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ABSTRACT

	
Environmental education (EE) in various age groups uses a variety of learning strategies to promote ecological literacy that fosters climate justice towards present and future generations. However, educational policy insufficiently addresses reciprocal cross-generation learning dynamics in shaping environmental attitudes and behaviors. This review focused on the impact of intergenerational learning (IGL) strategies used in EE that promote climate intergenerational justice. The review aimed to understand how multi-age, cross-generational gender-diverse collaboration can transform climate equity perceptions and promote inclusive education. The Scopus and the ScienceDirect academic databases were used for a bibliographic qualiquantitative research. A total of 52 multidisciplinary peer-reviewed open access articles from diverse global regions published between January 2015 to December 2025 were retrieved. The non-invasive, non-linear content analysis used coding categories that included IGL processes, education equity outcomes, justice frameworks, contextual variables, and policy contexts. Findings showed that IGL functioned as a bidirectional transmission process of environmental knowledge and behaviors. When employed, IGL strategies promoted self-efficacy, empathy and solidarity and fostered a stronger commitment to inclusive practices across age groups. Findings underscored the link between the sustainability of IGL and social identities, such as age, gender, race, socioeconomic status, as well as indigenous knowledge integration, and institutional support. There is also need for longitudinal research regarding IGL and sustained behavior change, as well as policy engagement. Implications for educators include curriculum design that incorporates intergenerational dialogue, participatory projects, and community-based learning experiences. For policymakers, integrating IGL into climate education frameworks can strengthen civic engagement and enhance policy legitimacy across generations.
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1. INTRODUCTION
Environmental education (EE) is a learning process that fosters awareness, knowledge, attitudes, skills, and participation in resolving wicked problems (Knight et al., 2019; Toomey et al., 2017) of novel magnitude (Barnosky & Hadly, 2016). Environmental challenges such as climate change, biodiversity loss, pollution, and resource depletion are not only ecological crises but also social justice issues, as they often lead to the exclusion of vulnerable communities, a decrease in quality of life, and unequal environmental conditions across urban areas, that require civic engagement and ethical reflection (Marcinkowski & Reid, 2019; West, 2015). When EE is combined with social learning processes that enable the exchange of knowledge, values, and experiences across generations (intergenerational learning, IGL), it can strengthen environmental stewardship and ethical responsibility in regard to the effects of climate degradation in marginalized communities and different generations (Bartlett et al., 2022; Roy & Ayalon, 2022). 
Climate intergeneration justice addresses equal exposure to climate risks and equal access to natural resources. By highlighting systemic inequalities, education fosters critical awareness of structural injustice (Guevara-Herrero, 2024; Dimitriou & Christidou, 2011). Counterexamples include environmental racism, unequal distribution of green spaces, climate vulnerability in low-income communities, and inequitable access to clean water and air. Access to quality EE is also a matter of socio-environmental justice. Communities facing climate risks often lack educational resources and political representation (Change, 2006). Equitable educational initiatives can empower these communities with scientific literacy, legal knowledge, and advocacy skills (Ainscow, & Chapman, 2025). Climate equity problems often relate to matters of respect for diverse identities (Schlosberg, 2003). Educational programs that integrate climate intergenerational justice themes help learners understand these connections and develop holistic solutions (Miseliunaite et al., 2022; Mahmoudi et al., 2012). For example, urban agriculture initiatives in underserved neighborhoods combine ecological literacy with food security and community development. Also, justice-oriented EE recognizes indigenous and local knowledge systems alongside scientific knowledge. Valuing diverse epistemologies enhances cultural recognition and supports more inclusive educational practices. Procedural justice is also on the core of climate intergenerational justice (Wallack, 2006). Inclusive EE can cultivate democratic competencies, so that diverse groups can engage in policy processes, maximizing fair participation in environmental decision-making. Moreover, schools and universities can model participatory governance structures that reflect climate justice principles and promote inclusive education (Nolt, 2014). 
Regarding the educational strategies, several formal and informal IGL mechanisms emerge; family communication allows for joint discussion on climate topics, while youth activism and civic engagement influence adult attitudes. Several studies demonstrate that social interaction in environmental contexts can effect changes beyond the classroom, influencing household and community practices (Zurba et al., 2020; O' Donoghue et al., 2019). As much as structured learning enhances pro-climate behaviors, household norms and parental modelling shape young people’s environmental concern and adults’ responding to youth-led activism. Recent evidence challenges the traditional view of adult-to-child transmission and highlights children’s capacity to influence both the parents as well as the community behaviors in an upward way, a process known as “reverse socialization” (Liu et al, 2022; Singh et al., 2020) Rather than being unidirectional (from elders to young), today IGL is conceptualized as a dialogical and reciprocal process, where generations can influence behaviors and attitudes. Indigenous perspectives challenge Western linear timelines (Datta, 2025; Jeffery, 2025; Sultana, 2025; Lam & Trott, 2024), as multiple generations are considered co-present actors in environmental stewardship and justice frameworks (Landeira, 2025; Abe et al., 2024). Traditional paternalistic models that view future generations as passive beneficiaries rather than active agents in justice discourse are also reconsidered; communication strategies that frame climate change as an intergenerational issue can elevate youth voices in public discourse on fairness, risk, and interdependence. 
Conceptually, this review situates IGL as a bidirectional process involving knowledge exchange, empathy building, and collaborative decision-making across generations (Oropilla & Ødegaard, 2021; Nakagawa & Saijo, 2020; Zurba et al., 2020). Climate intergenerational justice is understood as social fairness between present and future generations, regarding the distribution of environmental benefits and burdens on climate change issues (Hayes et al., 2022; Nakagawa & Saijo, 2020). These two concepts are interrelated, with IGL strategies serving as a mechanism to promote inclusiveness through shared understanding and collective agency (Bartlett et al., 2022; Roy & Ayalon, 2022). Thus, climate intergenerational justice becomes the ethical bridge between IGL strategies and inclusive education structures. It reframes sustainability as shared moral responsibility and ensures all generations and cultures participate equitably.
Despite progress in understanding how IGL strategies effectively support inclusive educational practices and enhance climate justice, limited work has systematically analyzed how they function as pedagogical mechanisms (Bellis et al., 2022; Parth et al., 2020). Existing studies often emphasize youth as recipients or transmitters of knowledge but insufficiently address reciprocal learning dynamics in shaping environmental attitudes (Lyu et al., 2020; Spiteri, 2020; Zurba et al., 2020). Moreover, controversies arise regarding the extent to which IGL strategies can translate into tangible action. Some research emphasizes the transformative potential of youth-led initiatives while other highlights knowledge-action gaps (Trott, 2021; Deisenrieder et al., 2020; Parth et al., 2020). These gaps limit the implementation of inclusive educational strategies and policy interventions that can bridge generational divides (Roy & Ayalon, 2022; Bentz & O'Brien, 2019). The review provides a comprehensive synthesis of literature of the last decade (January 2015 to December 2025) that explicitly connects IGL, climate intergenerational justice, and inclusive environmental education. The analysis of key patterns from multidisciplinary studies across formal, informal, and community-based contexts can reveal how IGL initiatives contribute to the transformation of reciprocal intergenerational dialogue, youth agency, and culturally responsive learning in advancing climate justice across generations (Parth et al., 2020; Zurba et al., 2020). The significance of this study is underscored by data indicating that younger generations disproportionately bear the consequences of climate degradation (Kolenatý et al., 2022; Swim et al., 2022). Understanding how learning exchanges between generations influence awareness and justice can inform education towards inclusive community climate interventions. The review also provides practical insights for educators and policymakers by identifying key strategies, such as participatory learning, and youth-led initiatives, that can strengthen climate literacy, and support inclusive environmental decision-making. Such findings can contribute to the development of educational policies and curriculum frameworks that recognize multiple generations as active agents in addressing climate challenges.
2. methodology
The aim of this bibliographic qualiquantitative review is to examine existing research regarding the impact of IGL strategies on the promotion of inclusive educational practices through climate intergenerational justice. The review aims to clarify how IGL strategies enhance justice understanding, and support sustainable environmental decision-making that respects the rights and needs of both present and future generations. 
2.1 Retrieving the literature
The review used qualitative and quantitative research of literature from diverse contexts with an emphasis on reciprocal IGL strategies, inclusive education and climate justice outcomes. In order to synthesize current knowledge, identify key mechanisms, and evaluate the effectiveness of IGL practices in fostering climate equity, the research question was analyzed into two main pillars:
i. IGL Strategies, which is the methodological context
ii. Climate Intergenerational Justice, which is the subject/outcome of the learning process
The expansion of the two pillars into several targeted queries ensured that literature research was comprehensive and manageable, and generated sets of documents tightly aligned with a particular facet of the research. Four specific objectives were addressed:
1. What is the significance of existing cross-generational educational programs on fostering intergenerational justice and inclusive education?
2. Are there specific mechanisms through which IGL influences attitudes, behaviors, and policy support related to climate equity?
3. Do formal and informal IGL contexts promote environmental stewardship and justice equally effective?
4. How can education policy deconstruct challenges in implementing IGL initiatives aimed at addressing intergenerational climate equity concerns?
Articles were retrieved from the scientific databases Scopus and ScienceDirect during the first quarter of 2026 (January–February). Searches were limited to English-language articles published between January 2015 and December 2025. This timeframe was selected as a manageable 10-year period that captured a combination of recent research as well as older research that has remained relevant. The review included articles from diverse global regions. Analysis of the research question specified further the inclusion/exclusion criteria. To ensure relevance and methodological quality, all retrieved records were screened against the following criteria:
· Scholarly Credibility: Peer reviewed open access report on primary research, with DOI or stable repository link 
· Empirical Rigor: Empirical data or theoretical analysis relevant to the research questions
· Topical Relevance: Relevance to at least two of the core strands (IGL, inclusive education, climate intergenerational justice), and IGL as a central research focus 
More than 20 exploratory searches used combinations of search terms that derived from the two pillars. The searches indicated that broad terms, such as “intergeneration,” or even “intergeneration learning,” did not capture relevant literature in a sufficient or efficient manner. To avoid the bias of self-generating a list of issue specific outcome terms, search terms were selected based on Vassiloudis (2026), a recent literature review paper on IGL and EE. The following list of search terms was used: intergenerational education, cross-generational education, inclusive education, differentiation, accessibility, climate intergenerational justice, future generations, climate justice, climate equity. These terms were expanded with synonyms, truncations, and controlled vocabulary (Table 1). Both the search terms and the Boolean combinations reflected disciplinary usage in education, social and ethics literatures and used theoretical constructs linked to each concept. For the final search, the three sets of terms were combined (IGL and selected synonyms + inclusive education and selected synonyms + climate intergenerational justice and selected synonyms).
Table 1. Conceptual search clusters and Boolean search logic

	Concept
	Keywords

	[bookmark: _Hlk222135917]Intergenerational Learning
	“intergenerational learning”, “IGL”, “cross-generational learning”, “multi-generational learning”

	Inclusive education 
	“inclusive education”, “differentiation”, “Universal Design for Learning” “accessibility”, “belonging”

	Climate Intergenerational Justice 
	[bookmark: _Hlk222236025]“climate intergenerational justice”, “climate future justice”, “future generations”, “generational responsibility”, “climate equity”, “equity AND generations”

	Boolean search logic
	(“intergenerational learning” OR “cross-generational learning”)  
AND (“inclusive education” OR “differentiation” OR “Universal Design for Learning” OR “accessibility”)  
AND (“climate intergenerational justice” OR (“future generations” AND equity))



An initial pool of 215 records was retrieved. Duplicate entries (n=17) were removed. Automation tools were used to exclude documents that were ineligible or not related to relevant scientific domains (Social Sciences, Environmental Science, Earth and Planetary Sciences, Education and Psychology). Older conceptual pieces lacking empirical grounding, and inaccessible full texts were also excluded. The remaining 137 studies underwent a relevance ranking and preliminary screening based on abstracts, resulting in the exclusion of 92 publications. In the next phase, the reference list of the core papers was examined, to establish backward citation chaining. A total of 7 papers were added during this process. Each document was analyzed in detail based on the remaining inclusion and exclusion criteria. A total of 52 published studies were included in the review.
2.2 Coding and analysis
The orientation of the analysis was non-invasive and non-linear, primarily inductive, with discursive sensitivity to IGL strategies/climate intergenerational justice interaction. For the initial open coding key concepts from abstracts, methods, and findings were extracted. Coding categories included IGL processes, related to the directionality of knowledge transfer (unidirectional vs reciprocal), education equity outcomes, regarding measures of awareness, attitudes, and behavior, justice frameworks, namely ethical, philosophical, or policy analyses linking present decisions to future generations, and contextual variables, such as cultural, educational, familial, and policy contexts influencing outcomes. A second coding framework used five (5) justice indicators (J1-J5) and nine (9) inclusion indicators (I1-I9), clearly or partially/implicitly evidenced in the studies (Table 2).
Table 2. Code categories for the reviewed literature

	Code Category
	Examples

	IGL Mechanism
	parent → child; child → parent; reciprocal

	Inclusive Education
	Inclusive and differentiated knowledge, attitude & behavior

	Climate Justice Framing
	ethical theory, climate policy, future generations equity

	Methodology
	empirical quantitative/qualitative, theoretical review

	Context
	education, community, policy

	Justice Indicator (J)
	J1 = Distributive justice (fair allocation of environmental burdens/benefits)
J2 = Procedural justice (participation in decision-making)
J3 = Recognitional justice (respect for marginalized/Indigenous/youth voices)
J4 = Intergenerational/temporal justice (future generations explicitly considered)
J5 = Intragenerational solidarity (reducing age conflict, building empathy)

	Inclusion Indicator (I)








	I1 = Youth voice/agency inclusion
I2 = Indigenous/local knowledge inclusion
I3 = Intercultural/global inclusion
I4 = Intergenerational relational inclusion
I5 = Democratic/participatory pedagogy
I6 = Multimodal/arts-based inclusion
I7 = Digital inclusion
I8 = Institutional/policy inclusion
I9 = Family/home inclusion



Coding progressed through axial clustering to theme development (e.g., bidirectional learning, justice framing) based on conceptual similarity. The generated themes represented discursive constructions and not objective features. Thematic clarity and consistency across studies was ensured through the refinement of the initial codes. Patterns and relationships among themes were explored using conceptual mapping.
3. results AND discussion 
The reviewed literature on the impact of IGL strategies on the promotion of inclusive education through climate intergenerational justice, span multiple geographic regions including Europe, North America, Asia, Africa, and Latin America. Analysis regarding the geographic distribution of the 52 studies showed that research on IGL strategies has evolved significantly over the last decade (Table 3). Global South representation, though increasing, remained limited (n=7/52). Europe showed the strongest representation (n=18/52), especially Germany, UK, Spain, and Switzerland, followed by North America (n=12/52) and Asia (n=9/52). There were also six (6) global/transnational studies.
In regard to a chronological analysis of the literature, there was a clear post-2020 acceleration in research production (2017:2, 2018:2, 2019:6, 2020:9, 2021:9), with the peak in 2022 (n=17/52). This growth coincided with the pandemic COVID-19 period, when home learning (Thorell, 2022) and digital IGL (Russo, 2025) were core educational strategies, a youth climate activism expansion (Neas et. al., 2022; Sloam et al., 2022) and several institutional climate education reforms (Lee, 2025; Aldridge & McLure, 2024).
Early studies (2016–2019) primarily focused on conceptual frameworks and case studies exploring intergenerational knowledge transfer. Initial research explored interdisciplinary and community-based approaches, highlighting the value of integrating indigenous knowledge, art, and traditional practices within EE. Early case studies emphasized youth empowerment and the transformative potential of participatory learning in building community resilience and sustainability awareness. Gradually, the emphasis shifted toward empirical investigations of educational programs and youth-led action initiatives. Studies assessed the effectiveness of specific intergenerational educational practices, including child-to-parent learning and youth-led climate initiatives, revealing multiplier effects in families and communities. Research also focused on the role of IGL dialogue in enhancing climate literacy, fostering positive, inclusive socioemotional relationships, and bridging knowledge-action gaps during the pandemic. More recent work (2022-2025) integrated multidisciplinary approaches, digital innovations, and justice-oriented pedagogies to deepen understanding of how intergenerational dialogue fosters inclusive environmental stewardship and action across diverse sociocultural contexts. Emphasis was placed on fostering inclusive intergenerational collaboration, addressing systemic inequities, and designing flexible curricula that responded to real-life climate challenges. Studies from that period highlighted the importance of youth agency, empathetic dialogue, and community partnerships in advancing intergenerational justice.
The most common methodological patterns were school-based quasi-experimental designs (Kolenatý, 2022; Andresen, 2020; Ling, 2020; Chen, 2019). There was also strong presence of participatory (Sitas, 2022; Trott, 2021; Andrews, 2019) and qualitative (Bartlett, 2022; Hayes, 2022; Spiteri, 2020) approaches. Only few research was ethnographic (Zurba, 2020) and Delphi studies (Okada & Gray, 2023). Justice-focused research often appeared in participatory and conceptual designs. A considering number of studies also focused on the effect of arts-based and creative methodologies in inclusive EE: two (2) studies focused on digital learning analysis (Aiello & Di Martino, 2024; Lyu, 2020), two (2) studies on content and media analysis (Roy & Ayalon, 2022; Zabern & Tulloch, 2021) and two (2) on conceptual and framework analysis (Oropilla & Ødegaard, 2021; Gobbo, 2017).
The majority of research focused on youth, in early childhood (4-7 years) (e.g., Spiteri, 2020; Oropilla & Ødegaard, 2021), elementary (7-12 years) (e.g., Safitri, 2022; Parth, 2020; Kalyanasundaram, 2024), and adolescents (13–18 years) (e.g., Trott, 2021; Hartley, 2021a, 2021b; Kolenatý, 2022; Bonell, 2022; Leckey, 2019; Walshe, 2016), often with adult interaction components (Bellis, 2022; Hayes, 2022; Roy & Ayalon, 2022; Swim, 2022; Kranz, 2021; Lyu, 2020). 	
In regard to the justice indicators, climate intergenerational justice was primarily temporal and relational, secondarily distributive and procedural. Intergenerational/temporal justice (J4) appeared in all 52 studies, as every study addressed future generations either explicitly or structurally, showing the strongest cross-cutting dimension. Solidarity (J5) was also nearly universal (n=50/52), indicating strong emphasis on reducing generational conflict. Procedural justice (J2) was central in civic, governance, and participatory models (n=38/52) and recognitional justice (J3) was strongest in Indigenous, intercultural, and youth voice research (n=29/52). 
The results for the inclusion indicators showed that youth agency (I1) was structurally central across the entire literature. Intergenerational relational inclusion (I4) was also a defining structural feature (n=49/52). Family inclusion (I9) was found to be concentrated in multiplier/home-learning studies (n=9/52). Finally, digital inclusion (I7) appeared mainly in pandemic-era and transnational collaborations (n=10/52), whereas arts-based and multi-modal inclusion (I6) was clustered in transformative and creative studies (n=14/52).
During the content analysis of the studies, several themes emerged, highlighting (a) the integration of place-based and digital pedagogies, (b) the challenges of IGL conflict versus solidarity discourse, and (c) the transformative potential of arts and cultural practices in inclusive climate education. All themes focused on the role of IGL strategies involving youth as active participants or leaders, in bridging the knowledge-action gap and supporting equitable intergenerational considerations. Almost half of the studies (n=27/52) explicitly addressed intergenerational justice, emphasizing equitable resource distribution, climate responsibility, and solidarity across age groups (e.g., Bartlett et al., 2022; Roy & Ayalon, 2022; Oropilla & Ødegaard, 2021). Analysis also showed that a number of studies focused on the perceptions of justice, which were significantly influenced by messaging and discourse; For example, inclusive and empathetic communication fostered cooperation, while conflictual rhetoric risked division (e.g., Hayes et al., 2022; Roy & Ayalon, 2022). Both formal and informal educational programs that integrated justice-oriented content and participatory roles enhanced participants’ understanding and support for intergenerational equity (e.g., Shokhista 2023; Bartlett et al., 2022).
The educational program context and structure were also critical for the effective implementation of IGL strategies. In regard to these characteristics, almost half of the studies (n=25/52) compared formal and informal learning contexts and found that both settings could be effective when designed to promote active participation and meaningful dialogue (e.g., Lyndon & Moss, 2022; Deisenrieder et al., 2020; Parth et al., 2020). Other studies showed that informal programs often allowed greater flexibility and creativity, while formal settings provided structured curricula and institutional support (e.g., Shokhista, 2023; Adefila et al., 2021; Spiteri, 2020). In certain studies, a hybrid model was implemented and/or assessed, combining formal education with community or digital engagement. Such contexts showed promise in enhancing learning outcomes (e.g., Okada & Gray, 2023; Hohenthal & Veintie, 2022; Deisenrieder et al., 2020; Lawson et al, 2018).
Diverse pedagogical approaches were identified in the 28 studies that addressed the learning mechanisms behind IGL strategies (e.g., Hara et al., 2021; Trott et al., 2020; Andrews et al., 2019). In several studies children acted as multipliers in family-based IGL contexts. This redistributed environmental responsibility within families and strengthened intergenerational accountability. Such strategies extended education beyond school and supported relational and culturally embedded learning (e.g., Kalyanasundaram et al. 2024; Andresen et al., 2020; Lyu et al.,2020; Parth et al., 2020; Safitri et al., 2022; Sarrasin et al., 2022; Spiteri, 2020; Velasco-Martínez et al., 2020). The main IGL mechanisms also involved youth-led civic action, participatory governance, digital cross-cultural exchange and intergenerational dialogue, role-play and future-design exercises. Nearly one third of the studies focused on IGL mechanisms that related to youth civic leadership and democratic climate action. These initiatives rebalanced generational power, strengthened collective efficacy and promoted climate intergenerational justice. Youth-led research, community engagement, and co-learning fostered deeper understanding and empowerment (e.g., Cano & Arya, 2023; Hartley et al., 2021; Leckey et al., 2019). All of the above enhanced democratic participation, interdisciplinary literacies and youth voice inclusion, characteristics of inclusive education (e.g., Kroufek & Nepras, 2023; Shokhista, 2023; Bartlett et al., 2022; Bonell et al., 2022; Bowman & Germaine, 2022; Kolenatý et al., 2022; Kubisch et al., 2022; Swim et al., 2022; Hartley et al., 2021; Lindemann-Matthies et al., 2021; Ross et al., 2021; Trott, 2021; Deisenrieder et al., 2020; Ling et al., 2020; Chen, 2019; Leckey et al., 2019). The use of arts-based methods was also particularly effective in engaging youth and bridging generational gaps (e.g., Sitas et al., 2022; Bentz & O'Brien, 2019). Creative, multimodal pedagogies supported diverse expression and arts-based learning deepened ethical responsibility, making future generations cognitively and emotionally present (e.g., Sitas et al., 2022; Hara et al., 2021; Nakagawa & Saijo, 2020; Trott et al., 2020; Bentz & O’Brien, 2019; Walshe, 2017).
Results regarding the environmental awareness outcomes of IGL strategies showed a variety of outcomes in the reviewed studies. More than half of the studies (n=32/52) reported on more than a single type of outcome concurrently, demonstrating measurable increases in climate knowledge, attitudes, or behaviors following IGL interventions. Examples included formal school programs, community festivals, and digital storytelling workshops (e.g., Kolenatý et al., 2022; Trott 2021; Parth et al., 2020). Several studies noted that knowledge gains often translated into increased concern and self-efficacy, which are critical precursors to pro-climate action (e.g., Kolenatý et al., 2022; Sarrasin et al., 2022; Deisenrieder et al., 2020). Challenges in converting knowledge into sustained behavior change were highlighted, indicating a need for holistic and action-oriented pedagogies (e.g., Kroufek & Nepras, 2023; “Multidisciplinary Climate Change Education”, 2022). 
Many studies addressed the critical sociocultural and institutional factors for the implementation of IGL strategies. The influence of cultural diversity, community characteristics, and organizational support on program success and sustainability was emphasized in 26 studies (e.g., Aiello & Di Martino, 2024; Cano & Arya, 2023; Okada & Gray, 2023; Adefila et al., 2021; Zurba et al., 2020; O'Donoghue et al., 2019; Mitrofanenko et al., 2018). Studies showed that institutional factors such as leadership expertise, policy alignment, and pandemic-related adaptations shaped program implementation and impact (e.g., Bartlett et al., 2022; Oropilla, 2022; Lyu et al., 2020). 
The analysis of the studies suggested that gender operates as an important, though often implicit, dimension within IGL strategies that promote climate intergenerational justice. Many of the analyzed programs emphasized youth participation, family-based learning, and community engagement, contexts in which gender roles frequently shape participation patterns, knowledge transmission, and environmental responsibility. Sarrasin et al. (2022) analyzed youth activism and climate engagement, Hartley et al. (2021) focused on youth engagement in climate communication and education, Trott (2021) referred to youth-led climate and sustainability initiatives, Trott et al. (2020) researched youth climate education and empowerment and Bentz and O’Brien (2019) focused on youth leadership and climate transformation. Studies that examined child-to-parent learning and environmental knowledge transfer within households included Safitri et al. (2022), Deisenrieder et al. (2020) and Wei et al. (2020). IGL initiatives that involved youth civic leadership, participatory dialogue, and community-based activities enabled diverse voices, including girls and young women, to engage in climate discourse and decision-making processes. Findings indicated that gender is intertwined with other social identities such as age, socioeconomic status, and cultural background, influencing both vulnerability to climate impacts and access to environmental education resources. For example, family-based IGL contexts in several studies positioned children as “knowledge multipliers,” which reshaped traditional generational and gendered power dynamics across households and communities. Bartlett et al. (2022) discussed family-based environmental education and included gender roles in household learning and communication processes. Kolenatý et al. (2022) examined youth activism and civic participation in relation to gender differences in environmental concern and activism participation. Sarrasin et al. (2022) discussed demographic variables such as gender when analyzing attitudes toward climate action. Hartley et al. (2021) considered gender as a socio-demographic variable, influencing environmental attitudes and engagement, and Trott (2021) noted differences in participation patterns and leadership roles among young people, including gender-related aspects in youth activism. 
The findings of the review also highlighted the relevance of decolonial perspectives in IGL strategies that advance climate intergenerational justice. Several studies emphasized the importance of Indigenous and local knowledge systems in shaping place-based environmental education and contextualizing climate justice within culturally specific worldviews (e.g., Hohenthal & Veintie, 2022; O'Donoghue et al., 2019). In these cases, IGL strategies functioned as mechanisms for restoring the legitimacy of Indigenous and community-based epistemologies that had been marginalized by dominant Western educational frameworks. Programs incorporating intercultural dialogue, bilingual learning environments, and community-led knowledge sharing demonstrated how intergenerational exchanges could bridge scientific and traditional ecological knowledge while strengthening cultural identity and environmental stewardship. The inclusion of local knowledge fostered intercultural, bilingual and community-embedded educational practices (e.g., Hohenthal & Veintie, 2022; Andrews et al., 2019; O’Donoghue et al., 2019; Lawson et al., 2018; Mitrofanenko et al., 2018; Gobbo et al., 2017). Such decolonial approaches recognized elders, community leaders, and youth as co-producers of knowledge and situated climate learning within local ecological realities to promote epistemic justice and cultural inclusivity. 
Analysis also revealed a focus on empathy and intergenerational solidarity. Studies showed that the implementation of IGL strategies reduced ageism, built mutual recognition and solidarity and reframed generational tensions, leading to an inclusive program design (e.g., Bellis et al., 2022; Hayes et al., 2022; Lyndon & Moss, 2022; Oropilla, 2022; Roy & Ayalon, 2022; Kranz et al., 2021; Oropilla & Ødegaard, 2021; Zabern & Tulloch, 2021; Azevedo & Sánchez, 2019).	
Table 3. Content analysis characteristics of the 52 reviewed studies.

	Study
	Environmental Awareness Outcomes
	Intergenerational Justice Engagement
	IGL Mechanisms
	Program Context / Structure
	Sociocultural / Institutional Factors

	Gobbo et al., 2017
	International collaboration enhances social inclusion and justice
	Peer learning promotes solidarity
	Action-research and partnership models
	Formal EU-funded intergenerational projects
	Cross-cultural and institutional cooperation

	Walshe, 2017
	Interdisciplinary poetry enhances sustainability understanding
	Social and economic dimensions linked to justice
	Case study with mixed methods
	Formal geography education
	UK secondary school setting

	Lawson et al., 2018
	Home-based education supports cognitive, socio-emotional, behavioral learning
	Holistic learning advances sustainability justice
	Multiple case study analysis
	Formal and informal educational settings
	Indigenous knowledge inclusion

	Mitrofanenko et al., 2018
	Intergenerational practice engages underrepresented groups
	Skepticism and economic concerns affect justice perceptions
	Qualitative content analysis in biosphere reserves
	Community-based protected area management
	Age and gender influence participation

	Andrews et al., 2019
	Youth engagement enhances community resilience awareness
	Intergenerational collaboration fosters shared values
	Youth as researchers interviewing elders
	Community-based participatory research
	Indigenous and local knowledge integration

	Azevedo & Sánchez, 2019
	Sustainability of intergenerational programs linked to relational factors
	Autonomy and empowerment foster justice
	Manager narratives on program implementation
	Formal intergenerational educational programs
	Attitudes and beliefs shape sustainability

	Bentz & O'Brien, 2019
	Arts-based transformative learning empowers youth
	Critical thinking and climate awareness increased
	Participatory art projects
	Informal art high school programs
	Portugal-based study

	Chen, 2019
	Participatory action fosters sustainability values
	Students become change agents for justice
	Quasi-experimental curriculum design
	Higher education settings
	Reflective and scenario-based learning

	Leckey et al., 2019
	Filmmaking increases climate awareness and leadership
	Youth advocacy supports community resilience
	Mixed-methods program evaluation
	Informal secondary education
	Latin American community focus

	O'Donoghue et al., 2019
	Indigenous knowledge supports environmental awareness
	Traditional knowledge linked to intergenerational justice
	Situated intergenerational knowledge practices
	Indigenous and scientific knowledge integration
	Colonial histories impact knowledge legitimacy

	Andresen et al., 2020
	Targeted education improves wildlife awareness
	Prior EE enhances justice
	Intervention with pre/post questionnaires
	Formal Mexican schools
	Biodiversity hotspot region

	Deisenrieder et al., 2020
	Participatory climate education increases awareness and action
	Democratic learning fosters justice and efficacy
	Inquiry-based and protest participation
	Formal schooling combined with activism
	Synergy of formal and informal contexts

	Ling et al., 2020
	Outbound mobility courses shift environmental worldviews
	Gender influences worldview malleability
	Quasi-experimental design
	Higher education contexts
	Political orientation effects noted

	Lyu et al., 2020
	Grandparent-grandchild learning improves environmental understanding
	Lifelong learning concept enhances justice awareness
	Intergenerational online learning during COVID-19
	Informal family learning during pandemic
	Institutional support for home learning

	Nakagawa & Saijo, 2020
	Future design interventions reduce presentism
	Metacognition supports intergenerational justice
	Workshop and interview analysis
	Formal participatory workshops
	Japanese cultural context

	Parth et al., 2020
	Increased climate knowledge in parents via child multipliers; limited attitude change
	Child–parent relationship quality key to justice awareness
	Child-to-parent communication; multiplier effect
	Formal school-based climate education program
	Family dynamics influence learning transfer

	Trott et al., 2020
	Art–science integration facilitates sustainability action
	Participatory processes enhance justice learning
	Methodological framework with case studies
	Informal after-school and community courses
	Diverse socio-environmental contexts

	Velasco-Martínez et al., 2020
	EE promotes responsible consumption
	Gender and education level influence outcomes
	Mixed-methods with MANOVA
	Formal compulsory education
	Spanish regional focus

	Zurba et al., 2020
	Youth engagement enhances environmental governance awareness
	Intergenerational governance promotes justice
	Organizational ethnography of IUCN partnership
	Formal global conservation governance
	Institutional support critical for success

	Adefila et al., 2021
	Digital collaboration enhances environmental citizenship
	Intergenerational and intercultural knowledge sharing
	Online international learning (EcoCOIL)
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4. LIMITATIONS 
Despite the comprehensive and systematic review, several limitations should be acknowledged when interpreting the findings. This review conceptualized IGL primarily as a bidirectional process between younger and older generations within family, school, and community contexts. However, this framing may not fully capture more complex multi-directional flows of knowledge across multiple generations simultaneously, or the role of non-human actors (e.g., more-than-human relations central to many Indigenous cosmologies) in intergenerational environmental knowledge transmission. Moreover, the focus on climate intergenerational justice as the primary outcome variable may have underemphasized other important dimensions of IGL, such as cultural preservation, mental health and well-being outcomes, or economic dimensions of sustainability. 
The search strategy was limited to two academic databases (Scopus and ScienceDirect), not including relevant studies indexed exclusively in other databases (e.g., Web of Science, ERIC, PsycINFO). Additionally, the language restriction may have excluded studies from different contexts (e.g., non-Western), where IGL strategies are conceptualized and practiced differently. The exclusion of grey literature, policy documents, and practitioner reports may have limited access to practice-based insights that could not be captured in peer-reviewed academic publications. Backward citation chaining as well as the subjective relevance ranking may have introduced selection bias. 
The qualitative content analysis was interpretive in nature. Resulting themes did not reflect objective characteristics of the literature but discursive constructions. Codes were organized according to conceptual similarity, which involved subjective judgment. Although code refinement enhanced thematic clarity, some conceptual overlap between categories may have persisted, such as between recognitional justice and youth voice inclusion. Additionally, the use of binary coding (e.g., clearly or implicitly evidenced) may not have fully captured the extent to which studies addressed these dimensions. The use of justice indicators (J1-J5) and inclusion indicators (I1-I9) necessarily reduced complex constructs to simplified forms. 
The geographic distribution of the retrieved studies showed significant underrepresentation of the Global South (only 7 of 52 studies), limiting the transferability of findings to non-Western contexts. Methodologically, most studies were cross-sectional designs, small-scale case studies, and short-term evaluations, that could not provide insight on evidence for sustained behavioral change following intergenerational interventions. Only a minority of studies employed longitudinal designs that searched how knowledge gains and attitude shifts translated into lasting pro-environmental behaviors. Cultural and contextual factors influencing IGL dynamics remained underexplored, particularly regarding how Indigenous knowledge systems and non-Western epistemologies conceptualize intergenerational relations differently from the Western frameworks represented in the literature.
5. Summary and Conclusion
This review revealed that IGL, environmental awareness and climate intergenerational justice are interconnected domains that promote inclusive education. Across formal, informal, digital, Indigenous, artistic, civic, and policy contexts, IGL operated as both an educational strategy and a social process that addressed cognitive, affective, and behavioral components of environmental awareness to bridge age groups. Climate justice was framed primarily as relational and pedagogical. Divergences appeared regarding the effect of formal versus informal settings, the long-term behavioral impact, and the scalability of educational interventions, due to variations in sociocultural and institutional contexts, target populations, and methodological designs. However, all 52 studies collectively demonstrated that youth-agency centered IGL redistributed environmental agency. This redistribution resulted to solidarity across age groups and fostered justice-oriented sustainability education, that emphasized inclusive, participatory, and culturally responsive pedagogies over institutional reform. 
Across the dataset, a consistent three-step mechanism emerged, that was strongly supported by empirical research across quantitative, qualitative, quasi-experimental, ethnographic, arts-based, and participatory methodologies. The three domains frame a holistic understanding of how societies can progress toward educational contexts that are inclusive, climate equitable, and future-oriented:
Intergenerational Learning → Climate Intergenerational Justice → Inclusive Education
This triadic relationship has several implications, regarding education policy. Embedding IGL approaches in curricula can strengthen student engagement, parental involvement, and community learning networks. Findings challenge traditional, hierarchical educational models. The efficacy of participatory, community-based, and youth-centered pedagogies that empower younger generations as active knowledge producers and agents of change (Shokhista, 2023; Sitas et al., 2022) supports emerging reciprocal learning frameworks that position youth as co-creators of environmental knowledge and policy actors in climate crises (Zurba et al., 2020). Incorporating justice-oriented pedagogies that emphasize climate equity and self-efficacy can enhance students’ confidence and motivation to engage in inclusive environmental action at multiple scales, from local to policy levels (Bartlett et al., 2022). The multidimensional nature of IGL supports holistic learning theories that emphasize the integration of cognitive, socio-emotional, and behavioral learning dimensions for effective education ("Exploring the Affordances of Place-Based...", 2023; Kubisch et al., 2022). Transformative engagement is consistent with learning theories that advocate for critical reflection and co-learning across generations (Kubisch et al., 2022; Parth et al., 2020). The role of socioemotional relationship building and shared ownership in learning processes further supports social constructivist perspectives on learning as a collaborative and relational process (Cano & Arya, 2023). 
The review brings attention to an important intersectional dimension of IGL within climate and environmental education: IGL strategies create spaces where diverse social identities and generational perspectives intersect. For example, gender and place-based environmental knowledge within IGL contexts are important characteristics of culturally situated epistemologies in inclusive education (Hohenthal & Veintie, 2022; O'Donoghue et al., 2019). These intergenerational spaces have the potential to challenge traditional power relations and enable more inclusive participation in climate knowledge production and decision-making (Perkins, 2018). The role of cultural and contextual factors remains underexplored, as well as the long-term behavioral change associated with IGL. The study of diverse methodological approaches in formal and informal educational contexts can enrich the understanding of intergenerational dynamics and EE outcomes, as well as relative research from Global South contexts that centers local epistemologies and IGL practices. Researchers, educators, and policymakers are encouraged to design IGL initiatives, curricula and frameworks that explicitly recognize gendered experiences, generational dynamics, and broader social inequalities. Digital technologies can be a valuable tool for enhancing intergenerational engagement and knowledge sharing, especially in contexts where physical interaction is limited (Cano & Arya, 2023; Lyndon & Moss, 2022). Overall, the promotion of intentional, inclusive, and context-sensitive IGL practices can influence power of dynamics and effectively advance climate justice. 
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