recognition of

teaching
engagement. The quantitative finding of job
satisfaction’s significant mediating role (indirect
effects ranging from 0.026 to 0.050) is strongly
supported by these qualitative insights, confirming
Herzberg’s (1968) motivation-hygiene theory. Job
satisfaction transforms structural support and
individual capabilities into sustained innovative
behavior, addressing a gap in previous research by
highlighting the
mechanisms of innovation (Judge et al.2001).

emotional and motivational

Integrating  quantitative  and™\_qualitative
findings, “~this study confirmsUnthat university
teachers’ innovative ability in_Shaanxi Province is
shaped by a synergistie, system of individual
psyehological factors (selfsefficacy), organizational
support (leadership)s collaborative environments
(collaborative cultuge), technological empowerment
(teaching technology  development),  and
motivational mediation (job satisfaction). No single
factot alon® determines innovation; instead, their
interplay * creates the conditions for creative
teaching practices. This ihtegrated/model enriches
educational innovatien, theory with localized
evidence from central, andywestern China, moving
beyond Western-centric frameworks to address

regional contexts and/Challenges.

4.3'Figures'and Tables

As per request, no tables are included; key
quantitative relationships are presented in the text
above. A conceptual figure illustrating the causal
model is recommended for conference presentation,
effects of
collaborative

depicting the direct self-efficacy,

leadership, culture, teaching
technology development on teachers’ innovation

ability, and the mediating role of job satisfaction.

5. Conclusion

This study constructs and validates a

comprehensive causal model of university teachers’
Shaanxi  Province,

innovative  ability in

systematically examining the direct effects of

Page. 683



’/A\\ i

2 ol v/ R
D@ on@EO@v@: m\:“ u ) @

SAU
2026

Nation

l niversity

STAMFORD

“uulwnswv

©

q!o

self-efficacy, instructional leadership, collaborative
culture, and teaching technology development, as
well as the mediating role of job satisfaction. The
offer both theoretical
contributions to educational innovation research
and higher education management.

findings and practical

Theoretically, the study integrates

psychological, organizational, and technological
factors into a unified framework, clarifying the
multi-path  influence mechanism of teacher
innovation. By verifying the mediating role of job
satisfaction, it supplements existing research by
highlighting the critical role of emotional and
motivational factors in translating external support
into innovative behavior. This localized moedel
addresses the lack of mixed-methods resgatch ©n
teacher innovation in central and western China,
providing empirical evidence for thé-adaptation, of
global educational theories to regional.contexts:

Practically, five targeted ‘guidelines are
proposed to enhance teachers>.innoyative ability in
First,

targeted

Shaanxi Province and similar\regions:

strengthen self-efficacy” ‘ through

professional training;, pcer mentoring programs,
and recognition_of mnovatiyéyteaching practices to
build teachets’

confidence in experimentation.

Second, optimize instructional leadership./by
aligning institutional policies with innovation goals,
providing flexible resources for(ereative projects,
and fostering a culture of tolerance" for trial and

error. Third, cultivate collaberative culture by

establishing interdiseiplinary collaboration

platforms, regular, teaching experience shating

workshops, and”_ collective lesson planning
mechanisms 0 promote knowledge exchange and
collective, innovation. Fourth, promote teaching
technology “development by upgrading digital
infrastructure, offering specialized training in Al
and blended learning, and addressing resource
disparities between different types of universities.
Fifth, through fair

evaluation systems, balanced workload distribution,

enhance job satisfaction
clear career progression pathways, and increased

recognition of teaching innovation to activate the
392), 112-128.
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motivational bridge between external support and
innovative behavior.

Limitations of this study include its
cross-sectional design, which limits the ability to
observe causal relationships over time, and the
focus on Shaanxi Province, which may restrict the
generalizability of findings to other regions. Future
research could adopt longitudinal designs to track
changes in teacher innovation and its influencing
factors over time, expand the sample .to other
central and western provinces for gomparative
analysis, and explore additional modetrating’factors
to refine the’causal model.

Overall, this study provides—a data-driven
understanding of teacher\inmnevation in regional
Chinese higher educations offering actionable

strategies for policymakers, university

administrators, and*” teacher  development
practitioners;to foster a culture of innovation and
enhance the guality of higher education in central

and westerf)China.
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