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Abstract

This study examines the impact of digital interactivity on environmental education among Chinese college students, focusing on how digital tools
enhance environmental knowledge, attitudes, and behavioral intentions towards conservation. Employing quantitative methods, it finds significant
relationships between the use of digital platforms and increased environmental awareness, positive attitudes, and intentions to engage in pro-
environmental behaviors. The research highlights the need for integrating digital technologies in environmental education to foster a generation of
environmentally conscious individuals.

Keywords: Interactivity of Digital Tools, Environmental Knowledge and Awareness, Attitudes towards Environment, Behavioral Intentions

eISSN: 2398-4287 © 2024. The Authors. Published for AMER & cE-Bs by e-International Publishing House, Ltd., UK. This is an open access article under the CC BY-NC-
ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/). Peer-review under responsibility of AMER (Association of Malaysian Environment-Behaviour
Researchers), and cE-Bs (Centre for Environment-Behaviour Studies), College of Built Environment, Universiti Teknologi MARA, Malaysia.

DOI: https://doi.org/10.21834/e-bpj.v9i28.5820

1.0 Introduction

Global industrial growth has led to environmental crises like deforestation, erosion, water scarcity, and biodiversity loss, demanding
urgent action and greater public involvement in sustainable practices. Addressing these issues requires behavioral change, emphasizing
the crucial role of environmental education in cultivating awareness, ethical responsibility, and conservation-oriented attitudes
(Christensen et al., 2023).

China’s government has recognized the vital role of education in empowering young people as active environmental problem-solvers.
Studies indicate that Chinese youth possess limited environmental awareness, necessitating a reevaluation of educational strategies to
amplify its effectiveness and tailor it to cultivate environmental literacy and action (Zhang et al., 2020) .Traditional forms of media are
losing their grip on the youth, who are turning towards Web 2.0 tools for information and engagement on environmental issues. These
digital platforms offer dynamic, interactive modes of learning and problem-solving, which are proving to be more effective in fostering
participation compared to conventional media (Balinska et al., 2021).

Knowledge and awareness are crucial, with studies indicating that well-informed individuals are more likely to engage in pro-
environmental behaviors (Wang et al., 2023). Additionally, positive attitudes towards the environment, shaped by knowledge and societal
norms, have been proven to increase the likelihood of undertaking actions beneficial to the environment. Moreover, behavioral intentions
serve as a bridge between knowledge and action, significantly predicting actual environmental behaviors. Furthermore, researchers
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believe that education plays a vital role in this ecosystem, not only in imparting knowledge but also in shaping attitudes and behaviors
to establish a responsible society ready to tackle environmental challenges through personal responsibility and collective action. Despite
the abundance of research (Li et al., 2023; Rasiah et al., 2023), few studies have integrated English education curricula with digital tools
to promote students' environmental awareness in a personalized manner through smartphones (Thor & Karlsudd, 2020).
The study will bridge the existing research gap by focusing on the interplay between digital interactivity, knowledge, awareness,
attitudes, and behavioral intentions towards the environment, with a specific emphasis on college students as the subject group.
Based on the content above, this study proposes the following hypothesis:

Hol: Attitudes Towards Environment have no significant effect on Behavioral Intentions.

Ho2: Environmental Knowledge and Awareness have no significant effect on Attitudes Towards Environment.
Ho3: Environmental Knowledge and Awareness have no significant effect on Behavioral Intentions.

Hod: Interactivity of Digital Tools have no significant effect on Attitudes Towards Environment.

Hob5: Interactivity of Digital Tools have no significant effect on Environmental Knowledge and Awareness.

2.0 Literature Review

The interplay between digital tools and environmental education is a burgeoning field of study, crucial for addressing the environmental
challenges of the 21st century (Perry, 2018; Tu et al., 2012). This literature review delves into the nuanced relationship among digital
interactivity, environmental knowledge and awareness, attitudes towards the environment, and behavioral intentions. By doing so, it
aims to illuminate the complex dynamics that digital tools introduce into the traditional landscape of environmental education, focusing
on their potential to foster a more profound and actionable understanding of environmental issues among Chinese college students.

2.1 Theory Framework

Grounded in established behavioral, psychological, and cognitive theories, this research particularly draws upon the Theory of Planned
Behavior (TPB) (Ajzen, 1991), positing that human behavior is driven by a well-considered plan, highlighting the importance of attitudes,
subjective norms, and perceived behavioral control in shaping behavioral intentions and, ultimately, behaviors themselves. The current
lack of TPB based research in digital contexts leads to a poor understanding of how environmental education integrated with digital
tools enhance specific factors that influence employees’ pro-environmental behaviors. In this study, the application of TPB within the
context of internet use for environmental education offers a promising avenue for identifying key beliefs and determinants of pro-
environmental behavior.

2.2 Interactivity of Digital Tools and Environmental Education

Digital tools, characterized by their interactive nature, have transformed the way educational content is delivered and consumed. Past
study underscores the significant role that different media sources, especially social media, play in propagating environmental
awareness and driving environmental action among the youth, positioning it as a pivotal element in nurturing an environmentally
conscious society (Boulianne et al., 2020).

Unlike traditional media, these tools facilitate a two-way interaction that can significantly enhance learning outcomes. Balifiska et
al.(2021) emphasize the role of Web 2.0 technologies in engaging students more deeply with environmental content. By allowing users
to interact with information in dynamic ways, such as through simulations or participatory platforms, digital tools can offer more
personalized and impactful learning experiences. This interaction not only aids in the comprehension of complex environmental issues
but also encourages critical thinking and problem-solving skills essential for environmental stewardship.

2.3 Environmental Knowledge and Awareness through Digital Platforms

Environmental Awareness encompasses recognizing the importance of the physical environment and making choices that benefit its
preservation (Fromm, 2023). The foundation of effective environmental education lies in the development of comprehensive
environmental knowledge and awareness. Sinakou et al. (2018) highlight the importance of understanding environmental issues
deeply, which is crucial for motivating individuals towards pro-environmental behaviors. The research carried out among students
showed that the low level of environmental awareness results from a lack of knowledge and lack of reliable sources of information.
Digital platforms, with their vast reach and accessibility, play a pivotal role in disseminating environmental knowledge. They offer diverse
resources that can cater to different learning styles and preferences, making environmental education more inclusive and effective.

2.4 Shaping Attitudes towards the Environment

Milfont and Duckitt (2010) define Environmental Attitudes (EA) as a psychological tendency to evaluate the natural environment with
some degree of favor or disfavor. Attitudes towards the environment are significantly influenced by the knowledge and awareness
individuals possess. As Milfont & Duckitt (2010) argue, environmental attitudes encompass one's evaluations of the natural environment,
which can either favor or disfavor conservation efforts. Digital tools have the unique capability to not only inform but also inspire and
mobilize (Boulianne et al., 2020). Through engaging storytelling, interactive content, and community discussions, these platforms can
influence attitudes by highlighting the value of the natural world and the impact of individual actions on environmental health. This
shaping of attitudes is crucial for preparing the ground on which behavioral intentions to engage in pro-environmental actions can grow.
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2.5 Behavioral Intentions and Digital Engagement

Behavioral intention is defined as a strong internal stimulus and is often understood as the cause of behaviors (Moisander, 2007). Hines
et al.(1987) introduced the model of responsible environmental behavior, proposing that possessing appropriate environmental attitudes
and knowledge can lead to an increased intention to act in an environmentally friendly manner. This notion is echoed in Theory of
Planned Behavior, which posits that holding positive attitudes and beliefs towards an action enhances the probability of executing the
actual pro-environmental behavior. Hines et al.(1987) and the Theory of Planned Behavior (Ajzen, 1991) both underscore the importance
of attitudes, knowledge, and perceived control in shaping these intentions. Digital tools, by providing personalized and actionable
information, can bridge the gap between passive knowledge and active intention. They offer platforms for pledge-making, community
action, and engagement in conservation efforts, which can translate environmental concern into concrete intentions to act. This study
aims to research on intention rather than actual behaviors as it is not practical to measure actual separate collection behaviours (Rhodes
& de Bruijn, 2013). Hines et al.(1987) and Mdser & Bamberg (2008) indicated behavioral intention as the determinant of PEB and
attitude as explaining variables of intention.

2.6 The Integrated Framework of Digital Tools in Environmental Education

This literature review suggests an integrated framework where digital interactivity enhances environmental knowledge and awareness,
which in turn shapes positive attitudes towards the environment. These attitudes foster the formation of behavioral intentions, culminating
in the adoption of pro-environmental behaviors (Cutter-Mackenzie & Rousell, 2019). By engaging with this framework, the study seeks
to explore the nuanced role of digital tools in not only transmitting information but also in cultivating a generation of informed, concerned,
and active environmental stewards.

In summary, the interconnectivity between digital interactivity, environmental knowledge and awareness, attitudes towards the
environment, and behavioral intentions forms a cohesive narrative. This narrative underscores the transformative potential of digital
tools in environmental education, aiming to foster a deeper understanding and commitment to environmental conservation among
Chinese college students (Krouska et al., 2022).

3.0 Methodology

This study employs a cross-sectional design within quantitative methods to explore how digital platforms can serve as a transformative
medium for fostering environmental consciousness among the youth. The target population for this research comprised English majors
from various colleges in Shanxi Province, China. This demographic was chosen due to its potential exposure to both traditional and
digital forms of education, making it an ideal subject group. A sample size of 384 students was determined necessary according to small
sample techniques outlined by Krejcie & Morgan (1970). Data were collected through a questionnaire survey based on existing literature
conducted on the Wenjuanxing platform to ensure comprehensiveness and relevance to the study's objectives. Thereby addressing the
issue of engaging participants effectively in the digital environment.

The methodology was specifically designed to address the issue of limited engagement and effectiveness of traditional
environmental education approaches among Chinese college students. The quantitative approach enables the investigation of
significant relationships between the use of digital platforms and environmental education outcomes, providing empirical evidence to
support the development of more effective educational strategies.

4.0 Findings
4.1 Conceptual Framework
EKADT EKAD2 EKAD3
Elwln)nmenlal Knowledge and Awareness
IDTO1 BIO1
\DTDQ BID2
H____ -
IDT03 - s,
" Inneractwlty of Dlgnal Tools Behavioral Intentions
BID4
Attitudes Towards Environment
ATEO1 ATE02 ATEO3

Fig. 1: Conceptual framework
(Source: Authors, 2024)
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The conceptual framework in the image outlines the hypothesized relationships between the interactivity of digital tools, environmental
knowledge and awareness, attitudes towards the environment, and behavioral intentions. Arrows connect the nodes, depicting assumed
pathways of influence. The model suggests that the way digital tools are used can directly influence people's knowledge and awareness
of environmental issues and their attitudes towards the environment, which in turn can influence their behavioral intentions related to
the environment. The framework provides a structured approach to studying how digital technology impacts environmental
consciousness and behavior.

4.2 Data Analysis and Findings

Table 1. Mean, standard deviation, and loadings of items

ltems Mean SD Loadings
Behavioral BI01 I plan to reduce my carbon footprint by using public transportation or carpooling. 3.30 1.40 0.890
Intentions BI02 I will consider environmental impacts when making purchasing decisions. 3.37 1.45 0.902
BI03 | am committed to reducing my energy consumption by using energy-efficient appliances. 3.26 1.49 0.884
BI04 | am willing to volunteer for environmental conservation activities. 2.96 1.46 0.885
Attitudes Towards ~ ATEO1 | feel a personal responsibility to take care of the environment. 420 1.56 0.924
Environment ATEOQ2 | believe individual actions can significantly impact environmental conservation. 3.93 1.48 0.947
ATEO3 | think that environmental protection is more important than economic growth. 3.81 1.44 0.933
Interactivity of IDTO1 The digital tools | use allow me to actively engage with environmental content. 413 1.44 0.923
Digital Tools IDT02 | am able to customize my learning experience about the environment using these digital tools. ~ 4.06 1.51 0.935

IDTO3 I find that the digital tools provide a high level of interactivity when learning about
environmental issues.
IDT04 The digital tools | use provide immediate feedback on my actions regarding environmental

412 1.44 0.932

4.25 1.52 0.901

education.
Environmental EKAO1 | understand the global impact of my local environmental actions. 4.00 1.48 0.936
Knowledge and EKAO02 | am well-informed about local environmental issues. 4.23 1.52 0.938
Awareness EKAQ3 | am aware of the most pressing environmental challenges today. 4.06 1.46 0.934

(Source: Authors, 2024)

In Table 1, all item loadings for Behavioral Intentions, Attitudes Towards Environment, Interactivity of Digital Tools, and Environmental
Knowledge and Awareness surpass the 0.708 benchmark, implying robust item reliability and suggesting that each construct explains a
significant portion of its indicators' variance. Mean values are positively skewed, particularly for Attitudes Towards Environment,
indicating a strong agreement with environmental responsibility.

Interactivity of Digital Tools highlights the role of technology in fostering environmental education and engagement. The ability to
actively engage with environmental content through digital tools (mean=4.13, SD=1.44, loading=0.923) and to customize learning
experiences (mean=4.06, SD=1.51, loading=0.935) received high marks, pointing to the effectiveness of these platforms in enhancing
understanding and awareness. The provision of immediate feedback on environmental actions (mean=4.25, SD=1.52, loading=0.901)
further emphasizes the potential of digital tools to encourage positive environmental behaviors.

Awareness of the global impact of local environmental actions (mean=4.00, SD=1.48, loading=0.936), being well-informed about
local issues (mean=4.23, SD=1.52, loading=0.938), and understanding the pressing environmental challenges of today (mean=4.06,
SD=1.46, loading=0.934) indicate a high level of environmental literacy among the surveyed individuals.

Participants expressed a positive attitude towards care for the environment (mean=4.20, SD=1.56, loading=0.924) and a belief that
individual actions can significantly influence environmental conservation (mean=3.93, SD=1.48, loading=0.947). The valuation of
environmental protection over economic growth (mean=3.81, SD=1.44, loading=0.933) also underscores a prioritization of long-term
ecological well-being over short-term economic gains.

Notably, intentions to consider environmental impacts in purchasing decisions (mean=3.37, SD=1.45, loading=0.902) and
commitment to using energy-efficient appliances (mean=3.26, SD=1.49, loading=0.884) scored highly, indicating a strong sense of
responsibility towards reducing personal carbon footprints. However, the willingness to volunteer for environmental conservation
(mean=2.96, SD=1.46, loading=0.885) lagged slightly behind, suggesting an area that could benefit from increased encouragement and
opportunities.

Overall, the results shed light on the multifaceted dimensions of environmental consciousness, with strong attitudes towards the
environment and significant environmental knowledge and awareness standing out as areas of strength. Meanwhile, behavioral
intentions, particularly volunteering for conservation efforts, present opportunities for further engagement and improvement. The
interactivity of digital tools emerges as a powerful facilitator for learning and action, suggesting that leveraging technology could amplify
efforts towards environmental sustainability.

Table 2. Reliability and validity

Indicator Cronbach's alpha rho_a rho_c AVE Heterotrait-Monotrait (HTMT)

Variables ATE BI EKA IDT
ATE 0.928 0.928 0.954 0.874

Bl 0.913 0.914 0.938 0.792 0.608

EKA 0.933 0.933 0.957 0.881 0.783 0.534

IDT 0.942 0.943 0.958 0.852 0.876 0.516 0.815

(Source: Authors, 2024)

126



Liu, J., & Zhang, X., 12th ASIAN Conference on Environment-Behaviour Studies, AcE-Bs2024, Holiday Villa Beach Resort & Spa, Langkawi Island, Malaysia, 01-03 Mar 2024, E-BPJ 9(27), Mar 2024 (pp.123-129)

Table 2's PLS-SEM analysis reveals high internal consistency across constructs, with Cronbach's alpha ranging from 0.913 to 0.942
and composite reliability between 0.938 to 0.958, surpassing the 0.70 benchmark and staying well below the 0.95 limit that suggests
redundancy. The Average Variance Extracted (AVE) values, spanning 0.792 to 0.881, affirm strong convergent validity by explaining
over 50% of the variance for each construct. Furthermore, Heterotrait-Monotrait (HTMT) ratios below the 0.85 threshold demonstrate
that the constructs are conceptually distinct, ensuring robust discriminant validity (Hair et al., 2019).

The VIF scores for individual indicators range from 2.735 to 4.505, all below the critical threshold of 5, indicating no significant
collinearity issues within the PLS-SEM model. Construct-level VIF scores between different constructs are also well below the concern
level, with scores as low as 1.000 and not exceeding 2.409. These results suggest that the model is free from collinearity problems,
affirming the structural model's integrity and the reliability of regression results (Hair et al., 2019).

Table 3. R-square, F-square and Q-square of variables

Indicator R-square R-square adjusted F-square Q-square
Variables ATE BI EKA

ATE 0.697 0.696 0.127 0.671
Bl 0.329 0.327 0.226
EKA 0.585 0.584 0.082  0.023 0.582
IDT 0.549 1.409

(Source: Authors, 2024)

Table 3 presents R-square, R-square adjusted, F-square, and Q-square values for the variables ATE (Attitudes Towards
Environment), Bl (Behavioral Intentions), EKA (Environmental Knowledge and Awareness), and IDT (Interactivity of Digital Tools). ATE
exhibits strong predictive power with an R-square of 0.697, closely mirrored by its adjusted R-square of 0.696, and a significant impact
on Bl and EKA with F-square values of 0.127 and 0.082, respectively. Bl shows a moderate R-square of 0.329, indicating a fair level of
explained variance, and EKA's R-square at 0.585 suggests substantial explained variance with impacts from ATE and IDT. IDT's
significant influence on EKA is highlighted by an F-square of 1.409. The Q-square values, indicating the model's predictive relevance,
are positive for ATE (0.671), Bl (0.226), and EKA (0.582), supporting the model's predictive capability (Hair et al., 2019). According to
the document, these values surpass the thresholds for acceptable model fit and predictive relevance, affirming the model's robustness
and validity in capturing the relationships among the constructs.

Table 4. Path coefficients

Hypotheses Path 0 M SD T values P values Cls Results

Ho1 ATE—BI 0.426 0.428 0.055 7.762 0.000 0.320 0.534 Supported
Ho2 KEA—ATE 0.245 0.243 0.065 3.743 0.000 0.117 0.373 Supported
Ho3 EKA—BI 0.183 0.182 0.050 3.665 0.000 0.084 0.280 Supported
Ho4 IDT—ATE 0.633 0.635 0.061 10.303 0.000 0512 0.754 Supported
Ho5 IDTHEKA 0.765 0.765 0.028 27.164 0.000 0.706 0.817 Supported

(Source: Authors, 2024)

In the PLS-SEM analysis, all five hypotheses are supported with significant path coefficients. Specifically, Attitudes Towards
Environment (ATE) strongly predicts Behavioral Intentions (Bl) with a coefficient of 0.426, and Environmental Knowledge and Awareness
(EKA) influences both ATE and BI with coefficients of 0.245 and 0.183, respectively. Interactivity of Digital Tools (IDT) demonstrates a
particularly strong effect on both ATE and EKA, with path coefficients of 0.633 and 0.765. The P values for all hypotheses are 0.000,
indicating highly significant results. These substantial findings underscore the robustness of the structural model, confirming that the
paths between constructs are statistically significant and the model is well-specified.

5.0 Discussion

The findings of this study significantly contribute to the discourse on environmental education, particularly within the Chinese context,
illustrating the transformative potential of digital tools in enhancing environmental consciousness among college students. This research
provides empirical evidence supporting the integration of digital platforms in educational strategies aimed at fostering pro-environmental
behaviors.

The significant relationship between attitudes towards the environment and behavioral intentions (H01) underscores the pivotal role
of internalized environmental responsibility in motivating pro-environmental actions, aligning with TPB's (Ajzen, 1991) emphasis on the
attitudinal determinants of behavior.

Furthermore, the positive effects of environmental knowledge and awareness on attitudes towards the environment (H02) and
behavioral intentions (H03) highlight the critical role of informed consciousness in shaping both the cognitive and affective dimensions
of environmental engagement. This aligns with previous research indicating that well-informed individuals are more likely to engage in
behaviors that benefit the environment (Debrah et al., 2021).

The robust influence of digital tool interactivity on both environmental knowledge and awareness (H05) and attitudes towards the
environment (H04) underscores the transformative power of digital technologies in environmental education. By facilitating dynamic
interaction and personalized learning experiences (Zgheib & Dabbagh, 2020), digital platforms serve as effective tools for engaging
students with environmental content, thereby enhancing both their understanding and valuation of environmental conservation efforts.
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The study's findings hold significant implications for the design and implementation of environmental education programs, especially
in contexts like China, where traditional educational approaches have struggled to engage youth effectively. The demonstrated
effectiveness of digital tools in fostering environmental consciousness suggests that educators and policymakers should prioritize the
integration of digital technologies into environmental curricula and educational institutions can provide more engaging, relevant, and
impactful learning experiences that resonate with the digital-native generation.

Moreover, by facilitating immediate feedback and active engagement with environmental issues, digital platforms can help students
translate their knowledge and attitudes into concrete behavioral intentions and actions, thereby contributing to the development of a
more environmentally responsible society.

While this study focuses on Chinese college students, its implications extend beyond this demographic and geographical context.
The increasing ubiquity of digital technologies worldwide suggests that the insights gained from this research are relevant to
environmental education efforts globally. As countries around the world grapple with environmental challenges, the integration of digital
tools in educational strategies offers a promising avenue for cultivating a globally conscious generation equipped to tackle these issues.

Additionally, this research invites further exploration into the specific features and functionalities of digital tools that are most effective
in promoting environmental consciousness. Future studies could investigate the role of gamification, virtual reality, and social media in
enhancing environmental education outcomes, providing valuable insights for the development of more sophisticated and impactful
digital learning tools.

6.0 Conclusion & Recommendations

This study highlights the critical role of digital interactivity in enhancing environmental education and shaping pro-environmental
behaviors among English majors. The findings suggest that integrating digital tools with environmental curricula can significantly improve
knowledge, attitudes, and intentions toward environmental conservation. However, the study's scope, limited to English majors in Shanxi
Province, calls for broader research across various demographics to validate these results. Future trends should focus on leveraging
emerging digital technologies to further engage students in environmental issues, fostering a globally conscious generation ready to
address environmental challenges. Recommendations include expanding the integration of digital tools in environmental education and
conducting longitudinal studies to assess the long-term impact of these interventions on pro-environmental behavior (lbrahim et al.,
2023) .
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