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Abstract: The integration of digital tools in early childhood education presents both opportunities and challenges for
educators and administrators across different contexts. Limited comparative research exists on how urban versus rural early
childhood educators experience digital tool integration, particularly regarding contextual barriers and management support
needs in Chinese settings. This study compared educators’ experiences with digital tools between urban Shenzhen and rural
Meizhou kindergartens to identify context-specific barriers requiring differentiated management approaches. Semi-structured
interviews were conducted with early childhood educators from urban Futian District and rural Meixian District public
kindergartens, with comparative thematic analysis used to identify contextual differences and similarities. Results revealed
five major themes: digital tool opportunities varied by resource availability, implementation barriers differed significantly in
severity between contexts, contextual factors shaped adoption patterns, management support needs reflected current capacity
levels, and future visions aligned with realistic constraints. Urban educators focused on optimization and advanced integration
while rural educators emphasized foundation building and creative adaptation. The study provides the first systematic
urban-rural comparison of digital tool integration in Chinese public early childhood education from both pedagogical and
management perspectives, offering evidence-based recommendations for differentiated support strategies that address equity
while building on contextual strengths.
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1.Introduction

Digital transformation in education has fundamentally altered teaching and learning landscapes globally, yet early childhood
education faces unique considerations in balancing technological integration with developmentally appropriate practices
(Hatzigianni et al., 2023). Young children aged three to six years require careful attention to screen time limits, interactive

engagement, and social-emotional development, making technology integration both promising and challenging. The question
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of how to effectively incorporate digital tools while maintaining the foundational principles of early childhood education has
become increasingly critical as educational systems worldwide embrace technological advancement (Alotaibi, 2023).
Existing research on digital tools in early childhood education predominantly focuses on Western contexts, with limited
comparative studies examining how geographical and socioeconomic factors influence adoption patterns (Beschorner &
Hutchison, 2013; Burnett, 2010). Further, while technology integration studies exist based in urban educational contexts
and demonstrate various benefits such as increased engagement, differentiated learning opportunities and improved
documentation practices, further work examining how those experiences differ in urban contexts from rural contexts is
needed (Dorouka et al., 2020). This gap is most significant in developing countries such as China, as a result of massive
urbanization tendencies, rural communities in countries like China have a wealth of variance and divide in comparison to
their metropolitan counterparts, for instance in terms of access to and integration of educational resources and infrastructure.
Unsurprisingly, limited research that examines how geographical (urban vs rural) and cultural (invested beliefs) influences
the adoption of technology in different contexts, constrains the development of tailored support strategies and policies.
The potential to connect with Sustainable Development Goal 4 (ensuring inclusive and equitable quality education for all)
depends upon our understanding of how to leverage technology to close educational gaps (rather than widen the divides)
between urban and rural communities (United Nations, 2015).

This urban-rural comparative research provides new knowledge about how geographical and cultural factors influence
technology adoption in Chinese early childhood education contexts. The attention to relevant management implications as
well as pedagogical factors fills an important gap in the understanding of how school leaders can support technology use
across multiple contexts (Murcia et al., 2018). This research provides insight into the wider implementation of educational
technologies by demonstrating that ecological features, availability of resources and community properties work together to
shape educator’s experiences and the need for differentiated approaches to supporting access and use of technology in school

contexts.

2.Research Objectives

ROI: To explore early childhood educators’ perceptions and experiences regarding the integration of digital tools in teaching
practices within Shenzhen Futian District and Meizhou Meixian District public kindergartens.

RO2: To identify systemic barriers and facilitators in digital tool implementation and propose evidence-based management

strategies for school leaders and policymakers.

3.Literature Review

3.1 Key Theoretical Frameworks

Vygotsky’s Social Constructivist Theory provides important insights into how digital tools can aid child learning through
the concept of the Zone of Proximal Development (Vygotsky, 1978). Digital scaffolding allows educators to offer gradually
decreasing support to help children move from what they could do independently, to what they can do with support. The
theoretical perspective provided in Vygotsky’s Social Constructivist Theory is particularly applicable for understanding how
technology will enable and promote, rather than replace, traditional early childhood pedagogical learning practices (Cicconi,
2014). Technology, as interactive digital tools, will give immediate feedback, visual representation of progress and pathways
to understand the possibilities of collaborating as they develop cognitively through purposeful play within appropriate cultural
practices.

The Technology Acceptance Model is important to provide insight into understanding the barriers and facilitators to educators
accepting and adopting educational technology (Davis, 1989). The Technology Acceptance Model looks systematic influence
of perceived usefulness and perceived ease of use as the source of individual decisions to adopt and use or not use technology.
Examples of perceived usefulness and perceived ease of use by educators in early childhood education comprise all of
the factors involved with the physical technical infrastructure, including availability of professional development support,
institutional factors that are positive or negative and perceived effects on their pedagogical beliefs of developmentally

appropriate practice (Tondeur et al, 2017).
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Constructivist Learning Principles are built upon how children actively create knowledge through their exploration with a
hands-on approach to learning (Piaget, 1977). Digital tools can offer opportunities for explorative play in manipulating virtual
environments, opportunities for creative expression in media, and opportunities for collaborative problem-solving. However,
to ensure technology is successfully integrated into practice, educators must consider how the technology can enhance, rather
than detract from, the physical exploration and social interaction that underpin the early and continued developmental process
for all children (Bers et al., 2014).

Finally, Contextual Learning Theory emphasizes the profound influence that contextual factors play on the adoption and
efficacy of educational technology (Brown et al., 1989). Context includes the cradle of the physical infrastructure, resources
in the community, and cultural impacts.

3.2 Recent Research Focus

In the last five years (2019-2024), research has been increasingly exploring the effectiveness of digital tools in early
childhood learning environments with research showing positive effects on engagement, differentiation of teaching and docu-
mentation (Neumann, 2018; Sinclair, 2018). While the expertise related to early learning and digital tools has grown, the vast
majority of research has occurred in urban contexts - urban contexts that are well-resourced, have predictable infrastructures,
and have trained technical support. While some early childhood education research (e.g. Dolan, 2016) has explored urban
versus rural access to educational technologies, attention has mostly been placed on the digital inequities between urban
and rural contexts for researchers around the world, when significant differences exist in rural and urban contexts related to
resourcing, access to infrastructures, and support systems in communities.

There is a growing trend of research studies addressing the influence of teacher self-efficacy and contextual support as
essential moderators contributing to positive technology integration for students (Romero-Tena et al., 2020). The professional
learning available, the technical support, and institutional support all can have marked effects on educator self-efficacy and
implementation of teaching. Recent studies found that when it comes to contextual factors, evidence considered infrastruc-
ture and resource allocation as salient barriers to determine if implementations will be considered a success. Technical support
(e.g. operational and user help), access to reliable internet, the sufficient number of devices, and resource allocation and
ongoing responsibility for maintenance support were categorized as basic conditions for credible and sustained technology
integration (Dwyer et al., 2019).

The existing evidence shows that there is scant, if any, literature about how contextual factors engage different geographical
locations or socioeconomic contexts in the adoption of technology, especially in developing country contexts that are rapidly
changing and transforming educational systems. th study provides an exploration of urban and rural contexts in the early
childhood education (ECE) context in China. This study will inform of some systematic comparisons between urban and

rural experiences of implementation in China.

4.Methodology

4.1 Sampling and Participants

Purposive sampling was used to select participants from both a diverse urban large city and rural settings so comparisons
could be made including context factors that may impact digital integration (Patton, 2015). The urban sample had three
educators from Futian District, Shenzhen, which is a rapidly developing, technology-savvy, metropolitan city with ample
digital resources and infrastructure. The rural sample had three educators from Meixian District, Meizhou, which is more
traditional cultural region with limited digital infrastructure and digital technologies, socializing and cultural heritage focus,
yet community connectedness was strong.

Inclusion criteria were that participants had to have a minimum of two years teaching experience and any current use, even
in practice, of any digital tools in their own classroom practice. Having both urban and rural samples and comparing them
at the contextual level meant that comparative analyses of contextual factors affecting digital integration would be possible
while holding constant baseline professional experience and exposure to technology. The participants included a range
of experience ranging from five to fifteen and taught a variety of children age groups ranging from three to six years old,

providing an expansive perspective of digital tool integration across early childhood education contexts.
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4.2 Research Instruments
Semi-structured interviews were conducted, lasting 45-60 minutes each, using an evidence-based interview guide designed on

the basis of recent investigations, regarding use of digital technologies, in early childhood settings (Hatzigianni et al., 2023).
The interview framework presented fifteen primary questions on topics relating to participating in the technology world (i.e.,
background, use of digital tool currently, experiences, perceived advantages and possibilities, challenges, barriers, and general
operation, management, and leadership support needs, contextual relevance, and future possibilities). Questions were posed
across urban and rural lenses to ascertain the importance of comparison, and were used sequentially and systematically, while
allowing freedom for participants to explore important themes.

The interview guide also included probes to prompt detailed responses from the interviewee regarding experiences, examples,
and recommendations. Probes to examine urban-rural comparisons were included throughout the interviews to explore
the differences between contexts in regard to supportive contexts to draw on for site-specific implementation experiences,
resources, and community support systems.

4.3 Data Collection

Interviews were conducted in Mandarin Chinese, and were audio recorded and transcribed with participant consent. Ethical
approvals were obtained at all relevant review boards, and participants provided written consent to participate in the study,
understanding they were participating voluntarily, confidentiality protection, and could withdraw from the study anytime.
All of the interviews were audio transcribed textually and translated into English for analysis, and we de-identified the
participants through a numerical coding system when the confidentiality resulted in a loss of meaning.

Data analysis was conducted utilizing thematic analysis process (Braun & Clarke, 2006) and included applying inductive
coding approaches to identify patterns and themes within the participant responses. In the initial coding, multiple researchers
independently coded the data to make the analysis consistent, and we developed the themes collaboratively as an analysis and
assessment team through discussion and review. The coding included finding and documenting converging themes throughout

the contexts, and also included divergent patterns comprising the urban and rural field site implementation experiences.

5.Results and Findings

The thematic analysis revealed five major themes characterizing digital tool integration experiences across urban and rural
early childhood education contexts. These themes demonstrate both shared challenges and significant contextual differences
that inform differentiated support strategies and policy recommendations.

5.1 Participant Characteristics

Table 1 presents the demographic characteristics of study participants, illustrating the range of experience levels, age groups
taught, and contextual settings represented in the analysis.

Tablel : Participant Demographics and Context

Participant Setting Experience Age Group Context Characteristics
Tl Urban (Futian) 8 years 4-5 years High-tech resources, parent communication focus
T2 Urban (Futian) 5 years 3-4 years Private kindergarten, young children specialist
T3 Urban (Futian) 12 years 5-6 years Public school, school readiness focus
R1 Rural (Meixian) 10 years 4-5 years Limited resources, creative adaptation
R2 Rural (Meixian) 6 years 3-4 years Infrastructure challenges, community support
R3 Rural (Meixian) 15 years 5-6 years Gradual improvement, traditional-digital balance

5.2 Theme 1: Digital Tool Opportunities Shaped by Resource Context

Digital tool opportunities manifested differently across urban and rural contexts, with resource availability significantly
influencing implementation scope and educational benefits. Urban educators described comprehensive technology integration
involving interactive whiteboards, multiple tablets, educational robots, and real-time parent communication platforms. Rural

educators identified focused but meaningful technology use centered on shared devices, digital documentation, and creative
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adaptation strategies.
Enhanced engagement emerged as a universal benefit across contexts, though implementation varied significantly. Table 2
presents key quotes demonstrating how engagement benefits manifested differently across urban and rural settings.

Table2: Enhanced Engagement Through Digital Tools

Context | Participant Quote Analysis

“The engagement is incredible. I have one child, let’s call him Xiao Ming,

. . o Demonstrates how multiple
who was very shy and reluctant to participate in group activities. But W muitip

Urban T when we introduced the iPads for math games, he became so engaged. He dezlegg Z;czssezljftlesirggs?;al-
would help other children and became more confident in speaking up.” £ag &

“Even with limited access, I see how excited children get when we use | Shows how limited technology

Rural R1 the tablet. There’s one boy who rarely speaks in group settings, but when | access can still create powerful
we use educational apps, he becomes animated and eager to participate.” engagement outcomes

« . . . . . . Highlights sophisticated feed-

Urban T At this age, the immediate feedback is so valuable. Children get instant back mechanisms available in

confirmation when they complete a puzzle or match items correctly.”
urban contexts

“One child who has difficulty sitting still becomes completely absorbed
Rural R2 in the educational games. The instant feedback helps children understand
concepts quickly.”

Reveals similar feedback bene-
fits despite resource constraints

Differentiated learning opportunities represented another significant benefit, with technology enabling educators to
accommodate diverse learning styles and developmental levels. Urban educators described personalized learning applications
and varied difficulty levels, while rural educators emphasized how limited technology access still supported children with
different learning needs through visual reinforcement and interactive feedback mechanisms.

School readiness preparation emerged as particularly important for educators working with five to six-year-old children

preparing for primary school transition. Table 3 illustrates how digital tools supported school readiness across different

contexts.
Table3: School Readiness Through Digital Integration
Context | Participant Quote Analysis
“They learn to follow digital instructions and work collaboratively when| Emphasizes advanced digital
Urban T3 . . . R . . - . .
sharing devices... skills they’ll encounter in primary school. literacy skills development

“Technology helps bridge the gap between our rural environment and Focuses on bridging contextual

Rural R3 £y help & £ap gaps through technology expo-

what children will encounter in primary school.” sure

“The children are very capable with the tools by this age. Technology
Urban Tl also helps with school readiness - they learn to follow digital instruc-
tions, use keyboards, and navigate interfaces.”

Demonstrates comprehensive
digital skill development

“When we use the camera to document their work, children feel proud |Shows how basic technology use
Rural R1 and important. It also helps them understand that their learning is val- | builds confidence and learning
ued.” validation

Documentation and communication practices revealed significant contextual differences, with urban educators utilizing
sophisticated parent communication platforms and real-time sharing capabilities, while rural educators developed creative
solutions using basic cameras, WeChat groups, and hybrid digital-physical documentation approaches.

5.3 Theme 2: Implementation Barriers Reflecting Infrastructure Disparities

Implementation barriers varied dramatically in severity between urban and rural contexts, with infrastructure reliability
emerging as the most significant differentiating factor. Table 4 illustrates the comparative severity of different barrier types

across contexts.
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Table4: Barrier Severity Comparison with Supporting Evidence

. Urban Se- | Rural Se- . .
Barrier Type verity (1-5) | verity (1-5) Urban Quote Evidence Rural Quote Evidence
T1: “Sometimes the Wi-Fi gets over- | R2: “Internet connectivity is our biggest
Internet Connec- . . ., .
tivit 2 5 loaded when all classes are using devices | challenge - it’s slow and sometimes unre-
Y simultaneously.” liable, especially during rainy weather.”
Eauipment Ac- T2: “With younger children, the main R1: “Since we only have one tablet,
d pcess 2 4 challenge is device durability. Three-year-| technology use is limited - maybe 15-20
olds aren’t always gentle with tablets!” | minutes per day when I can access it.”
T3: “We have regular meetings to dis- R2: “When something breaks, it takes
. cuss what’s working and what isn’t. The | a long time to get it repaired because
Technical Support 2 > vice-principal handles most technology |technicians have to come from the county
coordination.” seat.”
.. T1: “We had basic training when the tools RI: "T've had very limited formal training
Training Opportu- . , - maybe 2 hours when we first got the
. 3 5 were first introduced... I'd love more
nities .. .. . ,, | tablet. Most of what I know I learned by
training on creating interactive content. . .,
experimenting.

Technical infrastructure challenges posed moderate difficulties in urban contexts but severe limitations in rural settings. Urban
educators described occasional Wi-Fi overload and device maintenance issues, while rural educators faced fundamental
connectivity problems, power outages, and extended repair delays.
Equipment limitations reflected resource disparities between contexts, with urban educators managing multiple devices and
compatibility issues, while rural educators shared single tablets among multiple classes and dealt with aging equipment.
Training deficits affected both contexts but with different implications - urban educators sought advanced pedagogical
integration training, while rural educators lacked basic operational knowledge and relied heavily on self-directed learning.
5.4 Theme 3: Contextual Factors Shaping Adoption Patterns
Environmental and community characteristics significantly influenced how educators experienced and implemented digital
tools in their teaching practice. Parent demographics, infrastructure quality, community resources, and children’s prior
technology exposure created distinct contexts for technology integration.
Table 5 presents comparative analysis of how contextual factors influenced implementation experiences across urban and
rural settings.

Table5: Contextual Factors Influencing Digital Integration

Factor Urban Context Rural Context Impact Analysis

T1: “Many parents work in tech com- | R1: “Many parents and grandparents are | Urban tech-savvy support vs
panies, so they’re very supportive of | unfamiliar with technology and worry | rural educational outreach
technology use in education.” about its effects on children.” needs

Parent Demograph-
ics

T3: “Shenzhen’s technological infra-

. R3: “Internet speed and reliability re- |Fundamental implementation
structure is excellent - we never have

Infrastructure Qual-

it o main our biggest challenges.” rerequisite differences
Y connectivity issues.” g8 & prereq
. T2: “There are many educational tech-| R3: “Strong community connections Commercial support vs
Community Re- . . .
SOUTCes nology vendors in Shenzhen, so we | mean local experts can share knowledge | community collaboration
can test new products easily.” that we document digitally.” approaches

R2: “Many children have never used

tablets or computers before coming

to school, so there’s a steep learning
curve.”

Over-stimulation manage-
ment vs foundation building
needs

T2: “Children come from very tech-
rich homes, so they sometimes know
more about devices than I do!”

Children’s Prior
Exposure

Urban contexts benefited from tech industry parent populations who provided supportive environments for educational
technology initiatives. These parents possessed technical knowledge, supported innovative approaches, and maintained

technology-rich home environments that complemented classroom integration efforts. However, this advantage sometimes
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created pressure for constant technological advancement and concerns about over-stimulation from multiple technology
sources.

Rural contexts featured mixed parent backgrounds with varying technology literacy levels but strong community
collaboration traditions. While some families worried about technology effects on traditional values and child development,
rural communities demonstrated adaptive strategies for supporting technology integration through peer assistance and
community knowledge sharing.

5.5 Theme 4: Management Support Needs Reflecting Capacity Levels

Management and leadership support needs differed substantially between urban and rural contexts, reflecting current resource
levels and institutional capacity. Table 6 summarizes current support provision and desired improvements across different

support categories with supporting evidence.

Table6: Management Support Analysis with Evidence

Urban Cur- | Rural Cur- . .
Support Category rent (1-5) | rent (1-5) Urban Evidence Rural Evidence
T1:"Ourp r1n.01pal 18 very suppon{ve R1: “Our principal is supportive but
.. of technology integration. She provides o .
Resource Provision 4 2 g also limited by budget and infrastruc-
adequate funding and encourages us to try o
) ture constraints.
new tools.
Urban Cur- | Rural Cur- . .
Support Category rent (1-5) | rent (1-5) Urban Evidence Rural Evidence
. T3: “I’ve attended several district-provided| R2: “I’ve had almost no formal tech-
Professional De- .. .
velopment 3 1 workshops over the years, maybe 15-20 |nology training - maybe 1 hour of basic
hours total.” instruction when we got the tablet.”
. . T2: “We have a tech support person who R3: “We don’t have dedicated technical
Technical Assis- . . support, so we rely on each other and
4 1 comes weekly. Leadership is open to trying . . .
tance ” community members with technical
new tools. »
knowledge.
.. . T1: “Sometimes there’s a disconnect be- R3: “The principal involves teacher‘s n
Decision-Making . needs assessment and budget planning,
. 3 3 tween what leadership thinks we need and
Inclusion . ,,» |though final approval comes from coun-
what we actually need in the classroom. ty officials.”

Urban educators generally received adequate resource provision and technical assistance but desired greater involvement in
decision-making processes and more advanced professional development opportunities. Rural educators faced fundamental
capacity limitations requiring infrastructure development and basic skills training before advanced integration could occur.
Professional development needs reflected contextual differences, with urban educators seeking specialized training on
advanced features and pedagogical integration strategies, while rural educators required foundational technology literacy and
basic troubleshooting skills. Both contexts emphasized the need for ongoing rather than one-time training approaches.

5.6 Theme 5: Future Visions Aligned with Realistic Constraints

Future aspirations for digital tool integration reflected current contextual constraints and available opportunities, with urban
and rural educators developing different but equally valid visions for technology enhancement. Table 7 presents comparative
future visions across contexts.

Table7: Future Integration Visions

Vision Area Urban Aspirations Rural Aspirations Feasibility Analysis
T3: “I’d love to have more interactive  |R1: “I’d love reliable internet and at least 3-4
Technology Inte- learning stgtions wh.ersz child‘rep Acould rotate | tablets so small groups could work togeth- Urbanf Advanced
oration through dlft“erent dlgltall activities. Maybe er. A smart board Would allow me to show expansion vs I.{ur.alz
virtual reality for exploring places we can’t | videos and interactive content to the whole | Foundation building
visit physically.” class.”
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Vision Area Urban Aspirations Rural Aspirations Feasibility Analysis

T1: “Better integration between digital and | R3: “Digital microscopes or cameras for

Learning En- . e . . .
& physical activities - like augmented reality | nature exploration that connects to our rural

Contextual applica-

hancement . . - . - tion priorities
for science experiments. environment.
. . .. | R2: “Training to use these tools effectively
. T2: “More collaborative projects where chil-| . . . .
Professional Proj with 3-4 year olds. Apps that work offline |Innovation leadership

dren from other classes or even other schools S .. . o
Growth . " would be essential given our connectivity | vs capacity building
can work together virtually. (Ssues.”

Urban educators envisioned advanced technology integration including virtual reality, artificial intelligence applications, and
seamless cross-curricular integration, while rural educators focused on infrastructure reliability, basic equipment access, and
contextually appropriate applications.

Professional growth aspirations similarly reflected contextual differences, with urban educators seeking leadership roles in
educational technology innovation, while rural educators emphasized capacity building and peer learning opportunities. Both

contexts valued ongoing support systems and collaborative learning approaches.

6.Discussion

6.1 Research Objective 1: Educator Perceptions and Experiences

The analysis indicates that early childhood educators recognize considerable education value with the use of digital
tools within urban and rural contexts but the experience of implementation-based implementation of digital tools differs
considerably based on available resources and contextual consideration. Urban educators assumed technology was an
enhancement tool that needed to be optimized and then worked on advanced application strategies, while rural educators
viewed technology more as an opportunity to create a bridge that needed to be supported with foundational principles and an
approach that encouraged creative solutions.

The findings reflect Vygotsky’s (1978) Zone of Proximal Development theory illustrating that digital scaffolding looks
different in various contexts while maintaining the primary pedagogical principles. Urban educators described highly
sophisticated scaffolding approaches using multiple devices and applications and offering supports that reflected students’
individual learning needs, and conversely, rural educators achieved a similar scaffolding response through engaged,
intensive focus on the limited resources of technology. Both, urban educators and rural educators described learning support
to participate in and through technology that facilitated children’s learning development, suggesting that effective digital
scaffolding is not solely dependent on the number of devices involved or the degree of sophistication of the technology, but
instead is a primary consideration of intentional planning driven by pedagogical expertise.

The finding that educators across urban and rural contexts both value the benefits digital tools provide with regard to
engagement supports existing research that recognizes motivational influences that technology may provide in early
childhood education (Marsh et al., 2018). However, the findings in our study also revealed different engagement responses
based on children’s prior experience with technology in relation to the availability of technological resources and when
considering the children in our study, demonstrated that the rural children displayed sustained attention and an appreciation
of their limited access to technology while urban children required much more sophisticated planning and consideration
of learning as attention and engagement were challenging to sustain given their exposure to rich learning experiences with
technology at home and the growth of three-dimensional learning experiences with technology in programming at school.
Cultural and contextual aspects of learning emerged as influences on educators’ perceptions and responses, with rural
educators placing substantial importance on balance between traditional and digital approaches to learning, and urban
educators focused on negotiating balance with over-stimulating a learning context while managing developmentally
appropriate practices. The cultural and contextual differences are significant, and they can both limit or create opportunities
when considering educator perceptions and approaches to implementing and using technology in early childhood learning

contexts (Stamopoulos, 2018).
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6.2 Research Objective 2: Barriers and Management Implications
The discovery of systemic obstacles brings forward the need for differentiated support practices based on existing contextual

barriers and existing strengths. This also emphasizes the differences between both contexts in the structural nature of barriers.
Key issues are infrastructure issues that require policy change trauma, while rural contexts suffer from extreme limitations in
connectivity and equipment which precludes any true technology integration. On the other hand rural teachers are incredibly
creative and flexible in their work with technology, which can suggest better mechanisms for wider adoption.

Whereas the management considerations are vastly different. Urban considerations are around needing to improve collective
consultation and collaborative decision-making culture and pedagogical professional development. Rural contexts require
investment in infrastructure and the building of basic capacity. This suggests that effective management supports must take
more differentiated approaches to management supports rather than scaled-up versions of urban supports (pp. Higgins et al,
2012).

The Technology Acceptance Model Framework shows how perceived usefulness remains relatively stable across both
contexts (Davis, 1989). However, perceived ease of use varies widely based on both reliable access to infrastructure (properly
working devices, high-speed internet, technical support). That said, rural teachers exhibited no shortage of motivation towards
using technology, which suggests that with the right and targeted support to address specific constraints, basic standards for
both uptake and impact could be achieved.

When looking at the professional development needs analysis, both contexts require a special focus on the design of training
connections to the contextual nature of their approaches to the immediate barrier of implementation in conjunction with a
long term focus on capacity building. Urban contexts are in need of training connected to advanced pedagogical integration,
while rural contexts need basic technology literacy connected to creative adaptation. Importantly, both contexts viewed
ongoing support as preferable to single training (Stone-MacDonald & Douglass, 2015).

The study demonstrates how management practices significantly influence implementation success, with collaborative
decision-making, adequate resource provision, and responsive technical support serving as critical success factors. Rural
contexts show how community-based support systems can complement formal institutional support, while urban contexts
highlight the importance of teacher involvement in well-resourced technology initiatives.

Evidence-based management strategies emerging from this analysis include differentiated investment approaches that
prioritize infrastructure development in rural arecas while supporting innovation optimization in urban settings, context-
specific professional development programs that build on existing strengths and address specific constraints, collaborative
decision-making processes that involve educators in technology planning and implementation, and multi-tiered support

systems that combine formal institutional assistance with peer learning and community collaboration opportunities.

7.Conclusion

This study addressed the critical gap in understanding how urban versus rural contexts shape early childhood educators’
experiences with digital tool integration in Chinese public kindergartens. The research revealed that while educators across
both contexts recognize significant educational value in digital technologies, their implementation experiences differ
substantially based on infrastructure availability, community resources, and institutional support systems.

The comparative analysis demonstrates that effective digital tool integration requires differentiated support strategies that
address contextual constraints while building on existing strengths. Urban contexts benefit from optimization approaches
that enhance collaborative decision-making and advanced pedagogical integration, while rural contexts require foundational
infrastructure development and capacity building initiatives. However, both contexts share common needs for greater teacher
involvement in technology decisions and ongoing professional development support.

Key findings suggest that digital tool integration success depends more on pedagogical expertise and contextual adaptation
than on technology sophistication, challenging assumptions that rural educators are disadvantaged in educational technology
implementation. Rural educators demonstrate remarkable creativity and community-building approaches that could inform
broader implementation strategies, while urban educators provide insights into managing technology-rich environments and

parent communication systems.
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This research contributes new knowledge about how geographical and cultural factors influence technology adoption in early
childhood education contexts, providing evidence-based recommendations for differentiated support strategies that promote
equity while respecting contextual differences. The findings have significant implications for policymakers developing
educational technology initiatives, school leaders planning implementation strategies, and teacher preparation programs
addressing digital integration competencies.

Future research should examine longitudinal impacts of differentiated support strategies on educator confidence and
student learning outcomes, explore parent and community perspectives on technology integration across different contexts,
investigate policy frameworks that effectively address urban-rural equity concerns, and develop context-specific professional
development models that build on community strengths while addressing implementation challenges.

The study’s limitations include focus on a specific geographical region within China, small sample size limiting
generalizability to broader populations, reliance on self-reported data without direct classroom observation, and temporal
constraints preventing longitudinal analysis of implementation changes over time. Despite these limitations, the research
provides valuable insights into contextual factors influencing educational technology integration and demonstrates the
importance of differentiated approaches that address equity concerns while building on community assets and educator
expertise. The findings support continued investment in rural educational infrastructure while recognizing that successful
technology integration ultimately depends on pedagogical leadership, community support, and adaptive implementation

strategies that respect local contexts and priorities.
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APPENDIX A: SEMI-STRUCTURED INTERVIEW QUESTIONNAIRE

Digital Tools in Early Childhood Education: Urban vs. Rural Perspectives (Adapted from Hatzigianni
et al. (2023))

INTERVIEW INFORMATION
Duration: 45-60 minutes
Language: Mandarin (translate to English)

Audio recorded with consent

BACKGROUND (2 questions)

1. Background Information
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-Tell me about your teaching experience and current kindergarten setting.

-Probe: years of experience, age groups taught, urban (Futian) vs rural (Meixian) location

2. Current Digital Tools

-What digital tools or technologies do you currently have access to and use in your classroom?

-Probe: tablets, apps, cameras, online platforms, interactive boards

EXPERIENCES & OPPORTUNITIES (4 questions)

3. Daily Integration (RO1: Educator Perceptions)

-Walk me through how you typically use digital tools in your teaching. Can you give me a specific recent example?
-Probe: frequency, types of activities, children’s responses

4. Learning Benefits (RO1: Educator Perceptions)

-What benefits have you observed when children use digital tools? Can you share a specific story?
-Probe: engagement, skill development, learning outcomes

5. Documentation & Communication (RO1: Educator Perceptions)

‘How do you use digital tools to document children’s learning or communicate with parents?
-Probe: digital portfolios, photos, parent apps, social media

6. Urban vs Rural Advantages (RO1: Contextual Factors)

‘For Urban (Futian): What advantages do you have being in a tech-advanced area like Shenzhen?

-For Rural (Meixian): What unique opportunities does your rural setting provide for technology use?

BARRIERS & CHALLENGES (4 questions)

7. Technical Challenges (RO2: Barriers Identification)

-What are the main technical or infrastructure challenges you face when using digital tools?
‘Probe: internet, equipment issues, resource availability

8. Training & Support Needs (RO2: Barriers Identification)

-What kind of training have you received for digital tools, and what additional support do you need?
-Probe: professional development, technical assistance, peer support

9. Cultural & Parental Concerns (RO2: Barriers Identification)

‘How do parents and cultural values in your community influence your use of digital tools?
‘Probe: screen time concerns, cultural attitudes, parent expectations

10. Urban vs Rural Challenges (RO2: Contextual Barriers)

‘For Urban (Futian): What unique challenges do you face in your urban setting?

-For Rural (Meixian): What barriers are specific to your rural location?

MANAGEMENT & LEADERSHIP (3 questions)

11. Current Leadership Support (RO2: Management Implications)

-What support does your school leadership currently provide for technology use, and how helpful is it?
-Probe: resources, policies, encouragement, decision-making involvement

12. Desired Management Support (RO2: Management Implications)

-What specific support do you need from school leaders to better integrate digital tools?

-Probe: equipment, training, time, technical support, policy changes

13. Resource Allocation (RO2: Management Implications)

‘How are decisions made about technology purchases and policies at your school? What would you change?

-Probe: teacher input, budget priorities, needs assessment
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FUTURE VISION (2 questions)

14. Ideal Integration (RO1 & RO2: Future Implications)

-If you had ideal resources and support, how would you like to use digital tools in your classroom?
-Probe: specific tools, activities, learning goals

15. Recommendations (RO1 & RO2: Policy Implications)

‘Based on your experience, what advice would you give to other teachers, school leaders, and policymakers about digital
tools in early childhood education?

-Probe: implementation strategies, support systems, policy needs
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