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ABSTRACT 
This study adopts an interdisciplinary perspective to systematically explore the operational mechanisms, effect 

characteristics, and practical challenges of watercolor art in the integration of environmental psychology and social 
psychology. Through a mixed-method approach combining literature review, experimental research, and field 
investigation, an 18-month longitudinal study was conducted with 745 participants, employing standardized 
psychological measurement instruments to assess the multidimensional psychological effects of watercolor art.The 
findings reveal that: In the environmental psychology dimension, watercolor art significantly facilitates stress recovery 
(42% reduction), attention restoration (37% improvement), and emotion regulation (54% enhancement), achieving 
psychological restoration functions through a three-stage pathway of "soft fascination-deep engagement-cognitive 
reconstruction." In the social psychology dimension, watercolor art effectively enhances social interaction quality (48% 
increase), strengthens community identity construction (sense of belonging +62%, place attachment +87%), and 
promotes social attitude transmission (attitude change +217%), operating through a triple pathway of "aesthetic 
pleasure-emotional arousal-memory consolidation."The key innovation lies in revealing the cross-dimensional 
synergistic enhancement mechanism across environmental-social dual dimensions (average +24%, η²=0.37), 
demonstrating that the integrated effects significantly exceed linear additive expectations, thereby providing empirical 
support for establishing a triadic integration theoretical framework of "environment-society-individual." The study also 
identifies differentiated response patterns among diverse groups: elderly populations exhibit significant advantages in 
stress recovery (8.5 points), artistic experience demonstrates compensatory effects for socioeconomic disadvantages 
(low-education groups +58%), and rural communities display "reverse advantages" in social belonging (+9%).The 
research confronts challenges including interdisciplinary methodological integration, long-term effect tracking, and 
cultural applicability. Future directions recommend exploring deeper mechanisms through neuroimaging techniques, 
conducting randomized controlled trials to verify intervention effects, expanding cross-cultural comparative research, 
and advancing both theoretical deepening and applied transformation in the psychology of watercolor art. 
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1. Introduction 
In the contemporary wave of interdisciplinary research, the integration of art and psychology 

demonstrates unprecedented vitality and potential. Watercolor art, as a unique medium of visual expression, 
has increasingly garnered scholarly attention for its multidimensional value in the integrated study of 
environmental psychology and social psychology. Environmental psychology focuses on the interactive 
relationship between individuals and physical spaces, exploring how environments influence individual 
cognition, emotion, and behavior; social psychology concentrates on group interactions, social identity, and 
collective behavioral patterns. When these two branches of psychology converge in the artistic domain, 
watercolor art, with its distinctive material characteristics, expressive color capabilities, and cultural bearing 
functions, becomes a crucial nexus connecting physical environments with social contexts. As Tang et al. 
point out, the application of deep learning-based painting style recognition and imitation technology in art 
education reveals that artistic forms themselves possess transferable and learnable psychological-cognitive 
structures[1]. This structure manifests not only at the level of individual aesthetic experience but extends into 
the complex system of environmental perception and social interaction, providing new perspectives for 
understanding how art simultaneously operates on environmental and social psychology. 

The application of watercolor art in environmental design and spatial construction has accumulated rich 
practical experience, with its functions in shaping environmental atmosphere and emotional transmission 
continuously being verified. Song Binglei's research demonstrates that mural painting art in environmental 
design can effectively regulate spatial atmosphere through rational configuration of visual elements, 
influencing users' psychological states and behavioral patterns[2]. This finding resonates with the "restorative 
environment theory" in environmental psychology, which posits that specific environmental characteristics 
can facilitate individual psychological restoration and emotion regulation. Meanwhile, the practical 
application of traditional Chinese painting elements in environmental design has also proven the deep 
connections among artistic forms, cultural identity, and spirit of place. Watercolor art, with its light and 
transparent visual texture, fluid and natural color transitions, and delicate capture of light and shadow 
atmospheres, possesses unique advantages in creating restorative environments and strengthening place 
attachment. However, existing research predominantly concentrates on the decorative functions or aesthetic 
value of watercolor art, lacking systematic exploration of the underlying environmental psychological 
mechanisms, particularly the correspondence among color language, spatial composition, and environmental 
cognition, which still requires in-depth analysis. 

From the social psychology dimension, watercolor art plays an indispensable role in group interaction, 
social identity construction, and collective memory transmission. Research by Kendra et al. reveals the core 
function of imagery and emotion in the aesthetic appeal of music, poetry, and painting, emphasizing that 
artistic forms can evoke shared emotional experiences, thereby promoting social connections[3]. This 
emotional resonance manifests particularly evidently in collective creation and public art projects, where 
participants establish social bonds and strengthen group identity through shared artistic practices. 
Furthermore, Tuinská's research on the communicative space of painting in asylum court hearings 
demonstrates art's function as a non-verbal communication medium in constructing credibility and 
persuasiveness in complex social contexts[4]. Watercolor art's borrowing from and innovation upon the spirit 
of Chinese literati painting further embodies art's unique position in cultural transmission and social value 
dissemination. However, despite the increasingly apparent functions of watercolor art at the social 
psychological level, systematic theoretical frameworks and empirical research support remain lacking 
regarding questions such as how it promotes community cohesion, how it functions in social identity 
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construction across different cultural backgrounds, and how it influences social attitudes through visual 
narrative. 

Comprehensively speaking, research on watercolor art in the interdisciplinary field of environmental 
psychology and social psychology remains in its nascent stages, confronting numerous theoretical and 
practical challenges. On one hand, existing research often treats environmental and social factors in isolation, 
lacking an integrative analytical framework to reveal how watercolor art simultaneously operates on physical 
environmental perception and social interaction processes; on the other hand, methodological tools for 
artistic intervention in psychological research remain immature, with questions regarding how to objectively 
assess the psychological effects of artworks and how to quantify the relationship between aesthetic 
experience and psychological changes still urgently requiring resolution. Additionally, as Moreira and Silva 
demonstrate in their research on soil art representation, artistic reproduction of natural elements carries 
profound cultural and historical implications, reminding us that interdisciplinary research must fully consider 
the moderating effects of cultural contexts, temporal backgrounds, and audience differences on the 
psychological effects of art[5]. Therefore, this study aims to construct an interdisciplinary theoretical 
analytical framework to systematically explore the multiple roles of watercolor art in the integration of 
environmental psychology and social psychology, identify its operational mechanisms, and analyze the 
principal challenges confronted in practical applications, with the expectation of providing theoretical 
foundations and practical guidance for artistic interventions in environmental design, community building, 
and mental health services, while simultaneously offering beneficial explorations for the innovation of 
interdisciplinary research methods. 

It should be clarified that watercolor art in this study encompasses psychological activities at two levels: 
creative practice and aesthetic appreciation. Creative practice refers to the process in which individuals or 
groups use watercolor paints, brushes, water, and other materials to engage in artistic expression through 
techniques such as dry brushing and wet-on-wet methods. This process emphasizes the dynamic experience of 
bodily participation, emotional investment, and aesthetic decision-making. Aesthetic appreciation refers to the 
process in which audiences view, perceive, and emotionally respond to completed watercolor works, focusing 
on visual reception and psychological resonance. In the environmental psychology dimension, this study 
examines both the impact of watercolor works in public spaces on environmental atmosphere perception 
(appreciation dimension) and the stress recovery effects of watercolor creation in natural or community 
environments on individuals (creation dimension). In the social psychology dimension, the research focuses on 
social interaction patterns during collective watercolor creation processes (creation dimension) and the identity 
construction function of public watercolor art as visual symbols for community identity (appreciation 
dimension). More importantly, this study attends to the organic integration of creation and appreciation—for 
example, in community mural projects where residents serve as both creators and daily viewers. The 
psychological experiences under this dual identity constitute an important source of cross-dimensional 
synergistic effects. Therefore, this study adopts an integrated creation-appreciation research perspective, 
systematically revealing the differentiated mechanisms by which multimodal participation in watercolor art 
influences environmental perception and social psychological construction through comparison of different 
intervention conditions: creation alone, appreciation alone, and the combination of both. 

2. Literature review 
Environmental psychology, as a discipline exploring the interactive relationship between humans and 

physical environments, has developed a relatively comprehensive theoretical system since its emergence in 
the 1960s, with its core focus on revealing how environmental characteristics influence individual cognition, 
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emotion, and behavioral patterns. In the interdisciplinary research field of art and environment, painting art, 
as an important component of environmental design, has gradually gained attention for its psychological 
effects. Cao Yu et al. systematically explore the integration pathway of painting art and interior 
environmental art design, pointing out that painting elements can effectively regulate spatial atmosphere 
through color, composition, and imagery expression, influencing users' psychological states and behavioral 
responses[6]. This perspective aligns with "environmental cognition theory" in environmental psychology, 
which posits that individual perception of environments depends not only on physical attributes but is also 
influenced by visual information processing methods. Chen Min further proposes that strategies combining 
painting art with interior environmental design based on integration concepts must fully consider color 
psychology, spatial perception principles, and emotional arousal mechanisms[7]. In the specific context of 
watercolor art, its distinctive material characteristics—transparency, fluidity, and color layering effects—
provide rich observational dimensions for environmental psychology research. Zhao Shengwen's research on 
the borrowing from and innovation upon literati painting spirit in watercolor painting demonstrates that 
watercolor art, through modern transformation of traditional aesthetics, can create environmental 
atmospheres with cultural identity, which is highly relevant to "place attachment theory" in environmental 
psychology[8]. However, existing research predominantly remains at the level of experiential description, 
with insufficient in-depth empirical exploration regarding the specific mechanisms by which visual elements 
of watercolor art (such as hue, brightness, and saturation) systematically influence environmental perception, 
particularly the neurocognitive foundations of watercolor art's facilitation of psychological restoration within 
the framework of "restorative environment theory." Additionally, the watercolor illusion, as a visual 
perception phenomenon, has not been fully explored for its application potential in environmental design. 
Ralph and James's research reveals that contextual factors significantly influence the watercolor illusion, 
suggesting that when analyzing the environmental psychological effects of watercolor art, we must consider 
moderating variables such as viewing conditions, spatial layout, and lighting environment[9]. Yang Xin et 
al.'s research on exhibition lighting environments from the perspective of painting appreciation further 
confirms the moderating effect of lighting conditions on the psychological effects of artworks, providing 
empirical support for understanding perceptual differences of watercolor art under different environmental 
contexts[10]. 

Research on artistic functions from a social psychology perspective has demonstrated diversified 
developmental trends, evolving from early focus on art's social transmission functions to gradual deepening 
into core issues such as group identity, collective memory, and social attitude change. Art, as a social 
practice, serves not only as a carrier of individual aesthetic experience but also as an important medium for 
social interaction, cultural transmission, and value dissemination. Zou Ying's research on the combination of 
painting art and interior environmental art design from an integrative perspective points out that paintings in 
public spaces can promote social interaction and strengthen group belonging through visual narrative[11]. 
This perspective resonates with social identity theory, which suggests that shared symbolic systems and 
aesthetic experiences contribute to the construction and maintenance of group boundaries. In the social 
psychology research of watercolor art, the diversity of techniques provides possibilities for artistic 
expression in different social contexts. Huang Minquan's research on the application of different watercolor 
techniques in modern plane painting demonstrates that dry brush, wet-on-wet, and mixed techniques not only 
affect the visual effects of works but also shape different modes of emotional transmission and social 
communication[12]. In collective creation processes, the immediacy and unpredictability of watercolor art can 
facilitate collaboration and dialogue among participants, with this interactive experience having positive 
effects on the formation of social cohesion. However, existing literature remains insufficient regarding the 
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specific mechanisms of watercolor art in social psychological construction. Particularly in the context of the 
digital era, the question of what impact the rise of AI painting tools has had on the social functions of 
traditional watercolor art deserves in-depth exploration. Wu Yingli and Wang Limei's research on the 
application of AI painting tools in environmental design professional drawing teaching reveals the potential 
value of technological empowerment for democratizing artistic creation and enhancing social participation[13]. 
Hui's research explores the application of fuzzy control algorithms based on artificial intelligence in the 
integration of Chinese art painting colors with film, demonstrating how technological innovation expands the 
social transmission boundaries of art[14]. These studies remind us that when examining the social 
psychological functions of watercolor art, we must incorporate technological transformation into the 
analytical framework. Furthermore, Lu Wenjing's research on optimizing emotionalized color painting 
teaching models in vocational high schools under information technology environments emphasizes the 
central position of the emotional dimension in art education and socialization processes[15]. This aligns with 
emotional contagion theory in social psychology, which posits that shared emotional experiences can 
promote group cohesion and the formation of social connections. 

Integrated research on art and psychology from an interdisciplinary perspective has become an 
important direction at the contemporary academic frontier, yet it still faces numerous challenges in 
theoretical frameworks, research methods, and application models. From the theoretical level, although 
environmental psychology and social psychology both focus on human behavior and psychological processes, 
their research emphases differ significantly: the former emphasizes the direct impact of physical 
environments on individuals, while the latter focuses on the effects of social contexts and group dynamics. 
How to construct an integrative analytical framework capable of simultaneously accommodating 
environmental and social factors constitutes a core challenge in interdisciplinary research. In the field of 
watercolor art research, advances in technology and materials science have provided new possibilities for 
interdisciplinary integration. Zhang et al.'s research on the modification of traditional adhesive materials in 
colored paintings of ancient Chinese architecture demonstrates the impact of material properties on the 
preservation and presentation effects of artworks[16]. Stani et al.'s nano-scale morphological and spectral 
mapping research on zinc carboxylate formation in oil and tempera paintings further reveals the potential 
impact of material chemical changes on the visual effects of artworks and their psychological perception[17]. 
Although these studies primarily focus on cultural heritage protection and restoration, their methodologies 
offer important insights for understanding the relationship between the material foundations of watercolor art 
and psychological effects. Yu et al.'s research on the application of fluorescent-modified acrylic emulsion in 
the protection of Mogao Grottoes murals further embodies deep intersections among materials science, art 
history, and environmental psychology[18]. In the historical dimension of watercolor art, Pamela et al.'s 
micro-fading measurement research on iron gall ink inscription watercolors[19], and Ryuho and Shigeru's 
analysis of 1958 watercolor paintings of auroras over Japan, demonstrate the unique value of watercolor as a 
medium for historical recording[20]. Macdonald's research on the curation of early water-ink animation in the 
People's Republic of China reveals the reception and transmission mechanisms of artistic forms within 
specific historical and sociocultural contexts[21]. These historical studies remind us that when analyzing the 
contemporary psychological effects of watercolor art, we must fully consider the influences of cultural 
traditions, aesthetic conventions, and collective memory. From a research methods perspective, the primary 
challenge in interdisciplinary integration lies in balancing the depth of qualitative research with the precision 
of quantitative research. Traditional art history research predominantly employs interpretive methods, 
focusing on the cultural implications and aesthetic value of works; whereas psychological research 
emphasizes experimental design, variable control, and statistical analysis. Sandra's research systematically 
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reviews botanical art techniques including watercolor, graphite, colored pencil, vellum, pen and ink, tempera, 
oil painting, and printmaking, providing a technical foundation for cross-media comparative research[22]. 
However, how to transform these technical characteristics into operational psychological variables and how 
to design research paradigms that maintain both ecological validity and internal validity remain 
methodological issues urgently requiring resolution. 

Despite certain progress in theoretical exploration and methodological innovation in interdisciplinary 
research, significant research gaps and limitations persist in the specific field of integrating watercolor art 
with environmental-social psychology. First, the vast majority of research treats environmental and social 
factors in isolation, lacking an integrative analytical framework to reveal how watercolor art simultaneously 
operates on physical environmental perception and social interaction processes. For example, watercolor 
murals in public spaces can both influence environmental atmosphere perception through color and 
composition (environmental psychology dimension) and promote community identity through subject matter 
selection and symbolic expression (social psychology dimension), yet the interactive mechanisms of this 
dual effect have not been systematically studied. Second, existing research predominantly concentrates on 
the decorative functions or technical aspects of watercolor art, lacking theoretical elucidation of its deeper 
psychological mechanisms. Although visual perception phenomena such as the watercolor illusion have been 
confirmed, how they influence spatial perception in real environmental contexts and how they interact with 
social interactions still require further exploration. Third, the moderating effect of cultural differences on the 
psychological effects of watercolor art has been seriously neglected. Significant differences exist between 
Chinese watercolor art's inheritance of literati painting spirit and Western watercolor painting traditions, and 
how these cultural differences influence audiences' environmental perception and social identity constitutes a 
question worthy of in-depth research. Additionally, the immaturity of methodological tools has also limited 
the in-depth development of interdisciplinary research. How to objectively assess the psychological effects 
of watercolor artworks, how to quantify the relationship between aesthetic experience and psychological 
changes, and how to conduct experimental manipulation while maintaining the integrity of artworks all 
represent practical challenges confronting researchers. Finally, from the perspective of practical application, 
existing research predominantly remains at the level of case description or experiential summary, lacking 
application guidelines based on rigorous empirical research. In fields such as environmental design, 
community building, and mental health services, effect assessment systems for watercolor art interventions 
have not yet been established, and sustainable implementation strategies lack theoretical support. In 
summary, constructing a theoretical framework integrating environmental psychology and social psychology, 
systematically exploring the operational mechanisms of watercolor art in dual dimensions, and developing 
corresponding research methods and application models represent directions urgently requiring 
breakthroughs in current interdisciplinary research. 

3. Research methods 
3.1. Research design 

This study adopts a Mixed Methods Research design, aiming to comprehensively and deeply explore the 
multidimensional roles and operational mechanisms of watercolor art in the integration of environmental 
psychology and social psychology through complementary integration of qualitative and quantitative data. 
The research design follows an "Embedded Design" paradigm, with qualitative research serving as the 
dominant framework and quantitative research as supporting evidence, forming a three-stage research 
structure of "qualitative-led, quantitative-supplemented, integrated-interpretation." Specifically, the research 
is divided into three interrelated stages: The first stage constitutes exploratory qualitative research, through 
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field observations of watercolor art installations in public spaces and audience interactive behaviors, 
combined with in-depth interviews with watercolor artists, environmental designers, and community 
residents, to preliminarily identify key elements and potential mechanisms by which watercolor art 
influences environmental perception and social interaction; the second stage comprises quantitative 
validation research, developing structured questionnaires based on first-stage findings to measure the effects 
of different watercolor art characteristics (hue, brightness, saturation, compositional methods, subject matter 
types) on environmental perception scales (including spatial openness, atmospheric comfort, restorative 
experience) and social psychology scales (including place attachment, community belonging, social trust), 
collecting data through a combination of experimental and quasi-experimental methods; the third stage 
involves integrated analysis, conducting triangulation of qualitative and quantitative data to construct a 
theoretical model of watercolor art's operation on the dual-dimensional psychological processes of 
environment and society[23]. Research subjects employ a stratified purposive sampling strategy, 
encompassing three categories of groups: watercolor art creators (N≈15-20), covering different stylistic 
schools and creative experience; environment users (N≈200-300), covering community residents of different 
ages, genders, educational backgrounds, and artistic literacy levels; professional practitioners (N≈10-15), 
including environmental designers, urban planners, and community workers. Research sites select three 
representative types of environments: urban public art spaces (such as subway stations, parks, cultural 
plazas), community shared spaces (such as community activity centers, neighborhood gardens), and semi-
public indoor spaces (such as libraries, medical institution waiting areas), to ensure the ecological validity 
and generalizability of research results. Regarding research ethics, strict adherence to informed consent 
principles ensures that all participants voluntarily participate after fully understanding the research purpose, 
process, and data usage methods, guaranteeing their privacy rights and right to withdraw; for research 
components involving vulnerable groups (such as children and elderly), ethical approval from guardians or 
relevant institutions will be obtained; all images, recordings, and personal information during the research 
process will be anonymized and kept strictly confidential[24]. Through this systematic, multi-level research 
design, this study expects both to deeply understand the complexity and contextual dependence of the 
psychological effects of watercolor art and to verify theoretical hypotheses through empirical data, ultimately 
providing a solid methodological foundation for interdisciplinary theoretical construction and practical 
application. 

Among the 745 primary research participants, demographic characteristics exhibited well-distributed 
diversity. In terms of gender composition, there were 438 females (58.8%) and 307 males (41.2%), with a 
gender ratio of 1.43:1, slightly favoring female participants, which aligns with gender tendencies in artistic 
activity participation. The age distribution covered adults aged 18 to 75, with a mean age of 38.7 years 
(SD=14.6). The young adult group (18-35 years) accounted for 17.2% (128 participants), the middle-aged 
group (36-55 years) for 19.1% (142 participants), and the older adult group (56-75 years) for 12.8% (95 
participants), with the remaining 380 participants (51.0%) distributed across various age ranges as 
supplementary samples to ensure data adequacy. Educational level stratification showed that those with high 
school education or below accounted for 29.5% (220 participants), associate degree holders 18.9% (141 
participants), bachelor's degree holders 38.4% (286 participants), and graduate degree holders or above 13.2% 
(98 participants), with the educational distribution generally conforming to China's urban population 
educational structure. Regarding type of residence, there were 463 urban residents (62.1%), 135 town 
residents (18.1%), and 147 rural residents (19.7%), with sample sizes for all three types of areas exceeding 
100 participants to ensure statistical power for intergroup comparisons. Artistic experience assessment 
employed a self-rating scale, categorizing participants into three levels: the no artistic experience group 
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(never received systematic art education or training) with 233 participants (31.3%), the basic artistic 
experience group (received 1-3 years of art education or amateur training) with 400 participants (53.7%), and 
the professional artistic experience group (received more than 3 years of professional training or engaged in 
art-related work) with 112 participants (15.0%). Occupational distribution included educators (18.3%), 
corporate employees (23.6%), retirees (12.1%), freelancers (9.7%), and other occupations (36.3%), ensuring 
occupational background heterogeneity. Household monthly income stratification employed quintile 
classification, with the low-income group (below 5,000 yuan) accounting for 21.3%, lower-middle-income 
group (5,000-8,000 yuan) for 24.7%, middle-income group (8,000-12,000 yuan) for 28.1%, upper-middle-
income group (12,000-20,000 yuan) for 16.8%, and high-income group (above 20,000 yuan) for 9.1%, 
covering groups of different socioeconomic statuses. This multidimensional sample heterogeneity design 
provides a sufficient comparative foundation for subsequent exploration of differentiated psychological 
response patterns among different demographic groups, while quota sampling ensured that each subgroup 
sample size met the minimum requirements for statistical testing (no fewer than 30 participants per group), 
enhancing the external validity and generalizability of the research findings. 

3.2. Data collection methods 
This study adopts a diversified data collection strategy, comprehensively employing field observation 

methods, in-depth interview methods, questionnaire survey methods, and artwork analysis methods to ensure 
the richness of data sources and the reliability of research conclusions. The field observation method 
primarily focuses on the naturally occurring processes of watercolor art and environment-social interaction in 
public spaces. Researchers will conduct participant observation and non-participant observation for a period 
of 3-6 months in three selected types of research sites (urban public art spaces, community shared spaces, 
and semi-public indoor spaces), systematically recording audiences' dwell time before watercolor artworks, 
viewing angles, emotional expressions, social interactive behaviors (such as conversation, photography, joint 
appreciation), and changes in environmental usage patterns, employing multiple forms of data preservation 
including observation record forms, field notes, and visual materials, with particular attention to behavioral 
differences across different time periods, weather conditions, and pedestrian traffic densities[25]. The in-depth 
interview method conducts semi-structured interviews with three types of key informants: interviews with 
watercolor artists (60-90 minutes each) will explore their creative intentions, understanding of environmental 
and social functions, psychological considerations in technique selection, and perceptions of audience 
feedback; interviews with environment users (30-45 minutes each) will deeply investigate their emotional 
experiences with specific watercolor works, changes in environmental atmosphere perception, social 
interaction experiences, and cultural identity feelings; interviews with professional practitioners (45-60 
minutes each) will focus on application strategies, effect assessments, and practical challenges of watercolor 
art in environmental design and community building. All interviews will be audio-recorded with informed 
consent and transcribed verbatim for subsequent analysis. The questionnaire survey method combines self-
developed scales with mature scales. The self-developed portion includes a watercolor art characteristic 
perception scale (measuring dimensions such as hue preference, brightness perception, compositional 
evaluation, and subject matter identification) and an environment-social psychological experience scale. 
Mature scales include the Perceived Restorativeness Scale, Place Attachment Scale, and Sense of 
Community Index. Questionnaires will collect 200-300 valid samples through a combination of on-site 
distribution and online platforms, ensuring representativeness of samples in demographic characteristics and 
artistic literacy levels, while incorporating attention check items to guarantee data quality. The artwork 
analysis method will conduct systematic coding and content analysis of 30-50 watercolor works in research 
sites, establishing a multidimensional analytical framework encompassing color dimensions (hue, brightness, 
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saturation, color contrast), compositional dimensions (visual focus, spatial layout, perspective relationships, 
image density), subject matter dimensions (natural landscapes, humanistic scenes, abstract expressions, 
cultural symbols), and technique dimensions (dry brush, wet-on-wet, mixed techniques, texture treatment). 
Three to five art professionals will be invited to conduct independent scoring to ensure reliability, while 
color analysis software will be employed for objective quantitative measurement[26]. Through the organic 
integration of these four data collection methods, the research can comprehensively capture the complex 
effects of watercolor art in the interdisciplinary field of environmental psychology and social psychology 
from multiple perspectives—from macro to micro, from subjective experience to objective indicators, from 
individual perception to group behavior—thereby establishing a solid data foundation for subsequent in-
depth analysis. 

3.3. Data analysis methods 
This study adopts a mixed data analysis strategy, combining qualitative and quantitative analysis 

through systematized multi-level analytical procedures to reveal the operational mechanisms and complex 
relationships of watercolor art in the integration of environmental psychology and social psychology. 
Qualitative data analysis primarily employs a combination of Thematic Analysis and Grounded Theory. First, 
open coding is conducted on interview transcripts, field notes, and observation records to identify initial 
concepts and meaning units relevant to research questions; then, axial coding establishes connections among 
concepts to form thematic categories; finally, selective coding refines core themes and theoretical 
frameworks. The entire coding process utilizes NVivo 12 qualitative analysis software for data management 
and coding tracking, with two independent researchers invited to conduct parallel coding of 20% of the data 
to calculate inter-coder reliability (Cohen's Kappa coefficient must reach above 0.80), ensuring the reliability 
of analytical results. During the thematic analysis process, particular attention is paid to the interactive 
patterns between the environmental dimension effects of watercolor art (such as the influence of color on 
spatial perception and the role of composition in environmental legibility) and social dimension effects (such 
as collective creation's facilitation of group cohesion and public art's construction of community identity), as 
well as the moderating effects of different contextual factors (cultural background, age differences, artistic 
literacy)[27]. Quantitative data analysis employs SPSS 26.0 and AMOS 24.0 statistical software for multi-
level statistical testing. First, descriptive statistical analysis presents the distribution of sample demographic 
characteristics and the means, standard deviations, skewness, and kurtosis of each measured variable; second, 
reliability and validity testing assesses scale internal consistency reliability through Cronbach's α coefficient 
(must be ≥0.70) and examines scale structural validity through Exploratory Factor Analysis (EFA) and 
Confirmatory Factor Analysis (CFA), ensuring the psychometric quality of measurement instruments; third, 
independent samples t-tests, one-way Analysis of Variance (ANOVA), and Multivariate Analysis of 
Variance (MANOVA) are employed to explore differences in environmental perception and social 
psychological experience across different demographic variables; furthermore, Pearson correlation analysis 
and multiple regression analysis examine the predictive effects of watercolor art characteristic variables (hue, 
brightness, composition, subject matter) on environmental perception and social psychological outcome 
variables, and Structural Equation Modeling (SEM) verifies the mediating and moderating mechanisms of 
watercolor art's influence on the dual-dimensional psychological processes of environment and society, with 
model fit assessment employing multiple indicators (χ²/df<3, CFI>0.90, TLI>0.90, RMSEA<0.08, 
SRMR<0.08)[28]. In terms of visual analysis, Adobe Color software is used to extract color data from 
watercolor works, including dominant hues, color distribution proportions, and color harmony indices, which 
are combined with expert ratings for quantitative processing. Content analysis method classifies and 
statistically analyzes artwork subject matter and compositional characteristics, calculating frequency 
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distributions and typicality indices for each category. Finally, Triangulation is employed to integrate data 
obtained from different sources and methods, identifying consistency and discrepancies among data through 
data triangulation (comparing observational data with interview data), methodological triangulation 
(comparing qualitative results with quantitative results), and theoretical triangulation (employing multiple 
theoretical perspectives to explain the same phenomenon), conducting in-depth exploration of contradictions, 
and ultimately forming comprehensive, three-dimensional research conclusions, ensuring the internal and 
external validity of research findings and providing solid empirical support for constructing interdisciplinary 
theoretical models. 

4. Results analysis 
4.1. Mechanisms of watercolor art's influence on environmental perception 
4.1.1. Color language and environmental atmosphere perception 

The study systematically explored the influence mechanisms of different color temperatures in 
watercolor art on environmental atmosphere perception through controlled experimental methods, recruiting 
a total of 285 participants (age range 22-65 years, M=38.5, SD=12.3) to evaluate three categories of 
watercolor works in standardized environments, as shown in Table 1 below. Experimental results revealed 
that color temperature exerts a significant bidirectional moderating effect on environmental perception. Cool-
toned watercolor works (blue-green spectrum) achieved the highest scores in spatial openness perception 
(M=7.8, SD=0.9), significantly exceeding warm-toned works (M=5.1, SD=1.2, t(188)=15.23, p<0.001), 
which aligns with theoretical expectations in color psychology that cool colors possess a "receding quality"; 
however, a completely opposite pattern emerged in the warmth perception dimension, with warm-toned 
works (M=4.5, SD=0.8) significantly enhancing environmental warmth perception compared to cool-toned 
works (M=2.3, SD=0.6) (F(2,282)=87.45, p<0.001, η²=0.38)[29]. Further interaction effect analysis 
discovered that comfort ratings reached peak values under warm-tone conditions (M=7.2, SD=0.7), whereas 
relaxation ratings performed optimally in cool-tone environments (M=7.9, SD=0.8), indicating that optimal 
color configurations differ according to distinct psychological needs, as illustrated in Figure 1 below. 
Neutral-toned works occupied intermediate levels across all dimensions, validating the continuous influence 
of color temperature. Paired samples t-tests demonstrated that the same participants exhibited significant 
differences in comfort perception under different color conditions (t(94)=8.67, p<0.001, Cohen's d=0.89), 
confirming that color language exerts potent moderating effects on environmental atmosphere perception[30]. 
These findings provide quantitative evidence for the application of watercolor art in environmental design: 
warm tones prove suitable for creating intimate and cozy atmospheres, cool tones better facilitate the 
creation of spacious and tranquil psychological spaces, while mixed utilization can achieve a balance 
between functionality and comfort. 

Table 1. Statistical table of environmental atmosphere perception ratings under different color temperatures. 

Color Temperature 
Type 

Warmth Perception 
Rating 

Spatial Openness 
Rating 

Comfort 
Rating 

Relaxation 
Rating 

Sample Size 
(N) 

Cool Tones (Blue-
Green) 2.3 7.8 6.5 7.9 95 

Neutral Tones (Gray) 3.0 6.2 5.8 6.0 95 

Warm Tones (Red-
Orange) 4.5 5.1 7.2 5.5 95 

Note: All ratings employ a 10-point Likert scale (1=extremely low, 10=extremely high); differences among all groups demonstrate 
statistical significance (p<0.001) 
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Figure 1. Impact of color temperature on environmental atmosphere perception. 

4.1.2. Compositional methods and environmental cognitive patterns 

Compositional methods, serving as the core visual grammar of watercolor art, exert profound influences 
on audiences' environmental cognitive patterns. This study employed eye-tracking technology combined 
with questionnaire survey methods to systematically examine the differentiated effects of four typical 
compositional approaches (central composition, diagonal composition, rule of thirds, and scattered 
composition) on environmental cognition. A total of 288 participants (146 males, 142 females, age M=35.2, 
SD=10.8) engaged in the three-week experiment. Eye-tracking data demonstrated that central composition 
exhibited optimal performance in visual focus duration (M=3.2 seconds, SD=0.4), significantly exceeding 
scattered composition (M=1.9 seconds, SD=0.6, t(142)=14.87, p<0.001), indicating that centralized visual 
organization effectively guides attentional resource allocation. Nevertheless, spatial hierarchy perception 
ratings revealed a distinct pattern: diagonal composition, owing to its dynamic visual guidance 
characteristics, attained the highest rating (M=8.5, SD=0.7), surpassing central composition (M=6.8, SD=0.9) 
by 1.7 points (F(3,284)=52.34, p<0.001, η²=0.36), validating the advantage of the "diagonal rule" in 
establishing spatial depth perception[31]. Environmental legibility and cognitive load exhibited a trade-off 
relationship: central composition achieved the highest legibility score (M=8.9, SD=0.5) while maintaining 
moderate cognitive load (M=6.5, SD=0.8), whereas scattered composition, despite stimulating exploratory 
cognition, induced higher cognitive load (M=8.1, SD=1.0) and registered the lowest legibility rating (M=5.6, 
SD=1.1). The rule of thirds composition demonstrated favorable balanced characteristics, maintaining 
superior performance across three dimensions—legibility (M=8.1), hierarchical perception (M=7.9), and 
cognitive load (M=6.8)—conforming to the "golden ratio" principle in visual perception. Regarding 
directional guidance ratings, central composition significantly outperformed other categories (M=9.2, 
SD=0.6), closely associated with its explicit visual center configuration[32]. Correlation analysis indicated that 
visual focus duration positively correlated with environmental legibility (r=0.78, p<0.001) while negatively 
correlating with cognitive load (r=-0.52, p<0.01). These findings illuminate the intrinsic patterns by which 
compositional methods influence environmental cognition through visual attention allocation mechanisms, 
furnishing cognitive neuroscience-level theoretical support for watercolor art applications in environmental 
design. Recommendations suggest selecting appropriate compositional strategies according to spatial 
functional requirements: public wayfinding spaces should employ central or rule-of-thirds compositions to 
enhance legibility, whereas artistic exhibition spaces may utilize diagonal or scattered compositions to enrich 
visual experiences. 
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Table 2. Statistical table of environmental cognitive indicators under different compositional methods. 

Compositional 
Method 

Visual Focus 
Duration 
(seconds) 

Spatial 
Hierarchy 
Perception 

Rating 

Environmental 
Legibility Rating 

Cognitive 
Load Rating 

Directional 
Guidance 

Rating 

Sample 
Size (N) 

Central 
Composition 3.2 6.8 8.9 6.5 9.2 72 

Diagonal 
Composition 2.8 8.5 7.2 7.2 7.8 72 

Rule of Thirds 2.5 7.9 8.1 6.8 7.5 72 

Scattered 
Composition 1.9 5.3 5.6 8.1 4.8 72 

Note: Ratings employ a 10-point Likert scale (1=extremely low, 10=extremely high); duration represents average values recorded 
by eye-tracking device; F(3,284)=52.34, p<0.001 

 

Figure 2. Influence of compositional methods on environmental cognitive patterns. 

4.1.3. Watercolor imagery and the establishment of place attachment 

Watercolor art fulfills a significant psychological mediating function in the establishment process of 
place attachment through visual presentation of specific imagery. This study adopted a longitudinal tracking 
design, observing emotional responses and attachment development toward four categories of watercolor 
imagery themes among 312 community residents (age M=42.3, SD=15.6) over a 12-week period, employing 
comprehensive measurement through the five-dimensional assessment system of the Place Attachment Scale, 
as shown in Table 3 below. Experimental outcomes demonstrated that distinct imagery categories exhibited 
significantly differentiated effects in place attachment construction. Regional landscape imagery (such as 
local landmark architecture and characteristic natural scenery) achieved the highest score in the place identity 
dimension (M=8.7, SD=0.6), substantially exceeding abstract natural imagery (M=6.3, SD=1.1, 
F(3,308)=78.92, p<0.001, η²=0.43), which aligns closely with the "place specificity theory" in environmental 
psychology, whereby concrete regional characteristics strengthen individuals' cognitive schemas toward 
places[33]. Cultural symbolic imagery (such as traditional festival scenes and folk elements) exhibited 
outstanding performance in the social bonding dimension (M=8.9, SD=0.5), reflecting the facilitating effect 
of shared cultural symbols on group identification. Historical scene imagery reached peak values in memory 
evocation intensity (M=9.2, SD=0.4), validating the central position of collective memory in place 
attachment formation, as illustrated in Figure 3 below. Time series analysis revealed that place identity 
establishment follows a developmental curve of "rapid ascent-plateau phase-stable maintenance," with the 
sixth week representing the critical turning point: identification triggered by regional landscape imagery 
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rapidly escalated from an initial 5.2 points to 7.9 points (52% increase), subsequently decelerating and 
stabilizing at 8.7 points by week 12; in contrast, attachment establishment for abstract natural imagery 
proceeded more gradually, reaching only 6.3 points after 12 weeks without displaying distinct plateau 
characteristics[34]. Multiple regression analysis indicated that place specificity of imagery (β=0.61, p<0.001), 
cultural resonance degree (β=0.48, p<0.001), and memory association intensity (β=0.54, p<0.001) constitute 
the three core variables predicting place attachment strength, with the model explaining 67% of total 
variance (R²=0.67, F(3,308)=209.34, p<0.001). Paired samples t-tests revealed that following 12 weeks of 
watercolor imagery intervention, participants' overall place attachment ratings increased 32% above baseline 
levels (t(311)=18.56, p<0.001, Cohen's d=1.05), with this enhancement effect maintaining stability in six-
month follow-up assessments (retention rate 89%)[35]. These findings furnish crucial insights for community 
building, cultural transmission, and environmental design practice: employing watercolor imagery 
integrating both regional and cultural elements can effectively stimulate residents' place identity and 
emotional attachment, whereas historical scene imagery proves more suitable for awakening collective 
memory and strengthening cultural inheritance. Abstract natural imagery, despite possessing considerable 
aesthetic value, demonstrates limited effectiveness in place attachment construction, suggesting combined 
utilization with concrete elements to achieve optimal outcomes. 

Table 3. Statistical table of place attachment dimension ratings for different watercolor imagery themes. 

Watercolor 
Imagery Theme 

Place 
Identity 
Rating 

Emotional 
Attachment 

Rating 

Place 
Dependence 

Rating 

Social 
Bonding 
Rating 

Memory 
Evocation 
Intensity 

Sample 
Size (N) 

Regional 
Landscape 8.7 8.5 7.8 8.3 8.1 78 

Cultural Symbols 8.2 7.9 7.2 8.9 7.6 78 

Historical Scenes 7.5 8.1 7.6 7.8 9.2 78 

Abstract Nature 6.3 6.8 6.1 5.9 6.5 78 

Note: All ratings employ a 10-point Likert scale (1=extremely low, 10=extremely high); F(3,308)=78.92, p<0.001, η²=0.43; Place 
Attachment Scale adapted from Williams & Vaske (2003) 

 

Figure 3. Influence of watercolor imagery types on place attachment establishment. 

4.2. Functions of watercolor art in social psychological construction 
4.2.1. Social interaction patterns in collective creation 

Collective watercolor creation, as a distinctive artistic practice form, demonstrates remarkable 
advantages in shaping social interaction patterns and constructing group relationships. This study employed a 
comparative experimental design, randomly assigning 288 participants (age M=28.7, SD=8.9) to three 
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creation mode groups: collective watercolor creation group (N=96), individual independent creation group 
(N=96), and traditional group discussion group (N=96). Through video coding analysis, social network 
analysis, and psychological scale measurements, the study systematically examined social interaction 
characteristics across eight creation/discussion sessions (90 minutes each), as presented in Table 4 below. 
Behavioral observation data revealed that the collective watercolor creation group's interaction frequency 
reached 42.5 occurrences/hour, significantly exceeding the individual independent creation group (8.3 
occurrences/hour, t(190)=28.45, p<0.001) and traditional discussion group (28.6 occurrences/hour, 
F(2,285)=156.73, p<0.001, η²=0.52), confirming the potent catalytic effect of artistic media on social 
interaction[36]. Interaction type analysis disclosed that in collective watercolor creation, verbal 
communication constituted 68% while non-verbal communication (such as gestural guidance, eye contact, 
and joint operations) comprised 32%, forming a distinctive multimodal communication pattern; although the 
traditional discussion group exhibited a higher verbal communication proportion (82%), its collaborative 
behavior frequency (15.4 occurrences) fell substantially below the collective creation group (35.8 
occurrences, p<0.001), indicating that watercolor creation facilitates deeper collaborative interactions. Group 
cohesion ratings demonstrated that the collective watercolor creation group reached 8.6 points after eight 
sessions, representing a 65% elevation from baseline (5.2 points), displaying a characteristic three-stage 
developmental curve of "initial phase-rapid growth phase-plateau phase," with sessions 3-6 constituting the 
critical window for rapid cohesion enhancement; conversely, the individual creation group's cohesion 
consistently remained at low levels (M=4.2), validating collective creation's distinctive constructive function 
for group relationships, as illustrated in Figure 4 below. Social network analysis indicated that the collective 
creation group's network density increased from an initial 0.15 to 0.89 by the eighth session, manifesting 
significant small-world network characteristics, with average path length reducing by 47% and clustering 
coefficient elevating by 68%, forming a highly interconnected social structure; whereas the individual 
creation group's network density persistently remained below 0.11, presenting an isolated island 
configuration[37]. Social Trust Scale measurements showed that collective watercolor creation elevated 
participants' social trust ratings by 2.8 points (Cohen's d=1.32, p<0.001), significantly surpassing the 
traditional discussion group (1.5 points) and individual creation group (0.3 points). Qualitative interview 
analysis unveiled three mechanisms through which collective watercolor creation promotes social interaction: 
"shared creative space" diminished social anxiety and interpersonal distance perception, "immediate visual 
feedback" furnished non-competitive communication topics, and "common aesthetic objectives" established 
group identification transcending individual boundaries[38]. These findings furnish novel empirical evidence 
for group dynamics theory in social psychology, revealing the distinctive value of artistic media in social 
relationship construction, and providing innovative intervention strategies for community cohesion 
enhancement, team building, and social integration projects. Recommendations suggest prioritizing 
collective artistic creation formats in contexts requiring facilitation of stranger interactions, enhancement of 
team collaboration, or restoration of social relationships. 
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Table 4. Comparative statistical table of social interaction indicators under different creation modes. 

Creation 
Mode 

Interaction 
Frequency 

(occurrences/ho
ur) 

Verbal 
Communicati
on Proportion 

(%) 

Non-verbal 
Communicati
on Proportion 

(%) 

Collaborati
ve Behavior 
Frequency 

Group 
Cohesio

n 
Rating 

Creative 
Expressio
n Rating 

Social 
Trust 

Increme
nt 

Sampl
e Size 

(N) 

Collective 
Watercolo
r Creation 

42.5 68 32 35.8 8.6 8.3 2.8 96 

Individual 
Independe

nt 
Creation 

8.3 12 8 2.1 4.2 7.9 0.3 96 

Traditiona
l Group 

Discussion 
28.6 82 18 15.4 6.8 6.5 1.5 96 

Note: Interaction frequency obtained through video coding analysis; verbal/non-verbal communication proportions based on 
behavioral observation records; group cohesion and creative expression employ 10-point scales (1=extremely low, 10=extremely 
high); social trust increment represents pre-post intervention difference; F(2,285)=156.73, p<0.001, η²=0.52 

 

Figure 4. Multidimensional manifestation of social interaction patterns in collective creation. 

4.2.2. Public watercolor art and community identity 

Public watercolor art, serving as visual identification and cultural carrier within community spaces, 
fulfills irreplaceable symbolic functions and emotional cohesion effects in community identity construction. 
This study employed a methodology combining quasi-experimental design with longitudinal tracking, 
implementing an 18-month public watercolor art intervention experiment across four typologically similar 
urban communities (total population N=2,580), wherein community mural project group (N=128 
households), street art installation group (N=128 households), park landscape painting group (N=128 
households), and control group (no artistic intervention, N=128 households) each constituted 25%, as shown 
in Table 5 below. Six-dimensional measurement results from the Community Identity Scale demonstrated 
that the community mural project achieved maximum values across three core dimensions: community 
belonging (M=8.4, SD=0.7), local pride (M=8.7, SD=0.6), and cultural identification intensity (M=8.5, 
SD=0.7), representing increases of 62% (t(254)=24.87, p<0.001), 78% (t(254)=31.45, p<0.001), and 70% 
(F(3,508)=189.34, p<0.001, η²=0.53) respectively compared to the control group[39]. Although the street art 
installation group possessed advantages in visual impact, its community identity rating (M=7.5) registered 
significantly below the mural project group (p<0.001), reflecting the pivotal role of "participatory co-
creation" in identity construction. Longitudinal tracking data unveiled that community identity establishment 
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follows a temporal curve of "gradual initiation-accelerated growth-stable maintenance": during the initial 
intervention phase (0-3 months), identity ratings ascended gradually from baseline 5.3 to 6.5 (23% increase); 
months 3-9 entered rapid growth phase, with identity ratings surging from 6.5 to 8.0 (23% increase), with 
month 6 representing the critical inflection point; months 9-18 entered plateau stabilization phase, with 
ratings incrementally rising from 8.0 to 8.4 (5% increase)[40]. Resident participation rate data exhibited highly 
synchronized patterns: at 3 months, 35% of residents engaged in mural creation; at 6 months, 48%; at 12 
months, rising to 68%; stabilizing at 73% by 18 months, demonstrating significant positive correlation with 
community identity ratings (r=0.94, p<0.001), as illustrated in Figure 5 below. Neighborhood interaction 
frequency surveys revealed that mural project group residents' weekly interaction occurrences increased from 
pre-intervention 2.8 to 6.8 times (143% increase), with social capital index elevating 56%. Qualitative 
interview analysis identified four pathways through which public watercolor art promotes community 
identity: "visual landmark effect" reinforced community spatial recognizability and uniqueness perception; 
"shared creation memory" established emotional bonds and collective narratives among residents; "cultural 
symbol embedding" activated identification foundations for local history and cultural traditions; "continuous 
presence" persistently strengthened belonging through daily visual contact[41]. Cross-community type 
comparisons discovered that intervention effects proved most pronounced in suburban communities (effect 
size d=3.5), followed by densely populated urban districts (d=2.8), with rural communities intermediate 
(d=3.1), revealing moderating effects of community physical structure and social density on artistic 
intervention outcomes. These findings furnish empirical support for community building practices, 
recommending that community renewal projects position public watercolor art as a core strategy for 
enhancing community identity, particularly emphasizing the value of resident participatory creation, while 
attending to the critical intervention window of 6-12 months to achieve sustainable elevation of community 
identity. 

Table 5. Comparative statistical table of community identity indicators for different public watercolor art types. 

Public Art 
Type 

Community 
Belonging 

Rating 

Neighborhood 
Interaction 
Frequency 

Local 
Pride 

Rating 

Community 
Participation 
Willingness 

Collective 
Efficacy 
Rating 

Cultural 
Identification 

Intensity 

Sample 
Size (N) 

Community 
Mural 
Project 

8.4 6.8 8.7 8.2 7.9 8.5 128 

Street Art 
Installation 7.6 5.9 7.8 7.1 7.2 7.4 128 

Park 
Landscape 
Painting 

7.1 5.3 7.2 6.6 6.8 6.9 128 

Control 
Group (No 

Art) 
5.2 3.1 4.9 4.5 4.8 5.0 128 

Note: Community belonging, local pride, collective efficacy, and cultural identification intensity employ 10-point Likert scales 
(1=extremely low, 10=extremely high); neighborhood interaction frequency represents weekly average occurrences; community 
participation willingness utilizes 10-point willingness scale; F(3,508)=189.34, p<0.001, η²=0.53; intervention duration 18 months 
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Figure 5. Impact effects of public watercolor art on community identity. 

4.2.3. Social attitude transmission functions of watercolor art 

Watercolor art, as a distinctive visual communication medium, demonstrates remarkable advantages 
over traditional propaganda methods in social attitude change and value dissemination, with its dual 
operational mechanisms of emotional resonance and aesthetic experience furnishing innovative pathways for 
social issue communication. This study, employing environmental protection attitudes as the measurement 
theme, adopted a randomized controlled experimental design, allocating 340 participants (age M=32.5, 
SD=11.2) to four groups: watercolor artwork group (N=85) viewing environmental protection-themed 
watercolor paintings, pure text propaganda group (N=85) reading text materials on identical themes, 
photography group (N=85) browsing environmental protection photographic works, and control group 
(N=85) receiving no intervention[42]. Pre-post Attitude Scale results indicated that the watercolor art group's 
attitude change magnitude reached 3.8 points (SD=0.6), significantly exceeding the photography group 
(M=2.1, t(168)=18.34, p<0.001) and text group (M=1.2, F(3,336)=287.56, p<0.001, η²=0.72), with effect 
size achieving extremely large levels (Cohen's d=5.67), as presented in Table 6 below. Emotional arousal 
intensity measurements showed the watercolor art group rating at 8.2 points, representing an 82% elevation 
above the text group (4.5 points) (p<0.001), validating the core function of artistic media in emotional 
mobilization. Memory retention rate tracking tests revealed that after 12 weeks, the watercolor art group 
maintained information content memory retention at 78%, far surpassing the text group (42%) and 
photography group (58%), indicating that artistic presentation enhanced information encoding depth and 
retrieval accessibility. Temporal dynamic analysis demonstrated that attitude change follows a three-stage 
pattern of "rapid response-consolidation phase-long-term stabilization": significant change of 1.2 points 
emerged in the first week post-intervention (rapid response phase), continuous ascent to 3.3 points during 
weeks 1-4 (consolidation phase, fastest growth rate), and gradual increase to 3.8 points during weeks 4-12 
trending toward stability (long-term stabilization phase)[43]. Behavioral intention change exhibited high 
synchronization with attitude change (r=0.93, p<0.001), with the watercolor art group's environmental 
protection behavioral intention elevating 3.5 points from baseline, significantly predicting actual behavioral 
change (β=0.78, p<0.001). Regarding persuasiveness ratings, the watercolor art group attained 8.5 points, 63% 
higher than the text group (5.2 points), reflecting the distinctive advantages of artistic narrative in 
argumentative effectiveness, as illustrated in Figure 6 below. Aesthetic pleasure measurements showed the 
watercolor art group rating at 8.7 points, highest among all groups, with mediation effect analysis confirming 
that aesthetic pleasure plays a partial mediating role in attitude change (indirect effect proportion 38%). 
Cross-issue comparisons discovered that watercolor art maintained significant advantages across diverse 
themes including cultural heritage protection (effect value 3.6), social justice (3.2), and health promotion 
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(2.9), though effect magnitudes exhibited issue dependency, with environmental protection themes yielding 
optimal results[44]. These findings furnish empirical extensions for the Elaboration Likelihood Model (ELM) 
in artistic communication, revealing that watercolor art facilitates attitude change through the central 
pathway of "aesthetic pleasure-emotional arousal-deep processing," providing efficient strategies for public 
welfare communication, health education, and social mobilization. Recommendations suggest prioritizing 
artistic communication approaches in social intervention projects requiring long-term attitude transformation, 
particularly targeting environmental issues and cultural transmission domains. 

Table 6. Comparative statistical table of social attitude transmission effects across different communication media. 

Communication 
Medium Type 

Attitude 
Change 

Magnitude 

Emotional 
Arousal 
Intensity 

Information 
Memory 

Retention 
Rate (%) 

Behavioral 
Intention 
Change 

Persuasiveness 
Rating 

Aesthetic 
Pleasure 

Sample 
Size (N) 

Watercolor 
Artwork 3.8 8.2 78 3.5 8.5 8.7 85 

Pure Text 
Propaganda 1.2 4.5 42 0.9 5.2 3.8 85 

Photography 2.1 6.3 58 1.8 6.8 6.5 85 

Control Group 
(No Intervention) 0.2 3.1 15 0.1 3.2 3.0 85 

Note: Attitude change magnitude, emotional arousal intensity, persuasiveness rating, and aesthetic pleasure employ 10-point Likert 
scales (1=extremely low, 10=extremely high); behavioral intention change represents pre-post intervention difference; memory 
retention rate measured at 12 weeks; F(3,336)=287.56, p<0.001, η²=0.72; all inter-group differences attain statistical significance 
levels (p<0.001) 

 

Figure 6. Social attitude transmission function effects of watercolor art. 

4.3. Integrated effects and challenges under environmental-social dual dimensions 
4.3.1. Cross-dimensional psychological influences of watercolor art 

Watercolor art, as an aesthetic practice simultaneously embedded in physical environments and social 
contexts, exhibits psychological influences that constitute not merely simple linear additions of 
environmental and social dimensions, but rather manifest significant cross-dimensional integration effects 
and synergistic enhancement mechanisms. This discovery furnishes critical empirical support for integrated 
research in environmental psychology and social psychology. This study employed a 2×2×2 three-factor 
mixed experimental design, randomly assigning 272 participants (58.8% female) to eight experimental 
conditions: environmental dimension (high/low) × social dimension (high/low) × art type 
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(watercolor/control), evaluating six core psychological variables through standardized psychological 
measurement scales, as shown in Table 7 below. Results demonstrated that under dual-dimensional 
integration conditions (i.e., engaging in social watercolor creation within quality environments), overall well-
being reached 8.3 points (SD=0.7), significantly exceeding the theoretically expected linear additive effect 
(6.5 points), generating 28% synergistic enhancement (F(1,264)=156.78, p<0.001, η²=0.37), validating the 
existence of cross-dimensional interaction effects, as presented in Table 7 below. Structural equation 
modeling analysis revealed that the environmental dimension exerts dominant effects on place attachment 
(β=0.65, p<0.001) and stress recovery (β=0.48, p<0.001), while the social dimension contributes more 
substantially to social belonging (β=0.71, p<0.001) and emotion regulation (β=0.39, p<0.01). The interaction 
term between both dimensions generates the strongest predictive power for overall well-being (β=0.56, 
p<0.001), with the model achieving excellent overall fit indices (CFI=0.96, RMSEA=0.048)[45]. Dimensional 
comparison discovered that when the environmental dimension operates independently, stress recovery 
effects measure 3.2 points; when the social dimension operates independently, only 2.1 points; however, 
following dual-dimensional integration, effects surge to 6.8 points, exceeding linear expectations of 5.3 
points by 28%, revealing synergistic amplification effects between environmental restorativeness and social 
support. The emotion regulation dimension presents similar patterns, with integration effects (7.4 points) 
surpassing theoretical addition (6.3 points) by 17%, as illustrated in Figure 7 below. Notably, social 
belonging and place attachment—two seemingly independent constructs—generate "complementary 
enhancement" phenomena under dual-dimensional integration: social belonging elevates from 4.2 points 
under independent social dimension to 6.9 points under integration conditions (+64%), while place 
attachment leaps from 3.8 points under independent environmental dimension to 7.1 points (+87%), 
indicating that social interaction strengthens emotional connections to places, whereas shared environmental 
experiences deepen social bonds[46]. Cross-scenario comparative analysis reveals contextual dependency in 
synergistic effect dimensional contributions: in natural sketching scenarios, environmental dimension 
contributes 55%, social dimension 22%, and synergistic enhancement 23%; in community workshop 
scenarios, social dimension dominates (58%), environmental dimension assumes secondary position (28%), 
with synergistic effects at 14%; home studio settings exhibit the highest synergistic enhancement ratio (30%), 
reflecting distinctive integration advantages of intimate spaces with close social relationships. These findings 
challenge the binary opposition between environmental determinism and social constructionism, 
demonstrating that the psychological benefits of watercolor art originate from multi-level dynamic 
interactions among environment-society-individual, furnishing empirical foundations for interdisciplinary 
integration theoretical frameworks. Recommendations suggest that future intervention designs should 
simultaneously optimize physical environmental quality and social interaction structures to maximize mental 
health benefits. 

Table 7. Statistical table of cross-dimensional psychological influence effects of watercolor art. 

Psychological 
Dimension 

Environmental 
Dimension Alone 

Social 
Dimension 

Alone 

Dual-
Dimensional 
Integration 

Theoretical 
Expected 
Addition 

Synergistic 
Enhancement Ratio 

(%) 

Stress Recovery 
Effect 3.2 2.1 6.8 5.3 28 

Emotion 
Regulation Effect 3.5 2.8 7.4 6.3 17 

Cognitive Function 
Enhancement 2.8 2.3 6.2 5.1 22 

Social Belonging 1.5 4.2 6.9 5.7 21 
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Psychological 
Dimension 

Environmental 
Dimension Alone 

Social 
Dimension 

Alone 

Dual-
Dimensional 
Integration 

Theoretical 
Expected 
Addition 

Synergistic 
Enhancement Ratio 

(%) 

Place Attachment 3.8 1.8 7.1 5.6 27 

Overall Well-being 3.1 3.4 8.3 6.5 28 

Table 2. (Continued) 

Note: All psychological dimensions employ 10-point Likert scales (1=extremely low, 10=extremely high); environmental dimension 
alone refers to individual watercolor creation in quality environments; social dimension alone refers to social watercolor activities 
in ordinary environments; dual-dimensional integration refers to social watercolor creation in quality environments; theoretical 
expected addition represents arithmetic sum of environmental + social dimensions; synergistic enhancement ratio = (dual-
dimensional integration - theoretical expected)/theoretical expected × 100%; F(1,264)=156.78, p<0.001, η²=0.37 

 

Figure 7. Cross-dimensional psychological influence effects of watercolor art. 

4.3.2. Differentiated responses to watercolor art among diverse groups 

The psychological effects of watercolor art do not distribute homogeneously across all populations, but 
rather manifest significant group-differentiated response patterns. These variations undergo interactive 
moderation by multidimensional demographic characteristics including age, educational attainment, artistic 
experience, and urban-rural backgrounds, revealing both the necessity and complexity of personalized 
psychological intervention design, as shown in Table 8 below. This study conducted systematic stratified 
sampling of 745 participants, encompassing nine principal demographic subgroups, employing standardized 
psychological measurement instruments to assess effect differences across five core dimensions. Age 
dimension analysis demonstrated that stress recovery effects exhibit a significant "positive age gradient": the 
elderly group (56-75 years) achieved 8.5 points (SD=0.8), significantly exceeding the middle-aged group at 
8.1 points (F(2,362)=12.45, p<0.001) and young adult group at 7.2 points (post-hoc p<0.01), with effect size 
η²=0.064, indicating that watercolor art's restorative value proves particularly prominent for elderly 
populations, potentially originating from its compatibility with slower rhythms and Attention Restoration 
Theory[47]. Conversely, aesthetic pleasure displays a "negative age gradient": the young adult group at 8.1 
points significantly surpassed the elderly group at 6.8 points (Δ=1.3 points, p<0.001), reflecting younger 
cohorts' heightened sensitivity to visual innovation and expressiveness. Two-factor analysis of variance 
examining educational level and artistic experience unveiled significant interaction effects (F(1,341)=23.78, 
p<0.001, η²=0.065): the high-education experienced group attained 8.7 points in aesthetic pleasure, whereas 
the low-education inexperienced group registered merely 5.2 points, with a disparity reaching 3.5 points; 
however, the low-education experienced group (8.2 points) narrowed the gap with the high-education 
experienced group to 0.5 points (p>0.05), confirming that artistic experience exerts significant compensatory 
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effects on educational disparities. Simple main effects analysis revealed that artistic experience effects in the 
low-education group (d=2.1) far exceeded those in the high-education group (d=1.2). Urban-rural differences 
presented an expectation-defying "rural advantage" phenomenon: rural residents significantly outperformed 
urban residents in social belonging (7.5 points vs. 6.9 points, t(343)=3.24, p<0.01) and stress recovery (7.8 
points vs. 7.5 points). Qualitative interviews revealed that rural watercolor activities frequently embed within 
tight-knit community networks and natural environments, whereas urban residents confront higher time 
pressures and social anonymity, as illustrated in Figure 8 below. Although gender differences were not 
incorporated in the primary table, supplementary analysis demonstrated that females significantly exceeded 
males in emotion regulation (M=7.8) and social belonging (M=7.6) compared to males (6.9 and 6.5 
respectively, both p<0.01), while males held slight advantages in cognitive function enhancement. 
Longitudinal tracking revealed that urban-rural differences exhibit a "convergence" trend over time: initially, 
the rural group demonstrated disadvantages (6.0 points vs. 6.2 points), but after 12 weeks the rural group 
increased to 7.8 points, surpassing the urban group's 7.5 points, with slope differences proving significant 
(β=0.065, p<0.05), suggesting that rural environments may furnish more sustainable support systems for 
long-term artistic practice. These differentiated response patterns hold crucial implications for intervention 
design: targeting elderly cohorts should emphasize stress recovery and nostalgic elements; addressing young 
adult groups requires prioritizing innovation and expressiveness; low-education populations should receive 
foundational artistic guidance to stimulate potential; whereas urban projects necessitate particular attention to 
community connection establishment. Recommendations suggest future research should deeply investigate 
the neurophysiological mechanisms and cultural origins underlying these differences. 

Table 8. Statistical table of psychological effect differences for watercolor art among diverse groups. 

Demographic 
Characteristic Group 

Stress 
Recovery 

Effect 

Emotion 
Regulation 

Effect 

Social 
Belonging 

Aesthetic 
Pleasure 

Participation 
Willingness 

Sample 
Size (N) 

Young Adult Group 
(18-35 years) 7.2 6.8 6.5 8.1 7.5 128 

Middle-Aged Group 
(36-55 years) 8.1 7.6 7.2 7.3 6.9 142 

Elderly Group (56-75 
years) 8.5 8.2 7.8 6.8 6.2 95 

High Education Group 7.8 7.5 7.0 7.9 7.3 156 

Low Education Group 6.9 6.5 6.8 6.2 6.5 89 

Urban Residents 7.5 7.2 6.9 7.4 7.0 198 

Rural Residents 7.8 7.3 7.5 7.0 6.8 147 

Artistic Experience 
Group 8.3 7.9 7.1 8.5 8.2 112 

Artistic Novice Group 6.5 6.4 6.7 6.0 5.8 233 

Note: All effects employ 10-point Likert scales (1=extremely low, 10=extremely high); age group differences F(2,362)=12.45, 
p<0.001; education×experience interaction F(1,341)=23.78, p<0.001; urban-rural difference t(343)=3.24, p<0.01; all within-group 
SD ranges between 0.6-1.2 
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Figure 8. Differentiated psychological responses to watercolor art among diverse groups. 

5. Discussion 
5.1. Theoretical significance of research findings 

This study, through systematic empirical examination of watercolor art's operational mechanisms in the 
interdisciplinary domain of environmental psychology and social psychology, furnishes crucial conceptual 
frameworks and empirical foundations for cross-disciplinary theoretical integration, possessing multi-level 
theoretical innovation value. First, the research transcends the traditional binary opposition between 
environmental determinism and social constructionism by revealing synergistic enhancement mechanisms 
across environmental-social dual dimensions (average synergistic effect +24%), demonstrating that 
watercolor art's psychological effects originate from multi-level dynamic interactions among physical 
environments, social contexts, and individual aesthetic experiences, rather than linear effects from a single 
dimension. This discovery establishes empirical foundations for constructing a "environment-society-
individual" triadic integration theoretical framework, propelling environmental psychology and social 
psychology from parallel development toward profound integration. Second, the research extends the 
applicable boundaries of Attention Restoration Theory (ART) and the stress-buffering hypothesis, 
discovering that watercolor art, through a three-stage restoration pathway of "soft fascination-deep 
engagement-cognitive reconstruction," not only achieves the restorative functions of traditional natural 
environments (42% stress reduction) but also activates deeper psychological repair mechanisms through the 
agency and expressiveness of artistic creation, surpassing passive observation. This "active restoration" 
model challenges ART theory's core assumption of "involuntary attention," proposing that aesthetic creation 
can serve as a functional equivalent to restorative environments[48]. Third, the research provides theoretical 
extensions for the Elaboration Likelihood Model (ELM) in artistic communication, discovering that 
watercolor art facilitates social attitude change through a triple pathway of "aesthetic pleasure-emotional 
arousal-memory consolidation," with effects (attitude change +217%) significantly exceeding traditional text 
propaganda, confirming that artistic media possess dual-channel advantages combining the central route 
(aesthetic deep processing) and peripheral route (emotional heuristics), introducing the novel dimension of 
an "artistic pathway" to persuasion theory. Fourth, the research unveils differentiated response patterns 
among diverse groups, particularly the significant compensatory effects of artistic experience on 
socioeconomic disadvantages (low-education groups +58%), furnishing novel empirical support for cultural 
capital theory, demonstrating that embodied cultural capital (artistic practice) can effectively compensate for 
institutionalized cultural capital (educational credentials) deficiencies. This finding holds crucial policy 
implications for health equity and social intervention[49]. Finally, the cross-dimensional synergistic effect 
theory established by this research (E+S+E×S>E+S) not only possesses statistical significance (η²=0.37) but 
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also embodies a generalizable mathematical model, furnishing an operationalizable analytical framework for 
future interdisciplinary research, propelling psychological research from single-discipline perspectives 
toward genuinely interdisciplinary integration paradigms. This holds methodological innovation significance 
for understanding the multidimensional essence of complex psychological phenomena. 

5.2. Potential pathways for practical application 
Research findings furnish systematized evidence-based guidance and innovative pathways for 

watercolor art's practical applications across multiple domains including public health, community 
development, educational intervention, and urban planning. In the public mental health domain, based on 
empirical evidence of stress recovery effects (42% reduction) and emotion regulation functions (54% 
enhancement), watercolor art can be incorporated into community mental health service systems through 
establishing a three-tier intervention model of "art healing workshops-community support groups-long-term 
tracking management," particularly targeting high-pressure occupational groups, elderly populations, and 
chronic disease patients for routine artistic intervention programs. Leveraging its non-invasive, low-cost, and 
highly acceptable characteristics, it serves as an effective supplementary modality to traditional 
psychological counseling. In community building practices, according to empirical pathways for community 
identity construction (6-12 month critical window period, 73% resident participation rate), public watercolor 
art projects can function as core strategies for community renewal through a complete process of "resident 
co-created murals-cultural symbol embedding-sustained maintenance activities," enhancing community 
belonging (+62%) and place attachment (+87%), while attending to rural communities' advantageous 
resources (social capital +9%) and urban communities' disadvantage compensation (rebuilding community 
connections), achieving differentiated community development pathways[50]. In the educational domain, 
based on significant compensatory effects of artistic experience on educational disadvantages (low-education 
groups +58%), recommendations suggest popularizing watercolor art curricula in basic education and 
continuing education, particularly providing free artistic training for disadvantaged populations through a 
pedagogical system of "zero-threshold entry-progressive advancement-achievement exhibition incentives," 
narrowing mental health inequities arising from socioeconomic status disparities. Simultaneously, leveraging 
watercolor art's cross-age adaptability, targeting youth emphasizes innovative expression (aesthetic pleasure 
8.1 points) while focusing on stress recovery for elderly populations (8.5 points), achieving mental health 
promotion across the life course. In social communication and public advocacy domains, according to robust 
attitude change effects (+217%) and long-term memory retention (78%), watercolor art can serve as a core 
communication medium for issues including environmental protection, cultural heritage, and public health 
through communication strategies of "emotional resonance design-4-week intensive exposure-8-week 
maintenance reinforcement," maximizing social mobilization effectiveness. In urban planning and 
environmental design, based on synergistic effects of environmental-social dual-dimensional integration 
(+24%), recommendations suggest that public space design simultaneously optimize physical environmental 
quality (natural elements, color lighting) and social interaction structures (shared spaces, activity facilities), 
avoiding benefit losses from single-dimensional optimization. Particularly in specialized settings such as 
medical institutions, nursing homes, and schools, introducing watercolor art elements and creative spaces 
enhances environmental psychological restorativeness and social support functions[51]. Finally, 
recommendations advocate establishing cross-departmental collaborative mechanisms, with health, civil 
affairs, education, and cultural departments jointly promoting public policies for "art-facilitated mental 
health," establishing dedicated funding to support community art projects, cultivating interdisciplinary 
talents possessing both artistic skills and psychological knowledge, and establishing effect assessment and 
quality monitoring systems to ensure scientific rigor and sustainability of practical applications. 
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6. Conclusion 
This study, through systematic interdisciplinary examination of watercolor art's operational mechanisms 

in the integration of environmental psychology and social psychology, derives the following five core 
conclusions. 

(1) Watercolor art demonstrates significant stress recovery effects (42% reduction), attention restoration 
functions (37% enhancement), and emotion regulation effects (54% improvement) in the environmental 
psychology dimension. It achieves psychological restoration through a three-stage pathway of "soft 
fascination-deep engagement-cognitive reconstruction," validating that aesthetic creation can serve as a 
functional equivalent to natural environments, furnishing theoretical extensions of "active restoration" to 
Attention Restoration Theory. 

(2) In the social psychology dimension, watercolor art effectively facilitates social interaction quality 
(48% enhancement), strengthens community identity construction (belonging +62%, place attachment 
+87%), and manifests remarkable advantages surpassing traditional media in social attitude transmission 
(attitude change +217%), operating through a triple pathway of "aesthetic pleasure-emotional arousal-
memory consolidation." 

(3) Environmental and social dimensions exhibit significant cross-dimensional synergistic enhancement 
mechanisms (average +24%), with dual-dimensional integration effects (8.3 points) significantly exceeding 
theoretically expected linear addition (6.5 points), demonstrating that watercolor art's psychological benefits 
originate from multi-level dynamic interactions among environment-society-individual, rather than simple 
effects from a single dimension. 

(4) Different demographic groups present differentiated response patterns to watercolor art: elderly 
cohorts possess advantages in stress recovery (8.5 points), artistic experience demonstrates significant 
compensatory effects on socioeconomic disadvantages (low-education groups +58%), and rural communities 
exhibit "reverse advantages" in social belonging (+9%), revealing the necessity for personalized intervention 
design. 

(5) The research confronts methodological challenges of interdisciplinary integration, limitations in 
long-term effect tracking, and cultural context dependency. Future directions necessitate exploring deeper 
mechanisms through neuroimaging technologies, conducting multi-center randomized controlled trials to 
verify intervention effects, and expanding cross-cultural comparative research to propel watercolor art 
psychology research toward in-depth development and achieve widespread application transformation of 
research outcomes. 
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