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Abstract
With rapid urbanization, children’s play spaces in Chinese parks face challenges 
related to functional monotony and a lack of cultural expression. This study examines 
heritage parks in Xi’an, one of China’s most historically significant cities, as case 
studies. Using a mixed-methods research approach and the 7Cs framework, we 
systematically evaluate these spaces to assess their effectiveness in meeting cultural 
and functional needs. The findings highlight several key shortcomings in current 
designs. First, an imbalance between static cultural displays and dynamic interactive 
elements limits children’s engagement and cultural immersion. Second, a lack of 
exploratory and challenging activities fails to meet the developmental demands of 
older children. Third, weak user participation mechanisms and inadequate feedback 
systems contribute to a misalignment between design intentions and actual user 
needs. To address these challenges, this article proposes integrating dynamic and 
interactive cultural displays, introducing multi-level exploratory and challenging 
features to accommodate diverse age groups, and enhancing user engagement 
and feedback systems throughout the design process. These recommendations aim 
to balance cultural preservation with modern usability, providing both theoretical 
insights and practical foundations for improving children’s play spaces in heritage 
parks while inspiring similar global efforts.
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1. Introduction

With the progression of global urbanization, public space design has increasingly 
emphasized diversity and multifunctionality (UN-Habitat, 2013). As an essential 
component of urban public spaces, outdoor play areas for children serve multiple 
purposes, including promoting physical activity, cognitive development, and social 
interaction (Dalpra, 2022; Wray et al., 2020; Yildirim et al., 2022). Within the context 
of child-friendly city initiatives in China, enhancing the quality and functionality 
of children’s play spaces through innovative design has become a key focus in both 
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academic research and practical implementation (Guan, 
2021; He, 2020; Wu, 2021).

China’s rapid urbanization and increasing policy 
support have led to a proliferation of children’s play 
spaces, drawing greater attention to their design quality 
(Fang, 2020; Wang, 2022; Yang & Dong, 2021). Notably, 
the Chinese government’s Guidelines on Promoting 
the Construction of Child-Friendly Cities (2021) set a 
goal of establishing 100 child-friendly city pilot projects 
nationwide by 2025, underscoring the significance of play 
spaces in public space design.

As a fundamental aspect of modern urban spaces (Chen, 
2022), children’s play spaces are widely recognized for 
their role in fostering physical, cognitive, emotional, and 
social development (Lee et al., 2023; Gemmell et al., 2023). 
Well-designed play environments encourage creativity, 
enhance social interactions, and contribute to both mental 
and physical well-being (Gray et al., 2015; He, 2020; Shu 
et al., 2022). However, in many rapidly urbanizing areas, 
play space design continues to struggle with functional 
monotony and a lack of cultural integration (Chen, 2022; 
Slingerland et al., 2020; UNICEF, 2018; Wang, 2021). This 
issue is particularly evident in culturally rich cities, where 
balancing contemporary needs with traditional elements 
remains a pressing challenge.

Heritage parks serve as public open spaces shaped by 
historical and cultural contexts, aiming to balance cultural 
preservation with modern functional demands (UNESCO, 
2016). These parks not only showcase and transmit cultural 
heritage but also function as recreational, entertainment, 
and social interaction spaces for urban residents (Chiesura, 
2004; Fan & Chen, 2024; Jiang, 2024). Consequently, the 
design of heritage parks must strike a balance between 
cultural authenticity and modern usability, ensuring 
accessibility, interactivity, and playability while maintaining 
cultural transmission (Chiesura, 2004).

Existing research indicates that traditional heritage parks 
often emphasize static cultural displays, such as historical 
sculptures, interpretive plaques, and reconstructed 
architecture, while lacking dynamic and interactive 
experiences—making it difficult for users to engage deeply 
with these spaces (Jiang, 2024). Conversely, modern 
urban parks prioritize multifunctionality and accessibility, 
sometimes at the expense of cultural atmosphere and 
authenticity (Wang, 2022). The central challenge in 
designing children’s play spaces within heritage parks, 
therefore, lies in integrating cultural preservation with 
contemporary recreational needs, creating environments 
where children can actively engage with history through 
immersive and exploratory play experiences.

To address these issues and systematically evaluate the 
design performance of children’s play spaces in heritage 
parks, this study adopts the 7Cs framework as the core 
evaluation tool (Table 1). Developed by Susan Herrington 
and her research team, the 7Cs framework is grounded in 
environmental psychology, child development theories, 
and landscape design principles. It emphasizes how spatial 
design can support children’s physical, cognitive, and 
social development (Herrington & Lesmeister, 2006). As 
a multidimensional evaluation system, the 7Cs framework 
has been widely applied in child-friendly environment 
research and practice (Herrington & Brussoni, 2015).

Compared to other evaluation frameworks, such as 
the Play Value Framework (Hyder, 2004) and Affordance 
Theory (Heft, 1988), which primarily focus on play 
activities and user perception, the 7Cs framework offers 
a systematic and flexible approach that integrates cultural, 
environmental, and functional aspects. One of its key 
advantages is its comprehensiveness and adaptability – it 
assesses not only the physical attributes of spatial design 
but also incorporates cultural context and user needs, 
enabling a holistic evaluation of functionality, cultural 
significance, and interactivity in play spaces.

Table 1. Implications of the 7Cs dimensions

Dimension (C) Implication

Character Emphasizes the overall characteristics and design 
intent of the play space, supporting children’s 
memory and cognitive development through its 
uniqueness.

Context Examines the connection between the play space 
and its surrounding environment as well as its 
position within the broader ecosystem, ensuring the 
design adapts to microclimates and surrounding 
conditions.

Connectivity Focuses on physical and visual connections within 
the play space and its surrounding areas, enhancing 
children’s spatial awareness and exploratory 
behaviors.

Change Provides dynamic materials and environments, 
allowing children to experience the passage of time 
and seasonal changes, supporting creativity and 
self‑exploration.

Chance Offers open and flexible environments, enabling 
children to create unique play experiences based on 
their imagination and needs.

Clarity Ensures that the physical structure and 
visual information of the space are clear and 
comprehensible, facilitating children’s recognition 
and navigation while enhancing their sense of safety 
and autonomy.

Challenge Provides appropriate physical and cognitive 
challenges, fostering children’s adventurous spirit and 
problem‑solving abilities.
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Originally developed to guide the design of outdoor play 
spaces for young children, the 7Cs framework defines seven 
key design principles: Character, Context, Connectivity, 
Change, Chance, Clarity, and Challenge. These principles 
aim to create play environments that support children’s 
physical, cognitive, and social development.

As research has progressed, the application of the 7Cs 
framework has expanded. Herrington & Brussoni (2015) 
explored the relationship between play environments, risk, 
and child development, emphasizing the balance between 
safety and challenge in play design to provide children with 
opportunities for exploration and autonomous activities. 
Herrington & Brussoni (2022) further extended the 
framework for older children (aged 10 – 13) by introducing 
three additional principles: community, cues, and child 
agency, aiming to better accommodate older children’s 
social interactions and exploratory behaviors.

Today, the 7Cs framework is widely applied in urban 
parks, school playgrounds, and public spaces, integrating 
perspectives from landscape architecture, public health, 
and child development. Its evolution in academic research 
demonstrates its transition from a focus on early childhood 
play spaces to a comprehensive methodology addressing 
the needs of children across different age groups. By 
emphasizing safety, inclusivity, and social interaction, the 
7Cs framework has become a fundamental theoretical 
foundation for child-friendly urban planning.

Xi’an, known as the historical capital of 13 dynasties, 
is a historically and culturally significant city in China, 
renowned for its rich heritage and distinctive urban 
landscape (Jiang, 2024). As one of China’s 100 pilot cities 
for child-friendly urban initiatives, Xi’an hosts several 
heritage parks. This study selects representative heritage 
parks in Xi’an as case studies (Figure 1) and, drawing on 
the 7Cs framework, establishes a conceptual model for 
designing outdoor play spaces in urban parks. The selected 
play spaces were systematically evaluated, revealing key 
design issues within a cultural heritage context. Targeted 
optimization recommendations were proposed to address 
these challenges. This research not only provides theoretical 
support and practical insights for the future development 
of children’s play spaces in Xi’an’s parks but also serves as a 
reference for the creation of child-friendly spaces in other 
culturally rich cities.

2. Data and methods
This study adopts a case study methodology, selecting 
three representative heritage parks in Xi’an—Tang City 
Wall Heritage Park (Figure  2), Daming Palace National 
Heritage Park (Figure 3), and Qujiang Pool Heritage Park 
(Figure  4)—as research sites. These parks were chosen 

for their distinctive design characteristics and functional 
diversity, making them exemplary cases for evaluating the 
intersection of cultural heritage and modern play space 
design.

Daming Palace National Heritage Park, situated on 
the site of a former Tang dynasty (618 – 907) imperial 
palace, integrates cultural display with contemporary 
functionality. As one of the most significant historical 
sites in Xi’an, it provides an ideal setting for exploring how 
interactive design can enhance cultural engagement within 
heritage parks.

Tang City Wall Heritage Park, distinguished by its 
linear greenway design, exemplifies the successful fusion 
of heritage conservation and urban public space. The 
park’s layout and spatial organization make it particularly 
suitable for studying connectivity and cultural coherence 
in play spaces, offering valuable insights into how historical 
infrastructure can be adapted for modern recreational use.

Qujiang Pool Heritage Park presents a unique 
combination of historical exhibitions, modern amenities, 
and natural landscapes, creating an environment conducive 
to exploratory and challenging play experiences. This site 
is particularly relevant for assessing the balance between 
historical narrative preservation and the provision of 
dynamic, interactive play opportunities.

The selection of these three parks ensures diversity in 
site characteristics, cultural significance, and play space 
configurations, providing a robust and comprehensive 
framework for analyzing the integration of cultural 
heritage with contemporary urban design principles.

2.1. Quantitative methodology

This study employs a quantitative research approach to 
systematically assess the design performance of children’s 
play spaces through multi-dimensional evaluation. By 
quantifying strengths and weaknesses across various 
dimensions, we aim to analyze the differing evaluation 
perspectives of parents and experts. To achieve this, 
structured questionnaire surveys and statistical analysis 
methods were implemented.

First, based on the seven dimensions of the 7Cs 
framework—Character, Context, Connectivity, Change, 
Chance, Clarity, and Challenge—a goal-indicator hierarchy 
structure was established to develop an evaluation index 
system. The analytic hierarchy process (AHP) was used to 
assign weightings to different factors. A panel of 30 experts, 
including children’s play space designers, landscape 
architects, and child development specialists, conducted 
pairwise comparisons of these factors using a 1 – 9 scale. 
Their assessments were used to construct an AHP judgment 
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matrix, followed by a consistency check to ensure reliability. 
This analysis confirmed that the consistency ratio was 
below 0.1, meeting AHP methodological standards 
(Table 2).

To further assess play space designs, separate 
questionnaires were developed for parents and experts, 
each containing 21 items corresponding to the evaluation 
factors. A  five-point Likert scale was used to measure 
responses, where 1 = very dissatisfied, 2 = dissatisfied, 
3 = neutral, 4 = satisfied, and 5 = very satisfied. This scale 
was chosen for its clarity and widespread use in play 

space evaluation studies, ensuring consistency across 
responses. The parent-focused questionnaire (Table  3) 
emphasized practical aspects such as safety, functionality, 
and interactivity, while the expert-focused questionnaire 
(Table  4) centered on cultural representation, design 
coherence, and innovation.

A total of 150 parent questionnaires and 30 
expert questionnaires were distributed for each park. 
Observational surveys were conducted in public park 
settings, where parents were invited to participate 
voluntarily through publicly available questionnaires 
placed in designated areas. No personal identifiers were 

Figure 1. The location of research sites
Source: Drawing by the authors

Figure 2. Tang city wall heritage park
Source: Photo by authors (2025) 

Figure 3. Daming palace national heritage park
Source: Photo by authors (2024)
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collected, and participation was entirely anonymous and 
voluntary. The questionnaires were made available in a 
non-intrusive manner, allowing parents to complete them 
during resting periods without disrupting their interactions 
with children. Surveys were administered during weekends 

and public holidays to capture peak park usage, ensuring 
that the collected data accurately reflected real-world 
conditions. To facilitate the process, the research team 
provided concise, on-site instructions to help respondents 
comprehend the questions while minimizing interference 
with park activities. Experts were invited based on their 
professional experience and expertise. This group included 
researchers and designers specializing in children’s play 
spaces, as well as landscape architecture professionals with 
extensive industry experience.

Following data collection, responses were cleaned 
and organized to ensure high-quality samples. Given the 
varying perspectives and contributions of parents and 
experts, a weighted approach was applied to the evaluation 
process. Utilizing the Delphi method and aligning with the 
study’s objectives, the weight of parent feedback was set at 
0.6, reflecting its emphasis on practical use, while expert 
feedback was weighted at 0.4, capturing professional 
insights. This balanced methodology allowed for a 
comprehensive assessment that integrates user experience 
with expert evaluation. The design performance of 
children’s play spaces was quantitatively evaluated using 
questionnaire data, and a weighted average method was 

Figure 4. Qujiang pool heritage park
Source: Photo by authors (2024)

Table 2. 7Cs framework evaluation factor weighting

Dimension Dimension weight (W) Evaluation factor Factor weight (N) Comprehensive 
weight

Character 0.1536 Design reflects the cultural and natural features 0.3517 0.0540

Provides unique visual experiences, avoiding standard layouts 0.2953 0.0454

Encourages children to interact with and explore site features 0.3530 0.0542

Context 0.1343 Analyzes the site’s orientation and climatic conditions 0.4021 0.0540

Utilizes surrounding resources to enhance site value 0.3457 0.0464

Adapts to different community settings 0.2522 0.0339

Connectivity 0.1335 Ensures seamless indoor‑outdoor connection 0.4023 0.0537

Designs looped and hierarchical pathways 0.3025 0.0404

Uses plants and fences to promote interaction 0.2952 0.0394

Change 0.1452 Designs spaces of varied sizes and functions 0.3481 0.0505

Provides manipulable materials for long‑term engagement 0.3524 0.0512

Allows flexible layouts 0.2995 0.0435

Chance 0.1482 Designs “messy zones” for free exploration 0.4023 0.0596

Stimulates spontaneous exploration through terrain 0.3530 0.0523

Supports unstructured, open‑ended activities 0.2447 0.0363

Clarity 0.1324 Avoids obstacles that block sightlines 0.4052 0.0536

Provides clear entry and exit points 0.3527 0.0467

Optimizes soundscapes to reduce noise 0.2421 0.0321

Challenge 0.1528 Introduces facilities with varying difficulty 0.4050 0.0619

Designs progressive challenges for skill development 0.2998 0.0458

Encourages risk‑taking while ensuring safety 0.2952 0.0451
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applied to calculate the scores for each dimension, as well 
as the overall composite score.

2.2. Qualitative methodology

To gain deeper insights into the design performance 
and potential optimization of children’s play spaces in 
Xi’an’s heritage parks, this study employs semi-structured 
interviews and thematic analysis. The primary focus is on 
cultural expression, interactivity, and the level of challenge 
offered by the play spaces. Two participant groups were 
interviewed: parents and experts. Parent interviews sought 
to gather direct feedback on user experience, while expert 

interviews focused on evaluating design logic and cultural 
representation from a professional perspective.

An interview guide was developed in advance, 
structured around the 7Cs framework. The guide included 
questions on the integration of cultural characteristics and 
functionality, the interactivity and diversity of facilities, and 
the balance between challenge and age-appropriateness.

Interview data were collected through audio recordings 
and detailed transcription, followed by open coding and 
clustering for analysis. First, the research team reviewed 
the transcripts line by line, extracting key information 

Table 3. Parent questionnaire design

Dimension (C) Evaluation factor Question (parent perspective)

Character Design reflects cultural and natural features Does the design of the play space sufficiently showcase local cultural and natural 
characteristics?

Provides unique visual experiences Does the visual design of the play space capture your and your child’s attention?

Encourages children’s exploration interest Do you think the play space stimulates your child’s interest in exploration and 
interaction?

Context Adapts to microclimate and natural conditions Does the play space provide a comfortable environment that adapts to weather and 
seasonal changes?

Utilizes surrounding resources Do you think the play space makes good use of surrounding resources (e.g., trees, 
neighborhood relationships)?

Fits into the community environment Is the design of the play space consistent with the overall community environment?

Connectivity Seamless indoor‑outdoor connection Is the indoor‑outdoor connection of the play space convenient for children to access 
freely?

Supports diverse mobility options Does the play space offer pathways suitable for various activities (e.g., looped paths, 
main and secondary paths)?

Promotes children’s interaction Does the layout of the play space encourage interaction and observation among 
children?

Change Meets social and solitary needs Does the play space include diverse areas for both solitude and social activities?

Provides manipulable materials Do you think materials like sand, water, or plants in the play space attract children for 
long‑term engagement?

Allows flexible layouts Does the play space provide flexible layouts to meet the changing needs of children?

Chance Offers “messy zones” Are there enough areas in the play space for children to freely explore (e.g., mud 
areas, sand pits)?

Encourages spontaneous exploration Do the terrain and vegetation designs stimulate your child’s curiosity and exploratory 
behavior?

Supports unstructured activities Do you think the play space supports your child in engaging in unstructured, 
open‑ended activities?

Clarity Avoids visual obstacles Does the play space avoid obstacles (e.g., large equipment) that block the view?

Provides clear entry and exit points Are the entry and exit points of the play space clearly designed to reduce potential 
risks?

Reduces noise interference Do you think the play space effectively controls noise to create a quiet and 
comfortable environment?

Challenge Offers multi‑level activity facilities Does the play space include challenging facilities suitable for children of different ages 
(e.g., climbing structures, jumping spots)?

Designs progressive challenges Does the play space help children gradually develop their skills through progressive 
challenges?

Ensures safety Does the play space balance risk‑taking with ensuring children’s safety?
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relevant to the research objectives and assigning open 
codes to each segment. These codes were then clustered 
based on shared characteristics, forming subthemes 
and overarching themes that captured similarities and 
differences in the evaluation priorities of parents (Table 5) 
and experts (Table 6).

The qualitative method provided supplementary 
insights into the design logic of the play spaces. For each 
park, 15 parents and 15 experts were invited to participate 
in the semi-structured interviews.

Parent interviews centered on practical aspects of 
facility use, with questions such as, “In what ways do the 

facilities fail to meet your child’s needs?” and “Which 
features do you find most engaging for your child?”

Expert interviews emphasized the integration of 
cultural expression with functional design, posing 
questions such as, “How can the heritage culture be 
better reflected in the play spaces?” and “What design 
strategies could enhance interactivity and challenge in 
the facilities?”

Thematic analysis of the transcribed content involved 
systematically coding and categorizing the data, ensuring 
that the findings reflected both distinct and overlapping 
priorities between the two groups. This approach enriched 

Table 4. Questionnaire design for experts

Dimension (C) Evaluation factor Question (expert perspective)

Character Design reflects cultural and natural features Does the design of the play space sufficiently represent local cultural and natural 
features?

Provides unique visual experiences Do you think the play space design offers children a unique visual experience?

Encourages children’s exploration interest Does the design of the play space help stimulate children’s interest in exploration and 
cognitive development?

Context Adapts to microclimate and natural conditions Does the play space design account for microclimatic conditions (e.g., sunlight, wind) 
and provide adaptive solutions?

Utilizes surrounding resources Does the play space effectively utilize nearby natural and social resources?

Fits into the community environment Is the design of the play space well‑integrated with the surrounding community 
environment?

Connectivity Seamless indoor‑outdoor connection Does the design of the play space enable seamless indoor‑outdoor connectivity?

Supports diverse mobility options Does the play space design offer diverse mobility pathways (e.g., looped and layered 
paths) to meet children’s exploration needs?

Promotes children’s interaction Does the layout of the play space enhance social interaction and observational 
behavior among children?

Change Meets social and solitary needs Does the play space include diverse areas suitable for children’s solitude and social 
activities?

Provides manipulable materials Does the design of the play space provide materials that encourage long‑term 
engagement and manipulation?

Allows flexible layouts Does the play space allow flexible adjustments to meet different activity needs?

Chance Offers “messy zones” Does the play space include open and flexible areas (e.g., sand pits, mud areas) for 
creative use by children?

Encourages spontaneous exploration Does the play space design encourage children’s spontaneous exploration and 
cognitive development?

Supports unstructured activities Does the play space provide a sufficient open environment for unstructured play?

Clarity Avoids visual obstacles Does the play space layout avoid visual obstacles (e.g., large equipment blocking 
views)?

Provides clear entry and exit points Are the entry and exit points of the play space clearly and safely designed?

Reduces noise interference Is the soundscape of the play space well‑designed to reduce noise and improve user 
experience?

Challenge Offers multi‑level activity facilities Does the play space include challenging facilities suitable for children at various 
developmental stages?

Designs progressive challenges Does the play space promote skill development through progressively challenging 
designs?

Ensures safety Does the play space balance challenging designs with children’s safety needs?
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the understanding of design performance, particularly in 
areas requiring qualitative assessment.

3. Results
3.1. Overall evaluation performance

The quantitative analysis based on the 7Cs framework 
reveals that the overall performance of children’s play 
spaces in Xi’an’s three heritage parks is relatively balanced, 
though notable differences exist across specific dimensions. 
Figure 5 presents the mean ratings for each category, with 
95% confidence intervals displayed. The average scores 
for Qujiang Pool Heritage Park, Daming Palace National 
Heritage Park, and Tang City Wall Heritage Park were 3.78, 

3.68, and 3.70, respectively. These closely aligned scores 
suggest that all three parks share strengths in cultural 
expression and environmental integration.

Among the evaluated dimensions, Character and 
Context received the highest scores, averaging 4.2 and 
4.1, respectively. This finding indicates that the parks 
effectively incorporate cultural features while maintaining 
harmony with their surroundings. Daming Palace National 
Heritage Park, in particular, stands out for its recreation 
of Tang dynasty cultural elements and immersive spatial 
atmosphere.

However, the Challenge and Chance dimensions 
received relatively lower scores, at 3.1 and 3.2, respectively, 

Table 5. Summary of parent group thematic coding

7Cs 
dimension

Initial coding keywords Subtheme Theme

Character Weak cultural perception, insufficient historical display appeal, 
poor relevance of decorative design to children

Fun‑oriented cultural design Enhancing the integration 
of culture and play spaces 
for greater engagementLack of child‑centric cultural representation, overly functional 

design of facilities
Child‑friendly cultural expression

Imbalance between static and interactive content, thin 
historical storytelling

Dynamic cultural content design

Context Poor integration of facilities with environment, overly 
modernized design, greenery obstructing facilities

Integration of facilities with natural 
landscape

Coordination and 
functionality of 
environmental designLack of site appeal, indirect cultural expression Unity of site atmosphere and cultural 

elements

Poor material and color design, low landscape layering Harmonious visual elements

Connectivity Uneven distribution of play areas, insufficient path signage, 
lack of entrance guidance

Connection between paths and functional 
areas

Optimizing accessibility 
and usability

Disorganized flow logic, weak connection between facilities Optimization of user pathways

Simple signage, poor initial user experience User‑friendly park navigation design

Change Monotonous activity types, lack of facilities for different age 
groups, insufficient adaptability

Adaptability of facility design Enhancing flexibility and 
multifunctionality of 
facilitiesSeasonal usage limitations, lack of dynamic activities Seasonal and dynamic design

Single‑use scenarios, unmet diverse needs Diversity in functional design

Chance Limited free activity spaces, insufficient exploratory activities, 
single interaction modes

Support for free play and exploration Enhancing exploratory 
activities and dynamic 
interactive facilitiesLack of cooperative activities, insufficient group interaction 

facilities
Social interaction facilities and site design

Weak integration of cultural display and interaction design Dynamic integration of culture and play

Clarity Complex signage system, insufficient facility usage guidance Optimization of navigation systems Enhancing clarity in 
functional layoutsAmbiguity in facility use, poor experience for first‑time users Intuitive facility usage guidance

Vague zoning, weak functional layout logic Rationality in functional zoning

Challenge Lack of challenging facilities for older children, monotonous 
activities

Suitability of challenge facilities Providing multi‑level 
challenges and cognitive 
gamesInsufficient intellectual and physical activity design, lack of 

challenging content
Diversity and layering in challenge 
activities

Overemphasis on safety facilities, lack of adventurous elements Balance between challenge and safety
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suggesting that the facilities do not fully meet the 
developmental needs of older children or provide sufficient 
opportunities for exploratory play. These deficiencies 
highlight the need for more diverse and interactive play 
features that cater to children across different age groups.

These findings suggest that while heritage parks have 
made notable progress in cultural presentation and 
environmental integration, there remains substantial room 
for improvement in interactive design, diverse activity 
facilities, and exploratory experiences. The key challenge 

Table 6. Summary of expert group thematic coding

7Cs dimension Initial coding keywords Subtheme Theme

Character Static displays, lack of interaction, insufficient 
cultural background extraction, lack of 
contextual design

Cultural display and interactive design Deep integration of culture and play 
spaces

Monotonous themed facilities, limited historical 
symbols, single forms of cultural expression

Integration of historical and cultural 
elements

Heritage elements limited to decoration, 
weakened cultural transmission function

Balancing cultural education and 
engagement

Context Incoherent materials, conflict between modern 
facilities and heritage styles, inconsistent 
cultural ambiance

Coordination of site and heritage culture Organic integration of heritage 
environments and play facilities

Lack of landscape layering, overly functional 
natural vegetation design

Integration of natural and cultural elements

Insufficient cultural ambiance, underutilized 
historical elements

Cultural ambiance creation in heritage 
contexts

Connectivity Complex pathway design, dispersed functional 
zones, weak connection logic

Optimization of functional zones and 
pathways

Functional integration and flow 
optimization of park pathways

Missing signage design, unintuitive navigation 
system

Signage and pathway guidance systems

Weak accessibility via public transport, unclear 
linkage between entrances and activity zones

Entrance design and accessibility

Change Monotonous facility design, lack of dynamic 
activities, weak multifunctional adaptability

Multifunctional facility design and 
adjustments

Flexibility and diversity in facility 
design

Insufficient seasonal activities, unclear 
functional zoning

Seasonal and dynamic adaptation of spaces

Unmet diverse user needs, lack of facilities for 
older children

Age segmentation and needs adaptation

Chance Lack of exploratory activities, insufficient free 
play spaces, weak interactive design

Support for exploration and free play Enhancing interactivity and 
exploration in play facilities

Limited participatory cultural narratives, static 
display formats

Integration of cultural education and 
exploration

Lack of cooperative activity support, absence of 
group interaction designs

Spatial design for social interaction

Clarity Complex signage systems, unclear functional 
zones, unintuitive facility uses

Layout and functional guidance Enhancing the intuitiveness of spatial 
layouts

Unclear usage processes, poor initial user 
experience

Site navigation and functional guidance

Weak spatial logic, imbalanced functional 
zoning

Rationality of functional layouts

Challenge Lack of challenging activities for older children, 
low‑level activities for younger users

Layered adaptation of challenge design Providing more challenging facilities

Few cognitive challenge designs, low difficulty 
in cooperative activities

Logic and layering of activity design

Imbalance between safety and adventure, 
conservative approach to challenge design

Balancing adventure and safety in design
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lies in achieving a dynamic balance between cultural 
preservation and modern functional needs to enhance 
users’ engagement and play value.

3.2. Comparative analysis of the 7Cs dimension 
performance across the three parks

The overall scoring results indicate that Daming Palace 
Heritage Park excels in the Character and Context 
dimensions, with scores of 4.2 and 4.3, respectively. This 
highlights the park’s strong cultural theme design and 
effective coordination with its surrounding environment. 
However, the park received the lowest score (3.1) in the 
Challenge dimension, revealing deficiencies in facilities 
designed for older children.

Tang City Wall Heritage Park achieved the highest 
score (4.4) in the Connectivity dimension, benefiting 
from its linear greenway design and clear functional 
zoning. However, its relatively low score (3.2) in the 
Change dimension indicates a lack of diversity in 
facilities and limited adaptability to multifunctional 
needs. Qujiang Pool Heritage Park performed well 
in the Chance and Clarity dimensions, with scores 
of 3.7 and 4.2, respectively. Its dynamic interactive 
facilities and clear signage system received unanimous 
recognition from both parents and experts. However, 
the park received a relatively low score (3.7) in the 
Context dimension, reflecting that some facilities failed 
to integrate effectively with the natural landscape and 
heritage environment.

Overall, each park exhibits distinct strengths and 
weaknesses across different dimensions. These differences 
provide specific directions for optimizing the design of 
heritage park play spaces in the future.

3.3. Qualitative research findings

The qualitative analysis, derived from interviews with 
both the parent group and the expert group, identifies 
several core themes that provide significant insights to 
complement the quantitative findings. It is worth noting 
that experts and parents have differing perspectives on 
multiple aspects (Table 7).

First, the static nature of cultural elements was 
frequently mentioned. Experts agreed that current cultural 
expressions heavily rely on fixed installations, such as 
sculptures and plaques, which fail to stimulate children’s 
curiosity or encourage interaction. Likewise, parents 
observed that children showed limited engagement with 
traditional sculptures and cultural displays, emphasizing 
the need for more dynamic and context-based educational 
activities.

Second, the lack of exploratory and challenging 
facilities emerged as another key issue. Parents pointed 
out that existing facilities primarily cater to younger 
children, providing inadequate support for older children, 
particularly in climbing structures and intellectually 
stimulating play zones. Experts further recommended 
implementing age-specific design concepts to introduce 
multi-layered exploration and progressive challenge 
activities suited to different developmental stages.

Third, issues related to functional signage and ease of 
use were highlighted in multiple parent responses. Some 
parents mentioned that entrances to play areas were poorly 
marked, and signage was unclear, negatively impacting the 
overall user experience. Experts suggested improving the 
intuitiveness of the signage system while optimizing the 
layout of functional zones.

Figure 5. 7Cs Dimension scores of the three parks
Source: Graph by the authors
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Table 7. Comparison of parent and expert assessments

7Cs Dimension Parent feedback Expert feedback

Character The play spaces reflect cultural themes, but children find 
them less engaging.

Cultural elements are well‑integrated, but play spaces lack interactive 
storytelling.

Context Play spaces blend well with nature but lack seasonal 
adaptability.

Designs effectively preserve heritage, but microclimatic adjustments 
are needed.

Connectivity Play areas are accessible, but navigation is sometimes unclear. Spatial layout promotes exploration, but signage and orientation 
should be improved.

Change Limited diversity exists in play structures, affecting long‑term 
engagement.

The current design lacks flexible and adaptive elements.

Chance Few open‑ended play areas are available, reducing children’s 
ability to explore freely.

Play spaces do not provide sufficient opportunities for self‑directed 
and creative play.

Clarity Parents appreciate clear sightlines but note that some areas 
lack visibility.

Play spaces have clear layouts, but zoning could be optimized for 
better wayfinding.

Challenge Play facilities cater mostly to younger children, with limited 
options for older age groups.

The lack of progressive challenge levels limits children’s skill 
development.

Finally, the balance between cultural expression and 
modern needs was repeatedly emphasized by experts. 
They observed that current designs lean too heavily toward 
cultural display at the expense of dynamic, interactive 
activities. Experts suggested that future designs should 
seek a better balance between cultural preservation and 
modern functionality, creating more engaging and versatile 
play spaces that fulfill both educational and recreational 
needs.

4. Discussion
Based on the 7Cs framework, this study systematically 
evaluated the design performance of children’s play spaces 
in three heritage parks in Xi’an. The results indicate that 
while these spaces exhibit certain advantages in cultural 
expression and environmental integration, there remains 
considerable room for improvement.

4.1. Balancing cultural expression and user needs in 
heritage park play spaces

Children’s play spaces in Xi’an’s heritage parks demonstrate 
significant strengths in cultural expression and 
environmental integration, particularly in the Character 
and Context dimensions, which received relatively 
high ratings. These findings indicate that heritage parks 
effectively incorporate cultural elements while maintaining 
spatial harmony. This aligns with previous research 
highlighting that visual representations of cultural heritage 
enhance the historical ambiance of public spaces, allowing 
children and families to passively absorb historical 
knowledge during leisure activities (Jiang, 2024).

However, further analysis reveals that current 
approaches to cultural representation remain largely static, 
relying primarily on sculptures, informational plaques, 

and engraved reliefs, while lacking dynamic, interactive 
engagement. According to parental feedback, only 23.5% 
of parents reported that their children maintained a 
sustained interest in cultural sculptures or informational 
displays, whereas 68.9% observed a preference for 
dynamic exploratory activities, such as climbing, role-
playing, and interactive puzzle-solving. Interviews further 
reinforced this sentiment, with many parents describing 
existing cultural installations as “more to see, less to play,” 
suggesting that these spaces fail to fully captivate children’s 
curiosity or provide a balanced blend of educational and 
recreational functions.

These findings highlight a gap between cultural 
representation and user engagement. Findings from expert 
and parent interviews further confirm that current cultural 
elements in heritage parks lack interactivity. Research 
suggests that children’s understanding of cultural content 
relies heavily on gamification, role-playing, and multi-
sensory stimulation, as static visual information alone 
struggles to sustain their attention (Slingerland et al., 2020). 
In contrast, leading international practices have shifted 
from static cultural displays toward more interactive and 
participatory experiences. For example, Denmark’s Lejre 
Land of Legends and Ribe Viking Center incorporate role-
playing activities, hands-on historical reenactments, and 
immersive storytelling techniques to engage children in 
cultural heritage. These sites facilitate experiential learning 
by allowing visitors to participate in historical scenarios, 
traditional craftsmanship, and interactive narratives. Such 
approaches not only foster a deeper understanding of 
history but also enhance the play experience by integrating 
cognitive, social, and physical engagement within a 
heritage context. The success of these approaches in 
engaging children suggests their potential applicability in 
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enhancing the interactivity of heritage park play spaces in 
Xi’an and similar culturally rich urban settings.

4.2. Strategies for enhancing exploratory and 
challenging play in heritage parks

Findings from this study indicate that children’s play spaces 
in Xi’an’s heritage parks lack sufficient opportunities for 
exploration and challenge. Quantitative analysis revealed 
that these spaces scored lower in these dimensions 
compared to others, suggesting that current designs may 
not fully accommodate the diverse developmental needs of 
children. Survey data indicate that a significant proportion 
of parents expressed a preference for play facilities that offer 
greater physical challenge and open-ended exploration. 
Additionally, interview findings suggest that the majority 
of existing facilities primarily cater to younger children, 
featuring slides and low climbing structures, while fewer 
elements support older children’s engagement through 
more complex and physically demanding activities. This 
limited variety in play opportunities may contribute to 
lower participation rates among children aged 6 – 12. A key 
factor underlying this issue appears to be a design emphasis 
on fundamental safety and accessibility, often at the expense 
of age-appropriate challenge and exploratory play elements. 
Many heritage parks prioritize standardized, low-intensity 
play structures that, while ensuring inclusivity, may not 
sufficiently address children’s evolving needs for cognitive 
and physical challenges. To address these challenges, 
this study identifies three key strategies for enhancing 
exploratory and challenging qualities in heritage park play 
spaces, namely incorporating progressively challenging 
play structures, integrating natural landscapes to foster 
exploration, and utilizing interactive and gamified learning 
elements.

Firstly, survey and interview data suggest that a 
tiered system of challenge-based play structures could 
better accommodate children’s varying skill levels and 
developmental needs. For younger children, low climbing 
nets and obstacle courses can facilitate basic motor skill 
development, while older children could benefit from high 
rope courses, dynamic balancing structures, and climbing 
walls with increasing levels of difficulty. Research on play 
space engagement (Wang, 2021) highlights that adjustable 
play equipment, such as modular climbing elements 
and variable-incline slides, allows children to self-select 
difficulty levels, thereby supporting skill progression over 
time.

Secondly, the integration of natural features has been 
identified as a factor in enhancing children’s exploratory 
behaviors (Wang, 2021). Observational data indicate that 
children demonstrate increased engagement when play 

environments incorporate diverse terrains, vegetation, and 
water-based elements. Existing landscapes, such as sloped 
areas, wooded sections, and shallow water zones, could be 
utilized to create adventure trails, stepping-stone pathways, 
and interactive topographical mazes. In addition, thematic 
discovery areas, such as archaeological excavation zones 
or heritage-inspired labyrinths, may encourage children 
to engage with cultural narratives while fostering spatial 
awareness and problem-solving skills.

Thirdly, qualitative findings indicate that static 
cultural displays in heritage parks may not sustain 
children’s attention over extended periods, limiting 
their engagement with cultural content. Incorporating 
interactive storytelling and task-based activities may help 
bridge this gap. Play structures designed around historical 
narratives, such as reconstructed heritage sites, could 
allow children to complete challenges related to historical 
architecture or artifact discovery, serving both recreational 
and educational functions. Recent studies (Lian & Xie, 
2024) have explored augmented reality (AR) applications 
as a means of enhancing interactive engagement. For 
example, AR-enabled features could allow children to 
scan designated cultural landmarks with mobile devices to 
unlock virtual storytelling, historical puzzles, or animated 
character interactions. This approach may help deepen 
children’s connection to cultural heritage through play.

By integrating these enhancements, heritage parks could 
offer more engaging and educational play environments 
that promote active participation and meaningful cultural 
connections. Future research could further examine 
the long-term impacts of these interventions on user 
engagement and cultural learning outcomes.

4.3. Insights from differences in parent and expert 
evaluations

This study reveals that while both parents and experts 
acknowledge the cultural and environmental strengths 
of children’s play spaces in Xi’an’s heritage parks, their 
evaluation priorities differ significantly. Parents prioritize 
practical usability, particularly in terms of safety, 
accessibility, and playability. Many parents perceive 
existing play facilities as lacking variety and opportunities 
for exploration, particularly for older children, who may 
find them less engaging. In contrast, experts emphasize 
design logic, cultural integration, and spatial planning. 
They recognize that current play spaces successfully 
incorporate cultural elements but note that they lack 
dynamic, interactive features that would allow children to 
experience heritage themes more deeply.

Despite these differing perspectives, both parents 
and experts agree that the dimensions of challenge and 
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exploration require improvement. However, their concerns 
diverge. Parents focus on the lack of physical activity 
facilities, while experts highlight the absence of progressive 
play design strategies that provide gradual levels of 
challenge. Additionally, experts stress the balance between 
cultural authenticity and functional needs, whereas parents 
prioritize immediate usability and immersive engagement 
for children.

These differences offer valuable insights for the 
development of child-friendly heritage parks. First, 
achieving a balance between cultural representation and 
interactive experiences is essential—play spaces should 
not only showcase heritage themes but also incorporate 
diverse interactive elements that enhance children’s 
engagement and curiosity. Second, play facilities must cater 
to children of different age groups, ensuring that older 
children have access to more challenging and exploratory 
play opportunities rather than focusing solely on basic 
play structures for younger children. Third, safety and 
accessibility remain key concerns for parents, making it 
essential to optimize spatial layout, ensure clear sightlines, 
and design convenient pathways that facilitate supervision 
and ease of movement. Finally, the planning process should 
integrate insights from both parents and experts, fostering 
multidisciplinary collaboration and child-participatory 
design to create more inclusive, interactive, and culturally 
enriching heritage park play spaces.

4.4. Limitations and future outlook

This study has several limitations. First, the scope of 
the research is relatively narrow, focusing on only three 
heritage parks, without including other types of parks or 
broader urban cases. This limits the generalizability of 
the findings, particularly when applied to comparative 
analyses of different types of parks. Second, data collection 
was concentrated during specific seasons and periods, 
failing to fully capture the effects of seasonal variations, 
festive activities, or different time periods on children’s 
play space usage patterns. This results in a lack of temporal 
representativeness in the study’s conclusions. Moreover, 
while the 7Cs framework effectively evaluates the physical 
design of play spaces and user behavior, its applicability in 
assessing the depth of cultural expression and the dynamic 
integration of culture and functionality in heritage contexts 
remains limited. Further exploration is needed to extend the 
framework’s applicability to historical and cultural settings. 
Finally, considering children’s limited ability to articulate 
their experiences, data collection relied on parental and 
expert perspectives rather than direct input from children. 
This limits the depth of understanding regarding children’s 
authentic experiences. These limitations suggest significant 
opportunities for future research to refine scope, temporal 

coverage, framework adaptability, and methodological 
approaches.

To address these limitations and the complex 
requirements of designing children’s play spaces in heritage 
parks, future research can be expanded and deepened in 
several directions. First, broadening the scope of research 
to include comparisons between heritage parks and other 
park types—such as general urban parks or child-friendly 
city pilot projects—could reveal universal principles for 
integrating cultural expression with functionality. Second, 
long-term dynamic data collection could provide insights 
into the effects of seasonal changes, festive events, and 
peak usage periods on play space usage patterns, providing 
scientific evidence for adaptive design strategies.

Additionally, the 7Cs framework could be optimized 
and expanded to better suit the cultural context of heritage 
parks by incorporating dimensions such as cultural depth 
or historical continuity, enabling a more comprehensive 
evaluation of the integration of cultural elements and 
functional design. Furthermore, integrating geographic 
information systems, behavior tracking technologies, or 
big data analytics could enhance precision in analyzing 
user behavior and spatial usage patterns.

Since children are the primary users of play spaces, 
future research should prioritize their subjective 
experiences and needs. Methods such as behavioral 
observations, focus group discussions, and child-friendly 
interviews could provide deeper insights into age-specific 
requirements, leading to more informed design strategies 
that accommodate diverse user needs.

5. Conclusion
Using the 7Cs framework, this study provides an in-depth 
analysis of children’s play spaces in heritage parks in 
Xi’an, uncovering both the challenges and potential of 
existing designs. The findings highlight the complexity of 
integrating cultural elements with functional requirements, 
demonstrating that children’s play spaces serve not only as 
vehicles for cultural transmission but also as vital platforms 
for fostering social inclusion and innovation.

Future designs should move beyond a focus on 
physical spatial characteristics to incorporate dynamic 
cultural experiences and multidimensional opportunities 
for exploration and play. Such spaces should foster 
cultural engagement, stimulate creativity, and address 
the diverse needs of various user groups. Achieving this 
vision requires designers to integrate cultural sensitivity 
with social innovation and technological advancements, 
creating spaces that are educational, interactive, and 
sustainable.
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Children’s play spaces are not mere urban details; 
they are foundational in shaping the memories of future 
generations. By delving into the profound connection 
between culture and play, design can transcend 
geographical and temporal boundaries, offering new 
paradigms for urban spaces enriched with cultural vibrancy 
and humanistic values. This endeavor benefits not only 
children but also contributes to the broader reimagination 
of public spaces in modern cities.
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